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Abstract  

 

The development of an inventory control interface arises as a priority need to manage a rigorous process 

that controls the inputs and outputs of Industrial Engineering laboratories (Time and Movement 

Laboratory). The implemented interface has as its main objective the optimization of logistics procedures 

derived from loans, returns and deliveries of material and equipment to interested personnel (students, 

teachers, technicians, etc.). This system was developed in the PHP programming language with a MySQL 

database through the model-view-controller (MVC) architecture. The methodology used includes the 

following stages: 1) Exploratory research, 2) Selection of programming language factors and design of 

the logistics interface, 3) Interface implementation. The results obtained show the elimination of manual 

inventory management, the sources that originate the registration of erroneous information (Registration 

/ accounting of non-existent equipment or devices) and the loss of equipment (Economic losses for the 

organization). 
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Abstract  

 

El desarrollo de una interfaz de control de inventarios, surge como una necesidad prioritaria para manejar 

un proceso riguroso que controle las entradas-salidas de los laboratorios de Ingeniería Industrial 

(Laboratorio de tiempos y movimientos), la interfaz implementada tiene como objetivo principal la 

optimización de los procedimientos logísticos derivados de préstamos, devoluciones y entregas de 

material y equipo al personal interesado (Alumnos, docentes, técnicos etc.), este sistema se desarrolló en 

el lenguaje de programación PHP con base de datos MySQL a través de la arquitectura modelo-vista-

controlador (MVC). La metodología utilizada incluye las siguientes etapas: 1) Investigación exploratoria, 

2) Selección de factores de lenguaje de programación y diseño de la interfaz logística, 3) Implementación 

de interfaz. Los resultados obtenidos evidencian la eliminación del manejo manual del inventario, las 

fuentes que originan el registro de información errónea (Registro/contabilización de equipos o 

dispositivos no existentes) y la perdida de equipos (Perdidas económicas para la organización). 
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1 Introduction 

 

Automated inventory control systems are a competitive advantage within business organizations, 

showing strict control in the process of inputs and outputs of products, equipment or devices, in the 

experience of Serna, Gonzalez and Aristizabal (2018) these methods allow to keep a detailed relationship 

of the equipment that makes up a business heritage with the use of digital databases, on the other hand 

Valencia (2019) affirms that a correct order in the management of inventories is a fundamental 

component to improve the performance and annual profits of companies. 

 

It is important to mention that several national and international companies have chosen to 

implement interfaces that control inventories, such is the case of companies dedicated to the production 

of toys geographically located in Puyo, Ecuador, which during 2018 and 2019 designed an inventory 

control system achieving the following benefits: 1) Supply customers in a timely manner with the most 

in-demand products, 2) Considerably reduce the total investment in logistics activities directly and 

indirectly involved in inventory control, 3) Significantly improve customer satisfaction, 4) Higher 

profitability rates (Del Sol, Sablón, Barroso, Coello, and Suárez, 2022); the benefits of interfaces related 

to inventory control are also present in the company "Inversiones Novillo de Oro S.A.S." visualizing the 

contribution of added value in the process of resource management and waste reduction (León, 2020). 

Now, specifically in the field of inventory control in Engineering laboratories, Lino (2023) evidences the 

creation of a website with a CSS JavaScript development environment and PHP language in the soils 

laboratory for the Civil Engineering degree at the State University of Southern Manabí. This site allows 

real-time control of loans and inventories of materials, directly contributing to benefiting the process of 

requesting, delivering and returning materials/equipment used by students in the practices they carry out 

daily. These programming environments are made visible in the creation of software or adaptive 

interfaces as good practices that significantly improve response times for the replenishment of materials 

in the laboratories of different higher education institutions. 

 

In accordance with the above and taking into account the need to generate a control means to 

inventory the equipment/devices/ material existing in the Industrial Engineering laboratory (Times and 

movements) of the Instituto Tecnológico Superior de Huauchinango, a technological interface was 

created designed through the MVC or Model-View-Controller model, supported by the PHP 

programming language, which has as its main objective to provide consultation services, reservations, 

loans and returns of equipment and / or tools to users (students, teachers and technicians), as well as real-

time queries of the laboratory stock by system administrators, this system has various categories and 

classifications that facilitate internal control by interested parties / administrators; the process for the 

realization of the interface is made up of 3 phases, which are: 1) Exploratory research: Determine the 

areas that affect inventory control problems and the sources that cause them, 2) Selection of programming 

language factors and design of the logistics interface: An analysis was carried out to determine the 

language suitable for programming the interface, this must be characterized by being easy to understand 

for the administrator(s) and user-friendly, subsequently the programming of the source code for the 

interface was developed, 3) Interface implementation: Generation of the user manual and installation of 

the interface on the assigned computer equipment. 

 

2 Justification 

 

In the national and international environment, various public and private companies and organizations 

require exact control of the inventories they have, therefore the generation of computer means 

characterized by automating the processes of asset protection becomes essential, according to the need 

raised, the use of computer technology is evident for the development of logistics interfaces that control 

loans, deliveries and returns of assets (Material/machinery/equipment/devices etc.). Mentioning various 

organizations that involve logistics interfaces in the inventory control process, the development of a 

system based on the use of information technologies programmed in Access 2000 and Visual Basic, 

version 6.0 for the area of material resources and services (warehouse) of the Technological Institute of 

Saltillo is presented, where inventory control activities were carried out manually, making use of formats 

in Excel and Word bringing with it human errors in the registration of information and a lack of control 

in the loan system to the interested personnel, with the implementation of the proposed interface, an 

internal network was efficiently managed for the assurance of inventories, directly benefiting the 

purchasing area and reducing economic losses derived from thefts and failures in the returns of loans of 

materials (López, López and Vásquez, 2011). 
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Now, from a commercial perspective, Galindo, Aliaga, Bautista, and Anduja (2017) confirm that 

the implementation of inventory control methodologies allows for the efficient organization of 

production systems, improving storage, management, and information administration indicators. With 

the creation of logistics interfaces focused on inventory control, several measurable objectives are 

achieved, among which the following stand out: 1) Generation of open-source web platforms capable of 

maintaining an update system for modern applications that are adaptable to the organizational 

environment; 2) Platforms with different programming levels that support access and functionality for 

both administrators and users; 3) Interfaces adapted to comply with functional and non-functional tests, 

guaranteeing the security of the organizations' information and computing equipment (Troya, 2024). 

 

Specifically, in the time and motion laboratory of the Industrial Engineering program at the 

Instituto Tecnológico Superior de Huauchinango, various activities are carried out that directly involve 

inventory control. This area houses specialized materials, equipment, and devices (Distance meter, 

Tachometer, Blood pressure meter, Digital noise meter, Lux meter, Digital humidity thermometer, Door 

Phone, Sound level meter, Hydrometer, Clamp multimeter, Analog and digital calibrator, CO2 meter, 

etc.) for carrying out various practices/projects corresponding to the training of apprentices. During the 

development of the practices/projects, materials, equipment, and devices are requested from the area by 

apprentices, teachers, or technicians, giving rise to a logistics process that requires maintaining rigorous 

control to ensure efficient delivery, traceability of the loan, and timely return; It is important to mention 

that at the beginning of the research, the control process was carried out using manual records in an input 

log, which was a significant risk that caused a lack of control. Taking this problem into account, a 

logistics interface was designed and implemented based on the MVC model and the PHP programming 

language to optimize the current inventory system of the Industrial Engineering laboratory. 

 

The logistics interface is adaptable from any browser and contains modules for recording inputs 

and outputs, monitoring loan movements, traceability, and returns, creating a complete overview of stock 

(materials, equipment, and devices) in real time. This provides the educational institution with a 

technological tool that will allow it to control the inputs and outputs of items, directly and indirectly 

controlling the logistics processes in the laboratory regarding time and movements, making appropriate 

use of existing computing resources, streamlining academic activities, and strengthening various skills 

and abilities among students, teachers, and technicians to use technological means for continuous 

improvement. 

 

3 General objective 

 

Design and implement an automated interface using the MVC model in the PHP programming language 

to control and optimize the logistics processes (loans, deliveries, returns) of specialized materials/tools 

and equipment, with the goal of optimizing the current inventory system of the Industrial Engineering 

laboratory (Times and movements), located within the facilities of the Huauchinango Higher 

Technological Institute. 

 

3.1 Specific objectives 

 

This research focuses on the following specific objectives: 

 

1. To analyze and determine the main requirements for the development of the logistics interface, 

focusing on the user and the optimization needs of the Industrial Engineering laboratory's 

inventory system (time and movement). 

 

2. To design and create the source code to structure the modules that will make up the logistics 

interface. 

 

3. To generate the user manual and install the interface on the assigned computer, then conduct the 

respective tests to evaluate the usability of the programming system. 
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4 Problem Description 

 

Zapata, Baldovino, Herazo and Millán (2020) consider that inventories are the physical stocks of 

resources or articles, these add up to large economic investments by business, educational or service 

organizations in private and public spheres, these investments materialize with the acquisition of 

materials, machinery and specialized equipment, which must be protected due to their high costs, 

therefore it is essential to create strategies to control the processes demanded by users, these processes 

require strict control and monitoring to avoid economic losses, being essential to automate them with the 

use of technological tools that adapt to the requirements of users and administrators. Particularly the 

described subject is present in educational facilities that have an Engineering laboratory (Times and 

movements), within which high quantities of specialized materials are concentrated that are used daily 

in the realization of practices or activities concerning the educational programs, these engineering 

laboratories choose to create logistics interfaces, capable of creating a synergy between the need to 

control and monitor inventories and deliveries in time and form of materials / equipment or machinery 

that is requested through the activities of loans, tracking and returns, these are automated versions for the 

assurance and management of inventories, identified by the use of an easy-to-understand programming 

language, they must also be adaptable to be installed in any browser and intuitive in their implementation, 

with the objective of reducing errors that cause economic losses and reliably measure the inputs and 

outputs of the inventory protection system. 

 

5 Theoretical Framework 

 

To understand the objective of this research, the theoretical foundations that support the creation of a 

logistics interface for inventory control in specialized Industrial Engineering laboratories are described 

below: 

 

5.1 Inventories 

 

From the perspective of Torres, Mendoza, and Ramírez (2019), inventories are considered goods, 

products, machinery, equipment, or devices that are used by the managers of business/service 

organizations to carry out productive activities, aimed at meeting the requirements of their main clients. 

It is important to consider that inventories represent considerable economic investments; therefore, they 

must be protected to avoid losses due to theft, obsolescence, or misplacement. Proper management of 

inventory inputs and outputs significantly improves the flow of the logistics chain, reducing variability 

in operational processes and ensuring the control and monitoring of organizational assets.  

 

5.2 Inventory Management 

 

Management is the administrative process that regulates the proper functioning of a process, measuring 

the behavior of a system in a timely manner to understand the effects resulting from the interaction of 

quantitative and qualitative variables (Escobar, Linfati, & Adarme, 2017). Inventory management 

monitors and controls the inflow and outflow of tangible assets that are physically stored in warehouses 

or specialized areas, with the goal of safeguarding and preserving them for use when requested by 

users/administrators. Among the many benefits resulting from proper inventory management, the 

following stand out (Figure 1: Benefits of inventory management): 

 

Box 1 
 

 

Figure 1 

Benefits of inventory management  
Consultation Source: Own Preparation 
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5.3 Inventory Control System 

 

According to Corella and Olea (2023), an inventory control system is contextualized as a technological 

grouping of processes and tools created to monitor and ensure the inventory levels of organizations, with 

the main goal of maintaining optimal stock through the development of the following actions: a) Reports 

and analysis of product inputs and outputs, b) Registration, monitoring, and management of loans, 

deliveries, or returns of physical goods, c) Management of existing stock, d) Analysis of requirements in 

real time, e) Generation of alerts and notifications when the control process requires it. Inventory control 

systems come in two forms: manual and automated. Automated systems demonstrate greater control, in 

response to the use of information technologies. This allows for improved supply chain flow (costs/times 

for material acquisition or recovery), increased efficiency of the logistics processes involved, and reduced 

risk of loss of specialized equipment due to lack of traceability in loan, delivery, and return processes. 

 

5.4 Automated Inventory Control Systems 

 

According to Herdoiza (2023), automated inventory control systems are technological solutions that 

employ hardware/software to automatically manage and monitor stock traceability. These systems 

mostly contain the following modules (Figure 2 Inventory control system modules): 

 

Box 2 
 

 

Figure 2 

Inventory control system modules 

Consultation Source: Own Preparation 

 

López (2014) infers that the aforementioned modules are identified by: 

 

− Module 1. User/Administrator Registration: This module allows the creation and management of 

permissions related to user/administrator accounts, authenticates the identity of those involved, 

manages profiles, and controls access according to the role of the interested parties. 

− Module 2. Inventory: This database maintains a complete record of 

materials/equipment/tools/devices, describing the name and main characteristics. In some cases, 

an image identifying the product is added. 

− Module 3. Loan Management: The traceability corresponding to this module allows the 

registration of loans for products requested by users, denoting the following actions: loan 

assignment, late delivery notifications, issuance of fines, verification of loan status, damage or 

loss control, etc. 

− Module 4. Delivery Management) This module controls delivery records, monitors delivery 

dates, and verifies/tracks the status of each delivery (delivered, pending, late, etc.). 

− Module 5. Return Management) The activities carried out in module 5 are: administration and 

recording of returns, generation of statistical analysis to understand the reasons for returns, cost 

and fine management, and return status notifications (delivered, pending, late, etc.). 

− Module 6. Report Generator) The objective of module 6 is to present real-time reports to analyze 

inventory trends or patterns and subsequently make informed decisions. 

 

5.4.1 Logistics Interface 

 

The logistics interface enables integration and communication between the automated inventory control 

system and the modules that manage loans or orders. The interface programming visualizes data 

exchange, integration of internal and external processes involved in achieving user satisfaction, and 

access by administrators. It also optimizes the system to improve the supply chain of 

materials/products/machinery/specialized equipment. Key indicators related to security, scalability 

(handling large-scale data volumes), flexibility (the ability to adapt to include modules that fully optimize 

warehouses and orders), and error reduction in the product provisioning process for users are also 

improved (Flores, Pendones, Sánchez, and Acosta, 2022). 
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5.4.1.1 Programming Language 

 

The programming language used in the creation of logistics interfaces for inventory control is considered 

a set of rules and syntax used to declare instructions that are processed and executed by the computer 

system. These languages are used to develop interfaces, programs, applications, and software to perform 

automated activities. These activities focus on information processing, calculations, and interaction 

between different users/administrators (Tejera, Aguilera and Vílchez, 2020). 

 

It is important to mention that the types of programming languages are (Figure 3 Programming 

Languages): 

 

Box 3 
 

 
 

Figure 3 

Programming Languages  
Consultation Source: Own Preparation 

 

The modalities of each language include the following actions: 

 

1. Imperative programming language: This type of language describes activities with instructions 

programmed in C, Java, or Python (Buriticá, 2017). 

 

2. Declarative programming language: This language focuses on describing instructions using 

functions dictated by Prolog or SQL (Ochoa, 2023). 

 

3. Object-oriented programming language: This type of language creates objects using Java, C#, or 

Python (Vera and Vera, 2023). 

 

5.4.1.2 Advantages and benefits of using a logistics interface 

 

Arias, Salama, and Sierra (2025) infer that the advantages of using a logistics interface are (Figure 4 

Advantages of using a logistics interface): 

 

Box 4 

 

 
 

Figure 4 

Advantages of using a logistics interface  

Consultation Source: Own Preparation 

1. Imperatives 2. Declaratives 3. Object-oriented

Error Reduction: Once the inventory control process is automated, the incidence of human
error in recording information is significantly reduced, ensuring its accuracy.

Logistics Optimization: The development of the interface allows for a broader view,
allowing for accurate stock levels of available materials, machinery, and specialized
equipment.

Increased Transparency: Using the logistics interface provides access to accurate, up-to-date
information in real time, reducing the risk of errors in decision-making.

Improved Efficiency: Implementing the logistics interface reduces the time and use of
human, material, and financial resources, etc., for inventory management, significantly
improving the efficiency of operating personnel and the use of equipment.
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Buendia (2023) considers that the benefits of using a logistics interface are (Figure 5 Benefits of 

using the logistics interface): 

 

Box 5 

 

 
 

Figure 5 

Benefits of using the logistics interface  

Consultation Source: Own Preparation 

 

5.5 Engineering Laboratories 

 

Engineering laboratories are contextualized as physical environments used to perform various 

operational tasks or experiments, applying specialized techniques and tools to design and develop new 

educational models. In this workspace, students, teachers, and technicians apply knowledge and skills 

aimed at continuous improvement. However, the objectives of engineering laboratories focus on: 1) 

Training and capacity building for the personnel involved; 2) Research and development of innovative 

solutions; 3) Improvement of educational and business processes; 4) Practices for the analysis of complex 

systems. Most laboratories are categorized as knowledge hubs, generating synergies between technology, 

education, and interested personnel (Ortiz, Zapata, and Venegas, 2022). 

 

5.5.1 Specialized Area for Time and Motion Study 

 

According to Arteaga, Montenegro, Salazar and Cisneros (2020), laboratories specialize according to the 

subject area they serve. This is the case of industrial engineering laboratories, which have specialized 

areas focused on time and motion study. The functions of these specialized laboratories include the 

following (Figure 6. Functions of the Time and Motion Study Laboratory): 

 

Box 6 

 

Figure 6 

Functions of the Time and Motion Study Laboratory  

Consultation Source: Own Preparation 

 

The aforementioned areas of attention directly contribute to the teaching-learning process of IES 

(Higher Education Institutions). Therefore, it is recommended to maintain strict control of the materials 

and equipment physically available to manage the processes within the time and motion laboratory. 

 

Improve supply chain management: The supply of specialized
materials, products, or equipment for use by users/administrators is
improved.

Reduce the risk of inventory loss: Control of receipts when
materials are requested on loan, providing efficient traceability.

Improve decision-making: The results obtained by implementing
the logistics interface are accurate, generating assertive decisions.

Reduce costs: By creating an efficient inventory control system,
the movement of physical goods is safeguarded and monitored,
avoiding losses and new acquisitions of these materials.
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5.5.2 Materials, equipment, tools, and devices available in the time and motion laboratories 

 

For the development of the various activities carried out within the time and motion laboratory, the 

physical availability of the following materials, equipment, tools, and devices is considered (Table 1 

Description of Materials, equipment, tools, and devices available in the time and motion laboratories): 

 

Box 7 
 

Table 1 

Description of Materials, equipment, tools, and devices available in the time and motion laboratories 
 

Item name Features/main feature 

Distance Meter Distance meter with a laser area projected at 100 meters. 

Digital Tachometer Manual engine speed meter. 

Blood Pressure Meter Automated blood pressure monitor. 

Digital Noise Meter Noise meter with a measuring range of 30 dBa to 130 dBa; with a frequency response of 31.5 

Hz at 8 kHz/h and binary sampling rate (Twice per second). 

Brightness Meter (Lux 

Meter) 

Auto-ranging brightness measurement with speed indicator and built-in temperature meter. 

Digital Humidity 

Thermometer 

Auto-ranging ambient condition measurement (recording maximum and minimum temperature 

levels) features dual sensors for measurement in Celsius and Fahrenheit. 

Thermometer Classic thermometer with a series of environmental protection detectors. 

Door phone Doorphone for intercommunicating at an operating distance of 20 meters, using connected lines, 

characterized by its energy savings without the availability of guards. 

Handheld Sound Level 

Meter 

Characterized by measuring acoustics in both indoor and outdoor areas, indicating optimal levels 

for acoustic engineering operations, maintaining high levels of health prevention in 

environments with high ambient noise interaction. 

Thermohydrometer It is physically identified by having a 4.5 V input (3x AAA), with a sampling time of 0.55 

seconds, and measuring temperature levels within a range of -10°C (-14°F to 140°F) +/- 1.5°C. 

Clamp Multimeter This device is suitable for measuring resistance, nodes, and DC and AC voltages. with accurate 

AC amperage recording and audible continuity via quantitative data hold. 

Analog Caliper/Digital 

Caliper 

It features a locking knob scaled in millimeters and inches, with a manual adjustment control. 

Clear Safety 

Glasses/Black Safety 

Glasses 

Traditional style with protective side covers. 

Digital PC Camera Digital device that physically features USB interfaces ranging from 2.0 to 3.0 with built-in 

microphones. 

CO2 Monitor CO2 (air quality) recording monitor, measuring ranges from 0 to 9,999 ppm (CO2), with 

minimum to maximum CO2 value recall, year/month/date/time display, and automatic reference 

calibration (Minimum CO2 level for 7.5 days). 

Bench Edger The main features of this machine are: Gross/net weight 16/14 kg, power 1100w, maximum 

cutting thickness 6" (153 mm), maximum cutting depth 1/8" (3 mm), head rotation speed 10000 

rpm, number of blades 2, table dimensions 28 1/2" x 6 1/4" (725 x 160 mm), fence dimensions 

21 x 4 1/4" (530 x 110 mm), dust collector port 2 1/2" (60.5 mm) and fence inclination 0°- 45°. 

Telescopic Compound 

Angle Saw 

The main features of this machine are: 3 HP motor (Max. output), 10" diameter disc, 5/8" arbor, 

40 carbide tips, 13-3/4" x 18-1/8" (34.92 x 46.03 cm) work table, 11" (27.94 cm) work table, 3-

5/8" x 12" (9.20 x 30.48 cm) cross cut capacity, 3-5/8" x 8" (9.20 x 20.32 cm) bevel cut capacity, 

1-5/8" x 12" (4.12 x 30.48 cm) miter cut capacity and 1-5/8" x 8" (4.12 x 20.32 cm) compound 

cut capacity. 

Portable Wood Planer The main features of this machine are: 2.5 hp portable planer, top-mounted return rollers, 

stainless steel table that allows wood to pass through with great ease, extra-long table extensions 

with rollers, thermal switch and ergonomic handle for better grip. 

Wood Table Saw The main features of this machine are: Universal motor, cast aluminum work table 584.2x 495.2 

mm// cast aluminum 23" x19-1/2", aluminum extrusion fence with quick lock, maximum cutting 

thickness 90 degrees 3" (76.2 mm.) 

 
Consultation Source: Parada, Orozco, Pérez, and Barrios (2020) 

 

 

6 Methodology 

 

The methodology corresponding to the development of the logistics interface for inventory control in 

specialized Industrial Engineering laboratories included the implementation of the following phases 

(Figure 7 Phases of the applied methodology): 
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Box 8 
 

 
 

Figure 7 

Phases of the applied methodology  

Consultation Source: Own Preparation 

 

6.1 Phase 1) Exploratory research: In this phase, an information search was carried out to 

determine which of the operational areas that support the Industrial Engineering Degree present the 

greatest problems related to the lack of inventory control of materials, equipment and devices. The 

analysis carried out allowed us to detect that the areas with the greatest degree of affectation are: The 

Engineering laboratory (Specialized area for the study of times and movements) (44%) and the 

multipurpose laboratory (20%) (Figure  8 Results of Exploratory Research). 

 

Box 9 

 

Figure 8 

Results of Exploratory Research 

 

 
 

Consultation Source: Own Preparation 

 

Once the main affected areas were detected, the investigation continued with the detection of the 

sources that cause these effects, highlighting the following: 1) Unrecorded loans, 2) Poor traceability 

(Returns), 3) Outdated student database, 4) Inventory of materials/machinery/equipment/devices is not 

updated (Figure 9 Sources that cause the main problems). 
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Box 10 

 

Figure 9 

Sources that cause the main problems 

 

 
 

Consultation Source: Own Preparation 

 

As is known in, the main sources that cause the problems are: 1) The existence of unregistered 

loans (36.4%) and the existence of poor traceability in the return processes (30%) of 

materials/machinery/equipment and devices, therefore the logistics interface must eliminate/reduce the 

factors that cause the detected sources, to maintain an efficient control system in the inventory system. 

 

6.2 Phase 2) Selection of programming language factors and design of the logistics interface: The 

development of the logistics interface for inventory control in specialized Industrial Engineering 

laboratories is based on a multidisciplinary design approach, considering the administrator as the primary 

user, through the "Administrator-Centered" programming model (Table 2 "Administrator-Centered" 

Programming Model), focusing on the following objectives: 1) Usability, 2) Environment, 3) Operational 

flow. Considering the aforementioned programming model, the following factors were selected: 

 

− PHP programming language: Characterized by being open source and constantly improving 

(adaptable to the future needs of the selected area). 

− Localhost: Configuration of the computer as a web server, to access the interface locally and 

adapt or understand its operation in real time. 

− Xampp: Open source, platform-independent server for installing applications and databases that 

will be used as intermediaries in the interface programming. 

− MySQL: Database management system that fully integrates the inventory control modules of the 

Logistics Interface (Model-View-Controller (MVC) architecture). 

 

Box 11  
 

Table 2 

"Administrator-Centered" Programming Model 
 

 

Consultation Source: Own Preparation 

 

Once the factors that make up the programming language are selected, the interface is designed, 

considering the development of the following two cases: 

0.0%5.0%10.0%15.0%20.0%25.0%30.0%35.0%40.0%

Unrecorded loans

Poor traceability (Returns)

Outdated student database

Inventory of

materials/machinery/equipment/…

36.4%

30%

19.6%

14%

Sources that cause the main problems

Role Description 

Role: Administrator 
Description: Responsible for managing the interface's credentials and modules. The modules 

controlled and managed are: Login, Inventory, Students, Loans, Returns, History, Support, etc. 

Role: User 

Description: Limited to having contact with the interface by requesting 

equipment/machinery/tools/devices through the "Loan" module, which allows you to register as 

a user, entering the corresponding credentials, and subsequently receive authorization for the 

request made. 



147 

 

 

− Case 1) Administrator-home use 

− Case 2) Administrator-support use 

 

The content of each of the cases explicitly requires that the XAMPP system be operational, 

running Apache and MySQL, and that the user be authenticated as an administrator. Specifically, the 

variables involved in the cases are explained below: 

 

Case 1) Administrator-home use. Direct interaction in this first case is explained in the inventory, 

student, loan, refund, history, and support modules, with a description of the following scenarios (Table 

3 Case 1 Scenarios): 

 

Box 12  
 

Table 3 

Case 1 Scenarios 

 
Code Scenarios 

Inv-02  

Add Article 

 

1. Within the inventory module, select the section and add an item. 

2. Enter the required information in the corresponding fields. 

3. Select the "Add" button to register the new item to the system's inventory. 

Inv-02  

Edit article 

1. Within the inventory module, select the section and view item information. 

2. Enter the required data in the corresponding inventory update fields. 

3. Select the "Add" button to record the changes made to the item in the system's inventory. 

Inv-03 

Article deletion 

1. Within the inventory, select the section and delete the item from the inventory. 

2. Select the "Delete" button and confirm the deletion of the item. 

Alum-01 

Add student 

1. Within the student module, select the "View" section. 

2. Enter the new information in the corresponding fields to successfully edit the student. 

3. Select the "Update" button to confirm the student's successful registration. 

Alum-03 

Delete student 
1. Within the student module, select the "Delete" section. 

2. Select the "Delete" button to confirm the successful deletion of the student from the system. 

Prest-01 

 

Add Loan 

1. Within the loan module, select the "Add" loan section. 

2. Enter the required information in the corresponding fields to successfully complete the loan. 

3. Select the "Add" button to successfully register the loan. 

Prest-02 

Edit Loan 
1. Within the loan module, select the "View" loan section. 

2. Enter the "New" information in the corresponding fields to correctly edit the loan. 

3. Select the "Update" button to successfully record the changes within the loan. 

 
Consultation Source: Own Preparation 

 

Case 2) Administrator-support use, for the design of this case the interaction of the history with 

the following variables is introduced: a) Table, b) Action, c) Old value, d) New value, through the 

development of the following scenarios (Table 4 Scenarios case 2): 

 

Box 13  
 

Table 4 

Scenarios case 2 

 
Code Scenarios 

Hist-01 

Description of the "Table" 

Section 

1. Within the History module, select the "Table" section. 

2. In the Table section, you can see the transactions made in each module corresponding to the system. 

3. The "Table" section allows you to recognize the transactions made individually, separating them by modules. 

Hist-02 
Description of the "Action" 

Section 

1. Within the History module, select the "Action" section. 
2. In the "Action" section, you can see the actions performed for each transaction within the system, from adding and 

editing to deleting an item, student, or loan. 

Hist-03 
Description of the "Old or 

Current Value" section 

1. Within the History module, select the "Old Value" section. 
2. In the "Old Value" section, you can view the content of the action performed, including information such as item 

quantities, loan completion, and student updates, as well as the deletion of loans, students, or inventory. 

Hist-04 
Description of the "New 

Value" Section 

1. Within the History module, select the "New Value" section. 
2. The "New Value" section displays any edits or updates regarding a loan, student data, or inventory item data. 

3. Returns the updated value of an action. 

Suport-01 

Support Module 

1. Within the Support module, select the "User Manual" section. 

2. The "User Manual" section allows you to download and view the user manual created for the system, which details 
the process for performing each action within the modules that make up the system 

 
Consultation Source: Own Preparation 
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The programming code that supports the structure of cases 1, 2 with their different scenarios, is 

established in this phase, generating the Logistics Interface for inventory control in specialized Industrial 

Engineering laboratories (Figure 10 Abstract of the logistics interface programming code). 

 

Box 14 
 

 
 

Figure 10 

Abstract of the logistics interface programming code  

Consultation Source: Own Preparation 

 

6.4 Phase 3) Logistics Interface Implementation: To complete Phase 3, the following activities 

were carried out: 

 

1. Development of a user manual for the interface's operation. 

2. Establishment of an effective communication system with the head of the time and motion 

laboratory to determine work guidelines and conduct an analysis of the technical requirements 

for installing the developed interface. 

3. Installation of the interface. 

4. Implementation of a training process for personnel involved in using the interface. 

5. Assessment of the learning obtained during the training period for the personnel involved. 

6. Monitoring of the interface implementation process (3-month period). 

7. Reception of improvement ideas for developing/updating the interface, in accordance with the 

requirements presented during the monitoring period. 

8. Development/updating of interface programming. 

9. Validation of the final usability of the programming language. 

 

 

 

 

 

Hecho "Hay una sesion"; 

$user->setUser($userSession->getCurrentUser()); 

include_once 'pages/home.php'; 

}else if(isset($_POST['correo']) && isset($_POST['password'])){ 

$userForm = $_POST['correo']; 

$passForm = $_POST['password']; 

if($user->userExists($userForm,$passForm)){ 

$userSession->setCurrentUser($userForm); 

$user->setUser($userForm); 

include_once 'pages/home.php'; 

}else{ 

$errorLogin = "Nombre de usuario y/o password incorrecto"; 

include_once 'pages/login.php'; 

} 

}else if(isset($_POST['registro'])){ 

if($user->addUser($_POST)){ 

?> 

<script> 

alert('Usuario agregado correctamente'); 

window.location.replace('http://localhost/login/'); 

</script> 

<?php 

} else { 

?> 

<script> 

alert ('Usuario no agregado'); 

window.location.replace('http://localhost/login/'); 

</script> 

<?php 
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7 Results 

 

The results obtained in Phase 1 made it possible to identify the areas with the highest incidence of 

inventory control issues. Once the areas were observed, the main sources of the lack of control were 

determined. This information was relevant because it is the starting point for the design of the logistics 

interface, which was developed in Phase 2. Specifically, the programming language was selected based 

on the most relevant factors, as well as the different scenarios involved in inventory control, primarily 

related to equipment, machinery, devices, and tools housed in the Industrial Engineering Time and 

Motion Laboratory. At the end of Phase 2, the logistics interface was created, which includes the 

following modules: 

 

Module I: System Access 

 

Through this module, the administrator of the Time and Motion Laboratory will be able to access the 

Inventory Control System by entering their username and password. In case incorrect data cannot be 

entered into the system, it is important to consider that within this module is the registration button for 

new users (Figure 11 Module I: Access to the system). 

 

Box 15 
 

 

 

Figure 11 

Module I: Access to the system  

Consultation Source: Own Preparation 

 

The inventory control system has a main page with the sections "Inventory," "Students," "Loans," 

"Returns," and "History," as well as an integrated search bar that allows you to search for specific content 

by entering keywords. 

 

Module II: Inventories 

 

The main screen defaults to the inventory, which displays the registered items that the laboratory 

physically has, the number of specimens, and their availability. 

 

Within this section, the "Add," "View," and "Delete" item functions are enabled. The functions of 

Module II are described below: 

 

1. Add Function: This function allows the user to add new items to the inventory by entering the 

equipment/tools/machinery/device data into the form. 

2. View Function: Allows the user to perform queries to view the existing items in the system, 

allowing them to edit and update information. 

3. Delete Function: This function allows the user to delete an item. This movement will be reflected 

in the inventory immediately, leaving a record in the system history (Figure 12 Functions module 

II: Inventories) 
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Box 16 
 

 

 

Figure 12 

Functions module II: Inventories 

Consultation Source: Own Preparation 

 

Module III: Students 

 

This module allows the administrator to perform the following actions: Add, modify, and deactivate users 

in the logistics interface. The module includes the "Add", "View", "Delete", and "Debts" functions. The 

main features are listed below: 

 

1. Debts Function: This section displays existing debts in the system. A debt is considered when a 

user exceeds the loan time limit (3 days). The student ID will change from being in use (Free) to 

blocked, and they will not be able to request a new loan until the first item is returned (Figure 13 

Debts Function in module III: Students). 

 

Box 17 
 

 

Figure 13 

Debts Function in module III: Students  
Consultation Source: Own Preparation 

 

2. Add Function: The system provides a function for adding a new student by entering the student's 

data into the form. 

 

3. View Function: The user can query existing students registered in the system, allowing them to 

edit and update information according to each user's status. 
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4. Delete Function: The system provides a delete function. This function allows the 

user/administrator to control logistics movements and view the status of loans and refunds in 

progress. They also have access to the history to verify system traceability (Figure 14 Traceability 

of module III: Students). 

 

Box 18 
 

 

 

Figure 14 

Traceability of module III: Students  
Consultation Source: Own Preparation 

 

Module IV: Loans 

 

The actions performed within this module record the incoming and outgoing items. This section displays 

current loans registered in the system. It also includes the "Add," "View," and "Delete" functions. These 

functions are characterized by: 

 

1. Add function: Allows the user to add a new loan. The administrator enters the requested 

information into the form and verifies the student's status. The form includes a comments section 

for providing a summary or description of the equipment and the loan being made (Figure 15 Add 

function of Module IV: Loans). 

 

Box 19 
 

 

Figure 15 

Add function of Module IV: Loans  
Consultation Source: Own Preparation 

 

2. View Function: The user/administrator accesses real-time queries to view the status of 

outstanding loans (viewing the description of the item in the loan process referenced with images) 

allowing for editing and updating of information. This function is intended to generate traceability 

in the equipment/tools/machinery/device loan process. 

3. Delete Function: Once the equipment/tools/machinery/device is physically returned using this 

function, the loan is canceled, leaving a record in the history for future traceability tracking 

applications (Figure 16 Delete Function of module IV: Loans) 
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Figure 16 

Delete Function of module IV: Loans  

Consultation Source: Own Preparation 

 

Module V: History 

 

In this module, the administrator views transactions within the system related to loans, returns, and new 

users, as well as the updating/deletion of physical products in inventory (Figure 17 Module V: History). 

 

Box 21 
 

 

 

Figure 17 

Module V: History  

Consultation Source: Own Preparation 

 

In general, the logistics interface includes a support section, characterized by the user manual. 

The user manual includes a general description of the system's functions. This description can be used 

by the administrator to implement each of the modules (I, II, III, IV, V) that comprise the logistics 

interface, providing efficient content management tasks (Figure 18 Logistics Interface Support Section). 

 

Box 22 
 

 
 

Figure 18 

Logistics Interface Support Section  
Consultation Source: Own Preparation 

 

In conclusion, the results of Phase 3 enabled staff training, creating a proactive work team that 

directly benefited the inventory control process in the specialized time and motion laboratory of the 

Industrial Engineering Program at the Huauchinango Higher Technological Institute. 

 

Conclusions 

 

With the design, development, and implementation of the logistics interface for inventory control in 

specialized Industrial Engineering laboratories, a positive impact is evident on the loan and return 

processes of the time and motion laboratory of the Instituto Tecnológico Superior de Huauchinango.  
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 This generated an efficient traceability system that allows the inventory processes of 

machinery/equipment/materials/devices to be monitored in real time, preventing their loss and reducing 

the costs of making new purchases to replace those lost due to lack of inventory control. It is important 

to consider that the designed system allowed the automation of loan/return processes, reducing the level 

of human error when performing these activities manually, confirming that the use of information 

technology for the benefit of administrative improvements directly impacts the generation of short-, 

medium and long-term solutions. Specifically, the created logistics interface solves a real-world problem 

with the implementation of 5 modules. Each of these modules significantly contributes to the strategic 

process that guides inventory control in specialized laboratories, denoting the following contributions 

per module: 

 

− Module I: System Access: With the development of this module, administrators/users are granted 

access to the general content of the system. It is important to note that the administrator must 

authenticate using a username and password, providing security and confidentiality to the internal 

database managed by the interface, as well as the automated digital storage of 

machinery/equipment/materials/devices. 

− Module II: Inventories: The importance of this module focuses on the timely accounting of 

machinery/equipment/materials/devices, including accessibility for registering new items 

whenever the user/administrator wishes to perform the activity. This module also relies on visual 

representations of each element, providing an intuitive interface that enhances the system's 

usability. 

− Module III Students: Considering that the school roster is updated semiannually, this module 

demonstrates the accessibility of these updates, allowing for timely record keeping of current 

enrollment. This allows for tracking student loan needs, significantly streamlining inventory 

control for the machinery/equipment/materials/devices most frequently used in the various 

activities of the Industrial Engineering educational program (PE). 

− Module IV Loans: Considered the core module, it provides continuous monitoring of the loan 

process, streamlining the physical delivery and receipt of items in accordance with institutional 

policies, holding students accountable for the timely delivery of items, and ensuring that the 

delivery preserves their physical condition. 

− Module V History: Generates traceability in loan and return processes, establishing a history to 

identify the main causes of delays, as well as users (students) who fail to deliver the requested 

machinery/equipment/materials/devices in a timely manner, maintaining secure inventory 

control. 

 

In conclusion, the generation of the logistics interface brought significant improvements in 

tracking times for loans/returns of items currently in the time and motion laboratory. This established an 

automated control system based on an open-source programming language, with a user-friendly interface 

for the administrator/user. This demonstrates the technological impact on the interface's usability and the 

economic benefit to the school activities of students in the Industrial Engineering program at the 

Huauchinango Higher Technological Institute (ITSH). 
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