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Abstract 

 

The present work results from the importance of structuring, organizing and storing the flow of information in order 

to make it useful and valuable for a business organization. It is important to know how to make good information 

management to monetize the data that is relevant to the business. In this context, the paper outlines measures taken at 

a manufacturing plant to increase the efficiency of information flow, simplify the IT process and eliminate existing 

inconsistencies, allowing managers more time for process analysis and effective decision making. 
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I. INTRODUCTION 

owadays, technological innovations are present 

and influence various sectors of society such as 

computer science, economics, management, statistic, 

communication, information studies and also in politics 

where issues such as intellectual property rights, privacy 

protection and access to information are of interest and 

concern of policy makers. Information gains another 

dimension and value primarily in business organizations, 

where the competitive advantage conferred by it is a 

crucial factor to accompany the global market of this new 

century.  

 

The information does not have the same value or 

relevance for each individual and/or organization. It is 

possible, according to the nature of its use, to distinguish 

three levels of use of information and data resources: 

strategic, tactical and operational. 

At the strategic level (top level) information is of great 

importance in supporting long-term decisions. At this 
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level, the objectives of the organization are defined, and 

the general policies are elaborated. At the tactical level 

(intermediate level), managers are responsible for the 

allocation of resources and, consequently, for the 

interpretation of information and medium-term 

management tasks. Finally, at the operational level (low 

level) managers are responsible for performing specific 

short-term tasks. At the latter level, it is necessary to have 

detailed and defined information to give immediate 

answers to the problems encountered. (1; 2). 

 

The 21st century is characterized by the transition to the 

digital age, also called the Fourth Industrial Revolution. 

This revolution is born from the fusion of technologies 

that bring the physical, biological and digital spheres 

closer together. (3). 

The new digital age enables the communication of ideas 

and information between billions of people around the 

world through mobile devices, reducing linguistic 

barriers and geographical boundaries. The technology 

also enables the access and storage of data in a quickly, 
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easily and unlimited way. Because of the ease of access 

to information, there is a need to give credibility to the 

information and to develop systems that help companies 

and consumers manage the information overload. 

Information considered credible necessarily adds value to 

products and services, providing them with greater 

quality and variety and to companies to monitor trends in 

the market, which are competitive strategies to face 

competitors' products and activities. (3). 

 

The term "big data" is commonly used when referring to 

large volumes of information. The creation of massive 

amounts of data encourages the development of long-

term storage systems, making it necessary to improve 

digital storage equipment and software. With the digital 

revolution and modernization of technology, the cost of 

storage has declined 50% every 18 months, giving an 

illusion of infinite, very cheap or free storage. (4). Many 

startups were born out of the digital storage business like 

DropBox and SugarSync. (4). 

Although storage sources are secure, there may be 

unprotected data easily accessible through unauthorized 

access (for example, through a computer virus or by using 

an easily discovered keyword). To mitigate this risk, it is 

necessary to strengthen the protection of desktops and 

servers from unauthorized access, as well as to define the 

procedures for handling confidential data for commercial 

purposes. 

It is also important to periodically back up the computer 

data to physical devices such as hard drives or cloud-

based backups. (5). 

 

In short, the nature of globalization and competitiveness 

in the marketplace requires companies to engage in a 

better information management process so that they have 

current, reliable and timely information to make 

decisions. The selection of information and optimization 

of this resource is crucial for companies to function 

effectively and efficiently and achieve their goals. Good 

information management practices, using information 

technology, are necessary. (2).  
 

Information System (IS)/Information technology (IT) 

 

An information system (IS) is considered an 

infrastructure to support the flow of information, both 

internal and external, that circulates in an organization. It 

is the key factor in guiding decision-making at all three 

levels of data usage, allowing data access in a secure and 

monitored manner, and ensuring the future availability of 

this information. An organization that contains an 

information system can easily collect, store, distribute 

and process information. (2). 

The IS consists on the integration of human, digital, data 

and information devices that use hardware, software, 

manual or automatic procedures, models of analysis, 

planning and control to provide useful information for the 

management of the activities that involve the 

organization. (1; 2). 

 

Automatic procedures inevitably resort to machines and 

computers, and hence to digital media and information 

technologies. Information technologies (IT) are essential 

tools in the creation of structured information systems. 

The interconnection between IS/IT should be considered 

in the process of strategic management of a company to 

create opportunities and competitive advantage while 

decreasing competition threats. (2). 

IT enables organizations to deliver better, lower-priced, 

and faster-delivered products or services, resulting in 

increased customer satisfaction and trust. These 

improvements are achieved as IT enables new products 

and/or services to be developed, or to differentiate 

existing ones from competitors, by attracting customers 

for innovation or differentiation. (2). In addition, the use 

of the technologies allows a closer relationship between 

company and suppliers. Requests made by the company 

are more efficiently met by suppliers, paper waste is 

reduced, and bureaucratic processes are reduced between 

the Organization and the Administration, and IT also 

allows for a reduction in the use of human resources. (2). 

In fact, there has been an increase in unemployment 

because by streamlining the industrial process with 

computing and automation, there are redundancies in 

work and the need to reduce the staff. 

However, IT may be responsible for creating new jobs, 

for example, for programmers, system analyzers, and web 

designers. (6). 

 

In short, information has a significant impact on society 

and organizations, being a key factor in the success of a 

company. It allows the company to respond to problems 

and requests of the global market, being an important 

element in its strategic management. Information 

management uses computational tools to organize, 

extract, access and make available this information to 

obtain competitive advantages over the competition and 

an interconnection between the company, customers and 

suppliers. 

 

1.1 The purpose of the research 

 

As information is a good that adds value and provides 

meaning to the activities of the companies that use it, it is 

necessary to make use of IT resources in an appropriate 

way. It is crucial that IT resources provide methodologies 

and tools that allow managers to obtain differential 

information. In addition, it is important to find solutions 

that bring relevant results, that is, that allow to transform 
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the information into something of increased value, while 

taking into consideration the cost. This premise is 

recognized by the managers of the company in question 

as a determining factor, given the challenge they 

currently have in managing and controlling the growing 

flow of information within the organization. 

II. LITERATURE REVIEW 

 

2.1 Microsoft ® Excel 

 

Microsoft® Excel is one of the most commonly used 

computer programs in the world of work because it 

covers multi-function data analysis and representation 

tools. (7). It allows the user to import and work with a 

moderate volume of data and fast and efficient calculation 

operations. These features make it a decision-support 

software and business management advantageous in data 

analysis and daily reporting. However, it presents, like 

similar software, some disadvantages. (8). The 

limitations of Excel are risks that can compromise 

valuable information in companies and consequently 

influence in a negative way the strategic decisions. 

Repeatedly stored information in tables can be easily 

overlooked, use of long formulas can easily create errors 

in the calculated partial or total values, and the ease of 

changing the default file and the location of the data 

depending on the user can lead to inconsistencies in the 

file, which constitute some limitations of the program. 

(9). 

 

Since Excel software is very dependent on manual steps, 

the probability of errors or loss of information is high. To 

avoid manual procedures when manipulating data and 

calculations, the Excel program has a module that allows 

the operator to create programs (macros) using Visual 

Basic for Applications (VBA). The use of these macros is 

advantageous when one wants to automate repetitive 

tasks, such as saving a file or printing and generating 

report pdfs, generating graphics, performing calculations, 

formatting cells, rows or columns, or importing and 

exporting data. (10). 

 

In general, Microsoft® Excel is a good application for 

calculations and analysis, but nowadays there are more 

modern tools that have the features of excel and, also, 

help in the management of the business. Many companies 

today have replaced Excel with standardized 

management systems (such as SAGE software) that can 

be customized to meet workflow needs. With an 

automated system, it is possible to consult, in a simple 

and practical way, the whole situation of the company. 

The Enterprise Resource Planning (ERP) system is an 

enterprise information system designed to integrate and 

optimize business processes and transactions within a 

company. ERP is an industry-oriented system and is 

universally regarded as a practical solution to achieve an 

integrated solution. (11). 

 

2.2 Sage  

 

SAGE software is not a typical ERP system but offers a 

mobile platform and a robust cloud for companies to 

enjoy the full potential of new applications and services 

and so they be able to track digital transformation to 

compete and grow on a global scale. 

Sage Foundation was born in 1981 in Newcastle, thanks 

to the British entrepreneur David Goldman who 

developed an accounting program for his company that 

allowed him to automate the accounting and financial 

processes. (12). Currently, Sage is a leading technology 

company in the management software for small, medium 

and large companies. It is present in 23 countries and has 

the support of more than 13,000 employees. The software 

is easy to use, fast to install and accessible to everyone. 

(12). 

 

Sage X3, an ERP solution suitable for large enterprises, 

uses new technologies and aims to help companies 

manage the efficiency of their processes, improve 

productivity, reduce costs and deadlines, and 

consequently improve customer satisfaction and support 

the decision-making process of the company. (13). 

 

SAGE X3 is considered a software program that is widely 

used in sectors ranging from manufacturing to services, 

distribution, allowing the integration of all the company's 

processes using a universal database. (14). It also 

provides customized graphical presentations and key 

performance indicators (KPIs) from the organization so 

that users can view the most meaningful data to their roles 

and be alerted regarding any issues. This allows faster and 

better-informed decisions based on real-time 

information. (14). Factory indicators or Key Performance 

Indicators (KPIs) are business measures that help 

managers monitor and analyze factors that are crucial to 

the success of the organization, particularly in the 

strategic, tactical, control and operational planning areas. 

They are important in that they act as a means of 

communicating the current state of the Company's 

processes, demonstrating the current work situation and 

identifying flaws between performance and expected 

results. This identifies changes or adjustments that will 

have to be made in order to overcome present or even 

future problems. (15). 

 

With this software, it is possible to have a global 

perspective of the state of the company, allowing access 

to information in a standardized way while controlling the 

access level of the users. (13). 
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It is advantageous to have ERP systems integrated with 

BI because, in addition to improving the coordination of 

operations throughout the organization, it is proven that it 

is twice as likely to obtain real-time visibility into the 

status of all processes as well as, reduce, on average, 20% 

of the decision time of corporate managers. (16). 

 

2.3 Business Intelligence 

 

Business Intelligence (BI) consists of a vast category of 

application technologies and programs used to solve 

problems in terms of creating and storing large volumes 

of data and overcoming information extraction and 

consolidation difficulties. BI enables the transformation 

of a large amount of raw data into useful information 

quickly and cohesively with the objective of producing 

knowledge that forms the basis for strategic decision 

making in a business organization. (17). 

 

To build a Business Intelligence environment, it is 

necessary to gather data from the various operational 

computerized systems existing in the company. The 

collected data set undergoes a series of transformations 

where the data is processed, obtaining a product that is 

deposited in the Data Warehouse (DW). It is important 

that the DW has a large capacity for storing data. (18). 

 

In pilot projects data marts may also be used. Data marts 

are subsets of the company's data warehouse. While the 

DW is designed to support the data of the Company, the 

data mart is designed only to assist the company in a 

subtopic. (19). 

Information stored in a company's DW may be applicable 

when querying reports, On-Line Analytical Processing 

(OLAP), statistical analysis, forecasting, and data mining. 

(18). Data mining uses intelligent algorithms to extract 

potentially relevant information and find patterns in the 

data that is stored in a DW or in an operating system 

database. The result obtained from the application of data 

mining, should have a set of characteristics: be compact, 

readable, interpretable and should faithfully represent the 

original data. (20). 

 

2.3.1 Successful cases using BI techniques 

 

Information obtained in a data mining process benefits 

those who use it correctly and it can change the direction 

of a company, including its strategic planning, profits and 

market position. Data mining techniques allow the 

companies to analyze historical information and make 

future forecasts with a high degree of confidence. 

 

IBM SPSS Analytics, a leading provider of data mining 

technologies and analytic applications, produces a tool, 

called AnswerTree, which consists of software that uses 

the Decision Tree technique and offers the ability to 

determine customers that best match the promotions and 

programs of an organization. (18). 

 

The US telecommunications operator, Sprint, was able to 

foresee the exchange of telephone operator of the 

consumers, which led to the elaboration of marketing 

strategies that prevented the loss of about 120,000 

customers. (19). 

 

Another example refers to one of the largest retail chain 

in the United States, Walmart, which found in the DW 

that the sale of disposable diapers was associated with the 

sale of beer. In this study, which targeted men who went 

out at night to buy diapers, the consumption of beer was 

encouraged. The products were put side by side in 

supermarkets and the result was a spike in the sales of 

beer. (19). 

 

These examples show how companies can make good use 

of data mining techniques, using information to be more 

successful and to stand out in an increasingly competitive 

global marketplace. 

III. METHODOLOGY 

 

The thesis aimed to improve the effectiveness of the 

information management process so that the information 

circulating in the Company was considered credible, 

cohesive, reliable and available for the production units 

in a fast and automatic way, ensuring a better 

organization and control of information flow. 

 

The methodology followed in this work had the following 

general steps: 

 

In the first phase, a search was made for the existing gaps 

registered in database by factory employees with respect 

to activities related to the information management 

process. In order to evaluate the list of needs and 

suggestions for improvement presented, the current 

situation was surveyed with the help of operators and 

factory heads. 

After understanding the initial state, an action plan was 

established to minimize or eliminate the existing gaps 

with proposed solutions. The action plan was 

implemented through successive corrections, adjustments 

and modifications to the tools used by operators and 

managers and creation of new computer tools to aid the 

information management process. After the improved 

tools were submitted to the information network, a round-

up of the production units was carried out to obtain 

feedback from operators, factory heads and information 

manager to understand the impact of these changes on 

daily activities. Through the follow-up given to the 

operators of the production units during the transition 

from the initial state to the current state and the realization 
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of tests in real time to the, modifications and created 

operational tools, it was possible to implement a 

consolidated and automated information cycle in the 

company. 

 

3.1 Digital information cycle – Initial State 
 

The flow of information concerning the Company 

contains the information circulating on the network and 

the computer tools available to each manufacturing 

section. All information related to the production process 

can be found in the Sharepoint, a common platform where 

one can store, organize, share and easily access computer 

tools. 

WinCC/Industrial Data Bridge, a SIEMENS software, 

implemented by the Company, is the solution used to 

connect the level of process and production automation 

(controls) to information technologies, ensuring a flow of 

information in both directions. 

 

The information is collected through WinCC/IDB 

(Industrial DataBridge) and exported to Excel sheets with 

the raw data. This data is then imported into other Excel 

worksheets, the "Section Masks", where the same data is 

processed. 

After the Masks are completed and verified, the data is 

entered manually for the Daily Operation Bulletin Mask 

(BDO). This file compiles all information related to 

production and consumption of materials from the masks 

and when completed, the procedural data are entered 

manually in the SAGE X3 (Enterprise ERP system) 

where the "Manufacturing Track" is generated, which 

includes the "Production Declarations" and "Material 

Tracking". The SAGE X3 database is integrated into the 

Enterprise Business Intelligence module (from SAGE 

Enterprise Intelligence). 

 

Company uses Excel files (called Masks) to calculate the 

consumption and production of all factory indicators. 

Each section has its mask, and therefore the data is 

relative to the tasks performed within the section. These 

masks are based on VBA macros responsible for storing 

the file, printing the outputs, loading data from the 

previous day, importing data from the quality department 

and IDB among other functions. In order to increase 

productivity, the Company follows a Kaizen philosophy, 

by involving all employees, setting work standards, 

standardizing tasks and monitoring results based on 

performance indicators. 

 

 

3.2 Digital information cycle – Current State 
 

3.2.1.  Optimization of tools  

 

Masks reduce the likelihood of incorrect data entry and 

reduce time spent on error checking, manual calculations, 

and delete paper documents. The Masks of Sections 1, 2 

and 3 are monthly tools: the file includes 31 sheets, one 

for each day of the month. The filling of these sheets is 

the responsibility of the operators of each shift or of the 

head of each section. 

 

In relation to the Masks was sought to identify gaps 

related to the structure, the code (macros) and to achieve 

the desired operation for imports and exports of data, to 

close the current Industrial Information Cycle. 

The “survey of the gaps” consisted in a list resulting from 

the collection of all the considerations provided by the 

operators and heads of the Mask Factory of each section. 

During this thesis 72 (80%) of 90 suggestions for 

improvement presented by workers were solved.  

In meetings with the Directors of the Department of 

Innovation and Development and IT some suggestions 

were considered "out of scope" because they did not make 

sense from the point of view of the concept and structure 

that originated the Masks, and others were considered as 

"pending" because their resolution was not possible. 

 

The list of improved situations carried out during this 

thesis is presented below: 

 

❖ Correction of the daily sheet with verification 

automatism using conditional formatting or text 

messages that evidence the correct or incorrect 

filling of the cells or the importance of their 

filling. 

 

❖ Updating the structure, introducing or 

eliminating parameter - so that the information 

reflects the current production plan and tasks 

performed. 

 

❖ Correction and standardization of information, 

either through correction of formulas, 

conversion of units and addition of functions - to 

avoid inconsistencies between the total and 

partial calculations obtained and between the 

information of each section and the information 

compiled. 

 

❖ Management of objective values - these 

objective values can be provided by 

manufacturers, defined internally by the 

organization through historical records and 

operational experience, or by benchmarking of 

common indicators used in the process industry. 

 

❖ Reviewing cell protection against editing. 
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❖ Provide the graphic elements - labels, target 

lines and axes to view all the necessary 

information. 

 

❖ Enable the printing of graphs and daily sheets. 

 

❖ Export to PDF of Daily Reports - so that the 

information is present in an unalterable source. 

 

❖ Information from BI - to minimize data entry 

errors and reduce cell fill time. 

 

The changes made to the Masks of Sections have improve 

them by ensuring their correct use and reduction of the 

number of errors, and by making them more credible 

elements, which increases the degree of confidence of 

those who use them. 

 

3.2.2 Launch of new Mask for Mapping and 

Operational Control (MCO) 

 

Unlike the Masks of Sections, this tool is of daily nature 

and therefore, a file is generated every day. It is filled by 

a single person who is responsible for managing the 

information. 

 

The work developed focused on the interconnection of 

the computer tools used by the Operational part in order 

to automate the entire Production process. Automation 

prevents manual entry errors in the enterprise ERP system 

(SAGE X3), making information management more 

reliable and faster in the enterprise information network, 

thus reducing time and resources. 

 

The user of the MCO mask must make sure that the fields 

are filled correctly or fill mandatory fields such as the 

Date which is entered in the "Start" worksheet, and the 

Order, Lot and Location number that are filled in the 

"Dados SAGE X3" worksheet. The "Dados SAGE X3" 

worksheet contains all the products, by-products and raw 

materials produced and consumed. 

 

3.2.2.1 Filling the sheet “Dados SAGE X3” 

 

In order to fill in the order number for each product, the 

user of the Mask or factory manager must issue in the 

SAGE X3, in advance, the "Order of Manufacture" (OF) 

that gives rise to the "Production Track". The OF is no 

more than a prediction based on the productions and 

consumptions that were obtained the day before the day 

that the Mask is being filled. To issue a production order 

in SAGE X3, the following identification data will be 

entered on the production planning sheet: Company code 

(which is the reference of the company concerned), the 

status, the article and the expected release amount. When 

creating the order, a sequence of numbers and letters that 

constitute the Order Number appears in the header below 

the establishment name. It is this number that should be 

copied to the "Dados SAGE X3" worksheet. 

 

In the "Declaration of Production", the quantity produced 

of each product or by-product, by section, as well as the 

lots of those products and their location in the warehouse 

shall be introduced. For the Mask user to know which lots 

exist and respective quantities, he/she can check the 

available stock for each batch in SAGE X3. Certain 

components such as "Energy", "Water", "Steam", 

"Working and Stopping Times" do not have, as expected, 

lots and hence location. 

 

In "Material Tracking", the quantities consumed of each 

raw material (main and subsidiary) required to produce 

the product defined in the "Declaration of Production" are 

given. 

In the "Material Tracking" field, in addition to the 

location of the components, the user must also record the 

lot and the tracking quantities. In case a component has a 

tracking quantity greater than the existing stock in SAGE 

X3, the user will have to redistribute the tracking quantity 

by several lots. 

 

3.2.2.2 Filling the sheet on Sage X3 

 

The SAGE inputs are the "Manufacturing Track" 

consisting of the "Production Declarations" and "Material 

Tracking". The information manager has to create as 

many "Material Tracking" as the "Production 

Declarations" in Excel to be submitted to SAGE X3. 

 

To export the "Production Declarations" and "Material 

Tracking" data of the Excel file to the SAGE X3 software, 

it is necessary to obey the file template. This guarantees 

that an external file is accepted, and the data interpreted. 

To do so, the "Production Declarations" and "Material 

Tracking" are exported to .CSV format which makes 

them files recognized and accepted by SAGE. 

 

3.2.2.3 Linking the MCO mask to BI 

 

To reduce the filling time of the MCO mask, a BI-coupled 

version was developed. To do this, it is necessary to 

install the SEI Add-in module in Excel and to have an 

account in the company's SEI. This version facilitates the 

filling of inputs since inputs and outputs of main 

products, by-products and raw materials and subsidiaries 

come directly from the BI, instead of being manually 

filled by the manager of information.  

In this case, there are 24 inputs filled automatically by BI. 

The BI reflects the information contained in the SAGE 
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X3 and therefore everything that is registered in this 

software as input and output. 

 

The inputs obtained from the BI are constructed using 

wizard’s formulas that provide the amount of stock in 

SAGE that day. For this, it is necessary to indicate in the 

formulas, the code of the establishment, the code of the 

article, the type of movement wanted (entry, exit/sales) 

and the day to analyze, which is filled in the "Home" sheet 

of the Mask. 

 

An example of the formulas implemented that serve as a 

connection to BI is the following expression (1): 

 

Each tag corresponds to a field or column in Sage. Thus, 

"𝑆𝑇𝑂𝐽𝑂𝑈. 𝑄𝑇𝑌𝑆𝑇𝑈_0" refers to the quantity of stock 

existing at the date of consultation, 𝑆𝑇𝑂𝐽𝑂𝑈. 𝑆𝑇𝑂𝐹𝐶𝑌_0 

is the establishment code, 𝑆𝑇𝑂𝐽𝑂𝑈. 𝐼𝑇𝑀𝑅𝐸𝐹_0 refers to 

the article code, 𝑆𝑇𝑂𝐽𝑂𝑈𝑇𝑅𝑆𝑇𝑌𝑃_0 indicates the types 

of movements and, finally, 𝑃𝑅𝐸𝐶𝐸𝐼𝑃𝑇. 𝑅𝐶𝑃𝐷𝐴𝑇_0 finds 

the date of reception while in the sales retrieves the ship 

date "SDELIVERY.SHIDAT_0". 

 

In addition to the 24 inputs retrieved by BI, a table was 

placed on the sheet "Dados SAGE X3" to verify some 

stocks of consumable compounds. The objective is to 

compare the actual amount of each compound with that 

in SAGE. Besides the table, there is a column, called 

"Alerts" with conditional formatting. If the quantity 

calculated for these materials is higher than the quantity 

present in the system, the cell turns red, otherwise it turns 

green. 

 

This mask has the peculiarity that, in the "Dados SAGE 

X3" worksheet, the user can visualize in a PivotTable the 

lots, locations and the quantities of raw materials and 

products available in stock without having to use the 

SAGE tool to make such consultation. 

 

Pivot tables have been constructed considering the 

establishment code, type of movement (OF consumptions 

or output), the article code and the time interval from the 

beginning of the implementation of SAGE in the 

Company up to the date being analyzed. 

 

In conclusion, the MCO Mask was created with the 

purpose of functioning as a tool for consolidating and 

compiling all operational information and as a link 

between the procedural data of all Sections and the SAGE 

X3 database. To do this, this tool was designed to 

automate all steps, whether they are import steps of the 

Sections Masks inputs or export steps of the productions 

and materials consumed for .CSV files. It was also 

endowed with some aspects correlated with BI, making it 

a complete and automatic tool. 

 

3.2.3 Development of a new mask with access to BI 

 

The BI Excel tool was developed with the intention of 

creating a mask easy to interpret and to be use by the 

section head and especially by the information manager. 

This provides a quick view of the operation bulletins 

obtained directly from SAGE. 

 

This mask essentially seeks to assist the Information 

Management Officer when detecting any errors in the 

Production sector and for searching the origin of the 

problem. Thus, instead of consulting the bulletins one by 

one, in paper or digital format, referring to days, weeks, 

months or years in search of inconsistencies, the 

Management Officer can assign a time interval to 

automatically obtain the differences recorded between 

consumed quantities, stocks and produced compounds. 

This allows an easy assessment of the problem. 

In addition to the bulletins, this mask also returns the 

Kaizen indicators for each section, during the period of 

time consulted. 

 

In short, this mask allows a quick search of the 

information contained in the SEI for the part of the 

Production, which can be used to aid statistical analysis 

of trends in the factory. It allows the comparison of 

factors over time and, consequently, the evolution of 

certain parameters. The mask also avoids the demand in 

paper of production data as well as provides a global and 

temporal view of this information, which makes access to 

information faster, allowing users and entrepreneurs to 

spend more time in problem solving and process 

development than in the search for small errors and their 

origins. 

 

3.2.3.1 Procedure to build the mask 

 

The development of the mask began by a survey of all the 

information contained in the Operation Bulletins of the 

MCO mask, which is not present in the Sage X3 software. 

The more information comes from Sage, the better the 

construction of bulletins via BI since it will make the tool 

more credible, because everything in SAGE is the official 

version of the procedural data. 

 

Relevant information in the Bulletins that are not in 

SAGE should be further analyzed to assess the 

importance of its implementation in the software 

database. While such analysis and revision of SAGE is 

not done, the tool made imports from the MCO mask all 

data that has been found not to be in SAGE. 

𝑁𝑒𝑐𝐴𝑐𝑐𝑒𝑠𝑠("𝑠𝑡𝑜𝑐𝑘𝑎𝑑𝑎𝑡𝑎"; "𝑆𝑇𝑂𝐽𝑂𝑈. 𝑄𝑇𝑌𝑆𝑇𝑈_0"; "𝑆𝑢𝑚"; 
"𝑆𝑇𝑂𝐽𝑂𝑈. 𝑆𝑇𝑂𝐹𝐶𝑌_0, 𝑆𝑇𝑂𝐽𝑂𝑈. 𝐼𝑇𝑀𝑅𝐸𝐹_0, 𝑆𝑇𝑂𝐽𝑂𝑈. 

𝑇𝑅𝑆𝑇𝑌𝑃0, 𝑃𝑅𝐸𝐶𝐸𝐼𝑃𝑇. 𝑅𝐶𝑃𝐷𝐴𝑇0; ….) (1) 
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Importing the MCO was planned according to whether 

the user wants to consult a day or a time interval. When 

only one date is placed, the mask directly imports the data 

from that day's bulletin with daily, monthly and yearly 

information. 

 

When the user fills in the mask with a time interval, they 

must import the MCO mask file for both dates, and then 

press the "Calculate MCO" button. This button is 

associated with macros that calculate the differences 

between consumptions.  

 

To construct the "Kaizen Indicators" sheet, a survey of all 

the Company's KPIs was made, using internal 

documentation. The information was organized by 

section. In the case of information that was not included 

in the outputs, buttons were created to import the data via 

Masks of the Sections. 

 

Through PivotTables, in the "Tables" tab, the user can 

query all stocks, consumptions, productions between the 

dates, filtering by lots, articles and manufacturing orders. 

 

Although the information is only updated when a time 

interval is entered, the computer takes some time (about 

5 minutes) to process all the information coming from 

SAGE, which may be a limitation to the Mask. 

IV. RESULTS  

 

In general, with the optimization and implementation of 

the tools developed and the consequent automation of the 

data flow of the Company, improvements were achieved 

regarding: 

 

❖ Address gaps inherent in information 

management and update the sources of 

information in a way that corresponds to the 

reality of the activities performed by the 

operators; 

 

❖ Provide operators with greater responsibility in 

completing data tables and greater proactivity 

and flexibility in the handling of tools; 

 

❖ Provide operators and information managers 

with more time for activities of value to the 

Company, such as process data analysis, 

problem identification and resolution; 

 

❖ Reduce the number of IT tools used in each 

section and thus the sources of origin of the 

records to minimize the disparities observed in 

the process; 

 

❖ Reduce or even eliminate information recorded 

and transported in paper to avoid loss of 

information and minimize the number of 

nonconformities in the process; 

 

❖ Reduce the time spent on checks and corrections 

by the information manager, thus minimizing 

the number of nonconformities in the process 

and increasing the control of the registration of 

the necessary/relevant information of the 

process. 

V. CONCLUSION 

 

In summary, this work contributed to a more consolidated 

flow of information in the Company since it reduced the 

complexity and number of errors in the Masks of the 

Sections. It also reduced the number of information 

sources by reducing the number of Excel files and 

existing paper documents previously necessary. Finally, 

the automation of the whole process increased the 

responsibility of the operators to fill in the necessary 

information and reduce the necessity to check and correct 

the information that reaches the person in charge of its 

management. 

VI. FUTURE WORK 

 

For future work in the area of information management, 

it will be important to continue to focus on improving the 

Operational Masks of the sections so that they contain 

current and useful information for operators. It should 

also simplify them wherever possible in content and 

presentation, in order to be simpler to interpret by those 

who use the tools daily. 

 

To improve the MCO tool, it is necessary to focus on the 

total automation of its inputs and to centralize the task of 

issuing Production Declarations and Material Follow-

ups, to be only the information manager responsible for 

this rather than the heads of the sections. 

 

In the current state, the imports of files in SAGE X3, 

related to "Production Declarations" and "Material 

Tracking", are done manually and individually. A new 

project is proposed that develops an alternative to the 

current method to make the process more automatic, for 

example, by creating routines in SAGE X3 that allow the 

integration of numerous files in a predefined folder or by 

investigating a programming solution that enables the 

export of the MCO Mask traces directly to SAGE. 

 

The BI Mask is an Excel tool that must be further refined, 

developed and tested before being integrated into the 
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Company Information Network and used by employees. 

It is suggested the creation of buttons and macros that, 

like the one made for the bulletins, can print, export to 

PDF and send by e-mail the information obtained from 

the indicators. 

It is known that soon, the Factory will begin to elaborate 

another product that should be integrated into the outputs. 

Thus, it is necessary to review the production plan and 

make the necessary adjustments and updates to the 

existing operation bulletins. 

The code for the associated macros should be reviewed 

because, for the moment, it only considers the query for 

one day and not for a time interval. It is proposed, like the 

MCO Mask import, to create a button associated with a 

macro that returns the differences between indicators. 

When it is completed and implemented, the BI Mask will 

make it possible for any operator or manager of the 

factory, without great understanding in BI, to consult 

operational bulletins referring to a day or time interval, as 

well as to follow the evolution and trend of the KPIs over 

time. 
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