The Role of Information Technology in Manufacturing

Slide 4: Importance of IT in Manufacturing - Definition

So, what is IT in the context of manufacturing?
It involves using systems, software, and devices that help optimize production processes. These
systems can range from communication tools to automation software, data analytics platforms,
and much more.

Slide 4 Speaker Notes

In manufacturing, IT (Information Technology) refers to using various technologies, systems,
and software to optimize and enhance manufacturing processes. IT plays a crucial role in
modern manufacturing, as it enables the integration of smart sensors, controls, and
interconnected devices to collect data, automate processes, and improve overall efficiency.

This transformation is often referred to as Industry 4.0, which is characterized by the
convergence of information technology systems and operational technology systems.

These technologies and trends are revolutionizing manufacturing by enabling mass
customization, improving supply chain transparency and efficiency, and facilitating the
integration of production operations with broader business systems.

In summary, IT in manufacturing refers to the application of various technologies and systems to
enhance and optimize manufacturing processes in the era of Industry.



Slide 5: Importance of IT in Manufacturing - Benefits

Let's discuss the numerous benefits IT brings to manufacturing
These include improved efficiency, as tasks can be automated and streamlined
Cost reduction, as the reliance on manual labor decreases
Enhanced communication, enabling real-time collaboration
Better inventory management, reducing waste and overstock
Tight Quality Control, ensuring products meet the desired standards
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Improved efficiency: The integration of IT systems, for example the Industrial Internet of Things
(IloT), can help monitor production processes and gather real-time data on performance,
enabling manufacturers to optimize operations and reduce downtime

Enhanced customization and flexibility: IT systems enable easier customization and greater
flexibility in manufacturing processes. This allows manufacturers to adapt to changing market
demands and customer preferences.

Reduced labor costs: By automating specific tasks, Al systems can help manufacturers reduce
labor costs and increase overall productivity.

Data-driven decision-making: IT systems enable manufacturers to collect, analyze, and
understand vast amounts of data. The result is better-informed decisions and more effective
strategies.

Improved maintenance and asset management: IT systems help monitor equipment
performance and predict maintenance needs. This reduces downtime and extending the life of
assets.

Enhanced innovation and competitiveness: The adoption of IT systems can drive innovation and
help manufacturers stay competitive in the rapidly evolving global market.

Optimized supply chain: IT systems can help streamline the supply chain by providing better
visibility, coordination, and communication between suppliers and manufacturers, leading to
improved efficiency and reduced costs.

Improved product quality: Advanced manufacturing technologies, including automation and Al,
can reduce the number of manufacturing errors and ensure more consistent product quality.



Slide 6: Importance of IT in Manufacturing - Implications
The implications of not utilizing IT in manufacturing can be dire
Companies risk production delays
Increased costs due to inefficiencies
Poor communication leading to errors
Inefficient resource management

In an increasingly digital world, manufacturing companies must embrace IT to remain
competitive.
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Without IT, manufacturers may struggle to achieve the same efficiency level, leading to higher
costs and reduced competitiveness.

Manufacturing technology can limit creativity due to the abundance of automation and
machinery, which may restrict the scope for innovation and expansion into new areas.

Automated technology is more consistent and eliminates mistakes humans are likelier to make.
Not utilizing IT in manufacturing can result in a higher rate of errors, affecting product quality
and overall productivity.

Difficulty in adapting to market changes: IT solutions can help manufacturers respond to
changes in consumer demand, supply chain disruptions, and other market challenges

Without IT, manufacturers may struggle to adapt to these changes, potentially losing market
share and profitability.

Lack of skilled labor: The manufacturing industry faces a shortage of skilled labor, and IT
solutions can help bridge this gap by automating tasks and improving overall productivity

Not utilizing IT may exacerbate labor shortages and hinder growth. Inability to leverage Industry
4.0: Industry 4.0, or the fourth industrial revolution, involves the integration of digital
technologies into manufacturing processes.

Not utilizing IT may also result in inefficient processes and higher waste generation, which can
negatively affect the environment.



Slide 7: Up-to-Date Software and Hardware - Importance
Keeping software and hardware updated is crucial

e It provides enhanced security, protecting valuable data from threats

e |t ensures better compatibility with other systems, improving integration and
collaboration

e Updated software and hardware also give you access to the latest features, enhancing
functionality and efficiency

e The support for outdated systems can be limited, making troubleshooting issues difficult
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Updating software and hardware is crucial for various reasons, including security, performance,
compatibility, and efficiency.

To ensure that your software and hardware are updated regularly, follow best practices such as
planning, following manufacturer instructions, testing and troubleshooting after updates, and
maintaining a comprehensive list of all software and hardware within your environment.

By keeping your systems updated, you can minimize security risks, improve performance, and
maintain compatibility with the latest technologies, ultimately contributing to the success of your
business.



Slide 8: Up-to-Date Software and Hardware - Risks

The risks associated with outdated systems are significant
Security vulnerabilities, which could lead to data breaches
Compatibility issues, hindering the integration with newer systems
Missed opportunities to utilize new features and improve efficiency
Limited support, causing delays in resolving issues.

Slide 8 Speaker Notes

Outdated software can leave your system open to cyberattacks and malware infections,
compromising your data and putting your privacy at risk.

Data loss: Old systems are more prone to crash unexpectedly, which can result in the loss of
essential files and data

Legal and regulatory compliance risks: Using outdated technology can result in noncompliance
with relevant regulations, which can lead to fines and other penalties

Running outdated software and hardware may make implementing the latest security measures
challenging.



Slide 9: Up-to-Date Software and Hardware - Case Study 1

Let's look at a case study
“‘Company A” continued to use outdated systems, resulting in frequent production delays due to
compatibility issues and limited support.
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Paperchef, a parchment paper manufacturer, struggled with an outdated software system that
negatively impacted every department, from accounting to shipping.

The old software led to redundant work, challenging employee onboarding, and a lack of timely
data. The outdated system also affected sales, inventory, shipping, and tracking processes.

To address these issues, Paperchef collaborated with a software development company to audit
their existing software stack, document workflows, and interview stakeholders to determine the
best course of action.

The company developed a lightweight, custom ERP (Enterprise Resource Planning) system that
replaced Paperchef's outdated software, modernized its operations, and streamlined
department processes.

The transition from the 40-year-old system was challenging, but with the help of new software
and the Paperchef team, they managed to count and relabel every piece of inventory, relocate
items to the correct locations, transfer data to the new system, and resume order processing in
less than three days.

This case study highlights the importance of updating outdated software in manufacturing to
improve efficiency, streamline processes, and support business growth.



Slide 10: Up-to-Date Software and Hardware - Case Study 2
On the other hand, “Company B” always keeps its systems updated.

This practice has improved efficiency, minimal downtime, and enhanced security.

The contrast between Companies A and B makes it clear why staying current is essential.
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There are many examples of manufacturing companies that have adopted advanced software
solutions to improve their operations. These companies have experienced streamlined
processes, reduced costs, better data management, and increased efficiency.

Dixie Iron Works, which implemented a best-of-breed ERP solution and tripled its profits over
three years without increasing overhead.

Manufacturing software can benefit businesses by streamlining processes, reducing costs,
managing cash flow, delivering accurate data, and improving decision-making.

Popular manufacturing software solutions include ERP systems, manufacturing execution
systems (MES), and product lifecycle management (PLM) systems.



Slide 11: Up-to-Date Software and Hardware - Industry Standards
In an ever-evolving field like IT, industry standards are constantly changing.

It is essential to stay updated with these standards to maintain a competitive advantage and
ensure compliance.
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Industry standards in the software and hardware sectors are essential for ensuring compatibility,
interoperability, and quality across different systems, platforms, and devices. These standards
are established and maintained by various organizations including; the International
Organization for Standardization (ISO), the Institute of Electrical and Electronics Engineers
(IEEE), and the International Electrotechnical Commission (IEC).

Software Standards

Software standards enable interoperability between software applications. They consist of
specific data formats, document styles, and techniques agreed upon by software creators so
that their software can understand the files and data created by a different computer program.

Some common software engineering standards include ISO/IEC/IEEE 90003:2018, ISO/IEC
12207, ISO/IEC 15288, and ISO/IEC 15939

Hardware Standards

Hardware standards are technical standards instituted for compatibility and interoperability
between software, systems, platforms, and devices. Examples of hardware standards include
ACPI, AGP, AHCI, ATX, BIOS Boot Specification, EDID, HDMI, HyperTransport, and 12C

Software-defined networking (SDN) has led to standardizing the underlying hardware. This
standardization has resulted in a migration of value from hardware to software, with some IT
infrastructure providers restructuring their products and offerings.

Importance of Standards in Software and Hardware Industries

Adhering to industry standards in software and hardware development ensures that products
are compatible, interoperable, and of high quality. Standards help companies increase the
efficiency of their code development, achieve wider user acceptance, and facilitate the use of
the resulting applications.



Slide 12: ERP
Enterprise Resource Planning or ERP systems are the backbone of many manufacturing
businesses.

They help manage core business processes in real-time, bringing together many functions such
as finance, supply chain, operations, reporting, manufacturing, and human resource activities.

A centralized system for these tasks can significantly enhance efficiency and decision-making
capabilities.
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Enterprise Resource Planning (ERP) is the integrated management of main business
processes.

ERP systems are typically integrated applications that organizations can use to collect, store,
manage, and interpret data from various business activities. These systems can be local-based
or cloud-based and address all core enterprise functions, including finance, accounting,
maintenance, and human resources.

ERP systems help organizations automate and streamline business processes for optimal
performance by coordinating data flow between different business processes and creating a
single source of truth. The most common ERP modules include finance, manufacturing,
procurement, inventory management, warehouse management, and CRM (Customer
Relationship Management).

ERP Implementation

Implementing an ERP system can be a complex undertaking affecting many business parts. A
carefully designed implementation plan is critical for success. The ERP implementation process
typically includes discovery and planning, design, development, testing, deployment, and
support.

Some common challenges during ERP implementation include determining which processes
must be integrated, resistance to change, lack of flexibility, and costs.

In conclusion, ERP systems are essential for organizations to manage their business processes
efficiently and effectively. Implementing an ERP system allows businesses to streamline
operations, improve productivity, and make better-informed decisions based on accurate, real-
time data.



Slide 13: MRP
Material Requirements Planning or MRP software is a vital part of the production planning
process.

MRP can automate and optimize scheduling, ensuring that materials are ordered and delivered
at the right time to support production.

It can also account for lead times, allowing companies to plan their manufacturing schedule and
inventory levels better.
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Material Requirements Planning (MRP) is a supply planning system primarily used by product-
based manufacturers to efficiently manage inventory, schedule production, and deliver the right
product on time and at optimal cost.

MRP systems are subsets of supply chain management systems and are designed to manage
manufacturing processes by determining the raw materials, components, and subassemblies
needed, as well as when to assemble the finished goods based on demand and bill of materials
(BOM)

MRP systems work by using the bill of materials information (BOM), the inventory data, master
production schedule, to calculate the required materials and when those materials will be
needed during the manufacturing process.

MRP systems help businesses minimize manufacturing lead times, optimize inventory levels,
and maximize service levels to boost overall efficiency.

However, it is essential to note that MRP systems rely on data accuracy, have a high cost to
implement, and maintain a strict production schedule.



Slide 14: CRM
Customer Relationship Management, or CRM software, is a tool that manages a company's
interactions with current and potential customers.

It helps businesses build strong customer relationships by centralizing and analyzing customer
information.

Great relationships can lead to improved customer service, more effective marketing strategies,
and, ultimately increased sales.
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Customer Relationship Management (CRM) combines practices, strategies, and technologies
that companies use to manage and analyze customer interactions and data throughout the
customer lifecycle.

The primary goal of CRM is to improve customer service relationships, assist in customer
retention, and drive sales growth.

CRM systems compile customer data across different channels, or points of contact, between
the customer and the company, providing customer-facing staff members with detailed
information on customers' personal information, purchase history, buying preferences, and
concerns.

CRM is essential for businesses as it helps them better understand their customers, leading to
more aligned messaging and improved customer experiences.

CRM strategies can support key revenue functions within a business, providing valuable data to
sales, marketing, and finance departments to support their goals and objectives.

Some benefits of CRM include better customer retention, increased sales, and detailed
analytics.



Slide 15: Accounting Software
Accounting software is critical in managing a manufacturing company's financial transactions.

It can automate various tasks like invoicing, payroll, and financial reporting.

An efficient and reliable accounting system can ensure financial compliance, offer valuable
insights, and save time.
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When looking for accounting software for a manufacturing company, it is essential to consider
features that cater to the industry's unique needs. Since you are particularly interested in
analysis and reporting, here are some key features to look for:

Core accounting functions: The software should handle basic accounting tasks such as
recording transactions, tracking payments, and generating financial statements.

Inventory management: Manufacturing businesses must manage raw materials, work in
progress, and finished goods. The software should offer comprehensive inventory management
and accounting features.

Cost accounting: The software should provide cost accounting features to help you evaluate
product profitability and streamline production activities.

Financial reporting and analysis: The software should offer robust reporting and analysis tools
for gaining insights into your financial performance. This includes generating income
statements, balance sheets, cash flow statements, and other financial reports.

Budgeting and forecasting: The software should support budgeting and forecasting features to
help you plan for the future and make informed decisions.

Integration with other business tools: The software should integrate with other essential
business tools, such as ERP systems, CRM, and manufacturing execution systems, to ensure
seamless data flow and better decision-making.

Scalability: The software should be able to scale with your business as it grows, offering
features and functionality that meet your current and future needs.

Customization and flexibility: It should be customizable and flexible, to allow tailoring it to your
specific business needs and processes.

Customer support: The software provider should offer reliable customer support, user
community, or dedicated support team, to help you resolve any issues or questions that may
arise.

By considering these features, you can choose accounting software that meets the unique
needs of your manufacturing business and provides the analysis and reporting capabilities you
require.



Slide 16: Inventory Management Software
Inventory management software can make a big difference in managing a company's stocked
goods.

Accurately tracking inventory levels and providing real-time updates reduces the chances of
stockouts or overstocks, leading to improved customer service and reduced costs.

Effective inventory management is crucial in manufacturing, where the timely availability
of materials can impact the entire production process.
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When looking for inventory management software for manufacturers, consider the following
features to improve inventory control and forecasting:

Real-time inventory tracking: The software should provide real-time updates on stock levels and
movements across all locations.

Demand forecasting: The software should analyze historical sales data, the market trends, and
other factors to predict future product demand.

Inventory optimization: The software should help you maintain appropriate inventory levels to
meet customer demand while avoiding stockouts and overstocking.

Reorder points and automatic reordering: The software should calculate reorder points based
on demand forecasts, and when stock levels reach these points, automatically generate
purchase orders.

Barcode scanning and product identification: The software should support barcode scanning
and tagging for easy tracking and identification of products.

Order management: The software should streamline order processing, including order entry,
tracking, and fulfillment.

Reporting and analytics: The software should provide comprehensive reporting and analytics
tools to help you make decisions about inventory management.

Integration with other systems: The software should integrate with other systems, supply chain
management, ERP, and accounting software, to ensure seamless data flow and efficient
operations.

Multi-warehouse support: The software should support inventory management across multiple
warehouses and locations.

Manufacturing-specific features: The software should offer features tailored to the
manufacturing industry, such as tracking raw materials, work-in-progress items, and finished
products.

By selecting inventory management software with these features, you can improve inventory
control, forecasting, and overall efficiency in your manufacturing business.



Slide 17: Quality Control Software
Quiality control software helps ensure that products meet the set quality standards.

It can track defects, analyze their causes, and facilitate corrective actions.

Prompt corrective actions can lead to improved product quality, increased customer satisfaction,
and reduced waste and rework.
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When looking for quality control software for manufacturers, there are several features to
consider, especially if you are interested in corrective and preventive actions (CAPA). Some of
the key elements to look for include:

Document control: The software should enable efficient management of documents related to
guality control processes, ensuring that the latest versions are always available and accessible,

Audit management: The software should support planning, scheduling, and conducting audits,
as well as tracking and reporting audit findings.

Compliance management: The system should help manufacturers maintain compliance with
industry standards and regulatory requirements.

Corrective and preventive actions (CAPA): The software should facilitate the identification,
tracking, and resolution of quality issues, as well as the implementation of preventive measures
to avoid future problems.

Non-conformance management: The ability to track and manage non-conformances, deviations,
and other quality issues is essential for effective quality control.

Supplier quality management: The software should enable manufacturers to assess and monitor
the performance of their suppliers, ensuring that they meet quality and compliance
requirements.

Statistical process control: The system should support statistical methods to monitor and control
production processes, helping to maintain consistent product quality.

Integration capabilities: The quality control software should integrate with other software and
systems used by the manufacturer, such as enterprise resource planning (ERP) systems,
manufacturing execution systems (MES), and product lifecycle management (PLM) tools.



Slide 18: CAD/CAM Software
Computer-Aided Design and Computer-Aided Manufacturing, or CAD/CAM software, assist in
creating, modifying, and optimizing a design.

It can streamline the process from design to physical product, improving accuracy and efficiency
and reducing time to market.

In many modern manufacturing environments, CAD/CAM has become indispensable.
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When looking for CAD/CAM software for manufacturers, it is essential to consider features that
cater to your specific needs and enhance your design and manufacturing processes. Here are
some key features to look for in CAD/CAM software:

Integration with other tools: Seamless integration with other software applications, such as CAD,
CAE, and PLM, can streamline your workflow and improve collaboration between different
teams.

User-friendly interface: A modern and ergonomic user interface can enhance productivity by
making the software more straightforward and faster.

Associativity: Associativity between CAD and CAM ensures that any change made in the design
is automatically updated in the manufacturing process.

Simulation capabilities: The ability to simulate machining processes allows manufacturers to
visualize the process before it is carried out, helping to identify and correct potential problems
before they occur.

Customization and configuration: CAD/CAM software should offer customization options to
adapt the software to your specific needs and industry requirements.

Scalable component libraries: A comprehensive and scalable component library can save time
and improve design efficiency.

Real-time visualization: Real-time visualization of changes made in the design can help ensure
accuracy and precision in the final product.

Compatibility with existing systems: The software should be compatible with your existing
systems, such as hardware, operating systems, and other software applications.

Support and training: Adequate support and training resources can help users get the most out
of the software and ensure a smooth implementation process.

When evaluating CAD/CAM software, consider these features and how they align with your
specific needs and industry requirements. Additionally, take into account factors such as ease of
use, compatibility with your existing systems, and the specific features required for your
processes.



Slide 19: Common Software Types - Case Study
Let's consider Company C, which successfully integrates several types of software for seamless
operations.

Their ERP system allows for streamlined business processes, the MRP software helps with
efficient production planning, and the CRM tool ensures optimal customer interaction.

Their accounting software automates financial operations, while inventory management
software tracks and optimizes stock levels.
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ERP systems are typically integrated applications that organizations can use to collect, store,
manage, and interpret data from various business activities. These systems can be local-based
or cloud-based and address all core enterprise functions, including finance, accounting,
maintenance, and human resources.

MRP systems work by using the bill of materials information (BOM), the inventory data, master
production schedule, to calculate the required materials and when those materials will be
needed during the manufacturing process.

Customer Relationship Management (CRM) combines practices, strategies, and technologies
that companies use to manage and analyze customer interactions and data throughout the
customer lifecycle.

Accounting software handles basic accounting tasks such as recording transactions, tracking
payments, and generating financial statements, inventory management, cost accounting,
financial reporting and analysis, generating income statements, balance sheets, cash flow
statements, and other financial reports, as well as budgeting and forecasting.



Slide 20: Group Brainstorming & Discussion - Introduction
Now, let's put what we've learned into action.

| want you to work in groups and identify potential IT issues in a hypothetical manufacturing
facility.

Consider the software types we've discussed and the implications of outdated systems.
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Group brainstorming and discussion are essential techniques for generating ideas, solving
problems, and fostering collaboration within a team. They can effectively promote creativity,
encourage participation, and build stronger relationships among team members. However, it is
crucial to use the right approach and techniques to ensure the success of these sessions.

Advantages of Group Brainstorming and Discussion

Encourages creative thinking: Brainstorming allows participants to share and build on each
other's ideas, leading to unique and practical solutions,

Inclusivity: Group discussions allow all members to express their ideas and opinions, fostering a
sense of belonging and teamwork.

Collective power: Brainstorming sessions allow individual voices to merge with the group's
voice, resulting in consensus-identified ideas.

Student-centered activity: In educational settings, group discussions promote active learning
and deepen understanding of the subject matter.

Relaxed environment: Collaborative brainstorming and discussions can occur in a comfortable,
informal setting, promoting open communication.



