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Course Introduction / Overview:

In the modern engineering landscape, the accuracy, consistency, and traceability of data are not just best practices; they

are fundamental pillars of success and regulatory compliance. This course provides a comprehensive exploration of

Engineering Data Integrity and Version Control Systems, designed to equip professionals with the skills to manage

complex engineering data throughout its lifecycle. From initial design schematics to final production specifications,

maintaining data integrity is paramount to preventing costly errors, ensuring product quality, and accelerating innovation.

As discussed in foundational texts on configuration management, such as those building on the principles outlined by

experts like Brad Appleton, a systematic approach to versioning and change control is essential. This program, offered by

BIG BEN Training Center, moves beyond theoretical concepts to provide practical, hands-on strategies for implementing

robust data governance frameworks. Participants will delve into the core principles of data integrity, including the widely

recognized ALCOA+ framework, and master the application of powerful version control systems like Git. The curriculum is

structured to build a solid foundation, enabling attendees to design and implement effective data management protocols

that safeguard against data corruption, unauthorized changes, and versioning chaos, ensuring a single source of truth for

all engineering projects.

Target Audience / This training course is suitable for:

Engineering Managers and Team Leads.

Design and Development Engineers.

Systems Engineers and Architects.

Quality Assurance and Quality Control Professionals.

Regulatory Affairs Specialists.

Product Lifecycle Management (PLM) Administrators.

CAD/CAM Technicians and Specialists.

Research and Development (R&D) Personnel.

Technical Project Managers.

Documentation Control Specialists.

Target Sectors and Industries:

Aerospace and Defense.

Automotive Manufacturing and Supply Chain.

Medical Device and Pharmaceutical Manufacturing.



Industrial Automation and Robotics.

Consumer Electronics and Semiconductor Industries.

Energy, Oil, and Gas Sector.

Civil Engineering and Construction.

Telecommunications and Network Infrastructure.

Government Agencies and Public Sector Engineering Projects.

Software and Embedded Systems Development.

Target Organizations Departments:

Engineering and Design.

Research and Development (R&D).

Quality Assurance and Control (QA/QC).

Information Technology (IT) and Systems Administration.

Product Management and Development.

Manufacturing and Production.

Regulatory Compliance and Affairs.

Project Management Office (PMO).

Documentation and Records Management.

Course Offerings:

By the end of this course, the participants will have able to:

Implement robust version control strategies for engineering files and documents.

Apply the ALCOA+ principles to ensure data integrity in a regulated environment.

Establish and manage a systematic change control process for engineering projects.

Utilize Git for branching, merging, and managing collaborative engineering workflows.

Develop data validation and verification protocols to maintain data accuracy.

Create and maintain a comprehensive traceability matrix for project requirements.

Conduct configuration audits to ensure compliance with established baselines.

Integrate version control systems with existing engineering tools and platforms.

Design a data governance framework tailored to their organization's needs.

Mitigate risks associated with data corruption, loss, and unauthorized access.

Course Methodology:

The training methodology at BIG BEN Training Center is designed to be highly interactive, experiential, and directly

applicable to the participant's professional environment. We believe that mastering concepts like data integrity and

version control requires more than passive listening. Therefore, the course is structured around a blend of expert-led

instruction, practical hands-on labs, and collaborative problem-solving sessions. Participants will engage with real-world

case studies drawn from industries such as aerospace, medical devices, and automotive manufacturing to understand the



severe consequences of data integrity failures and the benefits of robust version control. The training sessions will involve

interactive workshops where attendees will practice using version control systems like Git in simulated engineering

project scenarios. Group discussions and peer-to-peer feedback are integral components, encouraging the exchange of

ideas and experiences. Our expert instructors facilitate a dynamic learning atmosphere, ensuring that theoretical

knowledge is immediately reinforced with practical application. This hands-on, problem-based learning approach ensures

that participants leave the course not just with knowledge, but with the confidence and skills to implement effective data

management strategies within their own organizations.

Course Agenda (Course Units):

Unit One: Foundations of Engineering Data Integrity

The Critical Role of Data Integrity in the Engineering Lifecycle.

Understanding the ALCOA+ Principles (Attributable, Legible, Contemporaneous, Original, Accurate).

Data Governance vs. Data Management in Engineering Contexts.

Common Causes of Data Integrity Failures and Their Impact.

Regulatory Frameworks and Standards (e.g., ISO 9001, 21 CFR Part 11).

Introduction to the Data Lifecycle Management Process.

Defining a Single Source of Truth (SSOT) for Engineering Data.

Unit Two: Introduction to Version Control Systems

The Evolution and Importance of Version Control.

Centralized vs. Distributed Version Control Systems (VCS).

Core Concepts: Repository, Commit, Checkout, and Working Directory.

Introduction to Subversion (SVN) as a Centralized System.

Introduction to Git as a Distributed System.

Setting Up a Local Repository and Performing Initial Commits.

Best Practices for Writing Clear and Informative Commit Messages.

Unit three: Mastering Git for Collaborative Engineering

The Power of Branching and Merging in Git.

Exploring Common Branching Strategies (e.g., GitFlow, GitHub Flow).

Resolving Merge Conflicts in Text and Binary Files.

Using Tags to Mark Releases and Important Milestones.

Working with Remote Repositories (Push, Pull, Fetch, Clone).

Collaborative Workflows using Pull Requests and Code Reviews.

Managing Large Binary Files in Git with Git LFS (Large File Storage).

Unit Four: Configuration and Change Management Processes

Fundamentals of Software and Hardware Configuration Management (SCM/HCM).

Establishing Configuration Baselines and Auditing.



The Engineering Change Request (ECR) and Change Order (ECO) Process.

The Role of a Change Control Board (CCB).

Developing and Implementing a Formal Change Management Plan.

Creating and Maintaining a Traceability Matrix.

Version Naming Conventions and Document Control Best Practices.

Unit Five: Advanced Topics and Practical Implementation

Integrating Version Control with PLM and CAD Systems.

Automated Data Validation and Verification Techniques.

Developing a Comprehensive Data Governance and Integrity Policy.

Disaster Recovery and Backup Strategies for Engineering Data.

Security Best Practices for Version Control Repositories.

Workshop: Designing a Data Integrity and VCS Strategy for a Sample Project.

Future Trends: AI and Automation in Data Integrity and Configuration Management.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training

hours for the course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

How might the principles of blockchain technology be adapted to create an immutable and fully decentralized version

control system for critical engineering data in the future?

What unique qualities does this course offer compared to

other courses?

This course distinguishes itself by focusing specifically on the unique and complex challenges of data integrity and version

control within an engineering context, rather than offering a generic IT-centric perspective. While many courses teach the

mechanics of a tool like Git, our program integrates these technical skills with the rigorous process and regulatory

demands of industries like aerospace, medical devices, and automotive manufacturing. We place a strong emphasis on the

foundational principles of data governance, such as the ALCOA+ framework, and directly link them to the practical

application of version control systems. The curriculum is designed to provide a holistic understanding, covering the entire

data lifecycle from creation and modification through to archival. Participants will not only learn how to execute

commands but will also master how to design and implement robust change control processes, conduct configuration

audits, and build traceability matrices. The inclusion of case studies and workshops focused on engineering-specific

problems—such as managing large CAD files, controlling hardware configurations, and ensuring regulatory



compliance—provides a level of depth and relevance that is unparalleled in standard software version control courses.


