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SUBJECT:	New National Occupational Framework (NOF) Apprenticeable Occupation: Database Architect

1. Purpose. To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new National Occupational Framework (NOF) to an apprenticeable occupation:  Database Architect

2. Action Requested. OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

Database Architect will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. Summary – The occupation Database Architect was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Kirk Jefferson and approved by the OA Acting Administrator on May 9, 2025.  

The National Office has approved a new National Occupational Framework (NOF), developed in partnership with the Urban Institute. This NOF has met industry standards and approval; it covers job titles and occupational pathways, related functions and performance criteria, as well as academic, workplace and personal competencies for job success.  While use of NOFs in developing standards utilizing the competency-based training approach is voluntary, no additional vetting of a Work Process Schedule (WPS) utilizing the NOF should be required where a program aligns to the occupational framework described in a NOF, beyond the basic requirements set forth in 29 CFR Part 29.  While on-the-job learning (OJL) is ordinarily outlined in the WPS, sponsors who utilize a NOF must develop the Related Instruction Outline, which should be included in the standards.  Within certain limits, the sponsors of NOF apprenticeship programs are permitted to customize the job functions or competencies contained in a NOF for Database Architect occupation.

However, OA encourages the use of all core competencies to be included in the approved WPS.  

b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning:
b) Be clearly identified and commonly recognized throughout an industry.
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 

4. New NOF Apprenticeable Occupation. The occupation Database Architect was submitted for an apprenticeability determination.

Database Architect
ONET-SOC Code: 15-1243.00
RAPIDS Code: 3083
Type of Training: Time-based, Hybrid, Competency-based
Term Length: Time-based 2000, Hybrid 2,000 – 4,000, Competency-based 1 year

[bookmark: _Hlk194067126]Database Architect perform the following duties: 
•	Monitors and applies security updates from vendors in a timely manner and supports regular security audits to identify vulnerabilities;
•	Understands database performance indicators and the hardware or logical resources necessary to maintain optimal computing performance; and
•	Works with internal and external teams (security, data governance, and product managers and developers) to gather information on and understand database requirements.

5. Inquiries. If you have any questions, please contact Douglass McPherson, Acting Director, Division of Standards and Quality at (202) 693-3783.

6. Attachments. 
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Work Process Schedule

		Database Architect



		ONET-SOC Code: 15-1243.00

RAPIDS Code: 3083 









Instructions for Use:

Competency-based programs: In the “performance level achieved” column of the work process schedule (see examples starting on the next page), assess apprentices’ performances on each competency with the scale below. No monitoring of hours is required for this approach. See “Guidelines for Competency-Based, Hybrid and Time-Based Apprenticeship Training Approaches,” US Department of Labor, Employment and Training Administration, Office of Apprenticeship, October 20, 2015, https://www.apprenticeship.gov/sites/default/files/bulletins/Cir2016-01.pdf.

4—Competent/proficient (able to perform all elements of the task successfully and independently)

3—Satisfactory performance (able to perform elements of the task with minimal assistance)

2—Completed the task with significant assistance

1—Unsuccessfully attempted the task

0—No exposure (note the reason—absence, skill isn’t covered, etc.)

Time-based programs: In the “hours” row, specify the number of hours apprentices will fulfill for each job function. No assessment of competencies is required for this approach.

Hybrid programs: In the “performance level achieved” column, assess apprentices’ performances on each competency using the 0–4 scale above. In the “hours” row, identify a range of hours apprentices should spend working on each major job function. 




		Job Function 1: Database design and development 



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. In collaboration with data owners and users, collects and analyzes system requirements to define database schema and other specifications

		Core 

		



		B. Plans for the development of databases and their infrastructure, taking into consideration flexibility and scalability of the database by understanding the current and future resources needed for processing, storage, and throughput 

		Core

		



		C. Documents databases’ architecture and conceptual design including high-level representations of the database structure, mapping out data schemas, identifying data types, and the relationships between entities

		Core 

		



		D. Plans for database integration with existing warehouse structure and other IT systems including plans for implementation, testing, deployment in the network, data management, and maintenance

		Core 

		



		E. Demonstrates familiarity with Database DevOps and implements best practices to stay current with future integrations and security updates

		

		







		Job Function 2: Database access and security 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Supports the creation of policies related to user roles and permissions (authentication, authorization, auditing, and accounting)

		Core 

		



		B. Grants and removes roles and permissions as employee functions change overtime and people change at the organization

		Core 

		



		C. Applies encryption techniques to protect sensitive data

		Core 

		



		D. Collaborates with legal and technology teams to ensure that regulatory and compliance requirements are met

		Core 

		



		E. Monitors and applies security updates from vendors in a timely manner and supports regular security audits to identify vulnerabilities

		Core 

		



		F. Develops protocols for responding to security events

		Core 

		



		G. Works with security teams on communicating and mitigating events using incident response plans based on the level of incident and the intent of the disruption or attack

		Optional 

		







		Job Function 3: Database performance optimization



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Uses tools to monitor database performance and identify potential issues

		Core 

		



		B. Improves query performance through optimization techniques by analyzing query plan output and tuning database query parameters

		Core 

		



		C. Creates and manages indexes and partitions to speed up data retrieval and recovery

		Core 

		



		D. Monitors, analyzes, and allocates system resources efficiently to improve performance

		Core 

		



		E. Forecasts and plans for current performance needs and future database growth, utilizing data repositories as needed 

		Core 

		



		F. Develops benchmarks and indicators for database performance

		Core 

		



		G. Understands database performance indicators and the hardware or logical resources necessary to maintain optimal computing performance

		Core 

		



		H. Understands application programming interface (API) calls and other integrations that impact the performance of the database

		Core 

		








		Job Function 4: Backup and recovery solutions implementation



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Develops and oversees implementation of effective backup procedures, retention and archival policies, and incident response plan

		Core 

		



		B. [bookmark: _Hlk190689454]Assists with the creation of disaster recovery plans to ensure data availability and business continuity

		Core 

		



		C. Sets up and manages data replication procedures for high availability and business continuity

		Core 

		



		D. Participates in tabletop sessions and/or disaster recovery simulations

		Core 

		



		E. Makes sure that data back-up policies are aligned with all applicable organization data retention and archival policies

		Optional 

		



		F. Regularly evaluates backup and recovery processes to ensure reliability and to meet the recovery time and point objectives

		Optional 

		







		Job Function 5: Communication and collaboration



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Works with internal and external teams (security, data governance, and product managers and developers) to gather information on and understand database requirements

		Core 

		



		B. Effectively communicates database design and architecture leveraging shared documentation and visual communication techniques (e.g., process flows, data maps) when needed

		Core 

		



		C. Collaborates to troubleshoot and resolve database-related issues

		Core 

		



		D. Reviews development teams’ implementation to ensure it adheres to best practices and performance standards for the database

		Core 

		



		E. Regularly communicates with internal and external database users to determine if the current system is meeting their needs

		Core 

		



		F. Provides resources and supports the training of development teams on database best practices

		Optional 

		



		G. Communicates industry standards and best practices with relevant stakeholders

		Optional 

		



		H. Demonstrates understanding of organizational strategy and the ability to effectively communicate with organizational leadership on how data strategy aligns with the organization’s priorities

		Optional 

		



		I. Works with data science teams to facilitate the development of machine learning models

		Optional 

		







		Job Function 6: New technologies



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Assists in the development of prototypes to test new database solutions

		Core 

		



		B. Works with vendors to understand new product capabilities

		Core 

		



		C. Plans and manages the implementation of new database technologies

		Core 

		



		D. Provides recommendations on database upgrades and enhancements to leadership

		Core 

		



		E. Evaluates new and relevant technologies and tools for potential adoption and manages installation or integration as needed

		Optional 

		



		F. Stays updated on the latest trends, best practices, and advancements in database technology

		Optional 

		








		Job Function 7: Data management strategies



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Implements policies and procedures for data governance and management

		Core 

		



		B. Ensures high data quality through validation, enhancements and cleaning processes leveraging ELT (extract, load, and transform) tools when necessary

		Core 

		



		C. Maintains data dictionary, data catalogue, and data governance of the underlying data models

		Core 

		



		D. Plans and executes data migration projects efficiently and accurately

		Core 

		



		E. Assesses organizational processes and procedures with a focus on change management approvals and downstream impacts of changes

		

		







		Job Function 8: Professional skills and project management



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Demonstrates professional communication etiquette when interacting with colleagues, including responding in a timely manner

		Core 

		



		B. Understands basics of project management and effectively manages time on assigned tasks, and monitors and tracks deadlines

		Core 

		



		C. Demonstrates familiarity with organizational policies and processes including confidentiality

		Core 

		



		D. Shows a willingness to learn and adapt to changes in work, priorities, deadlines, and team environment 

		Core 

		



		E. Complies with and demonstrates understanding of company policies about inclusivity and equity

		Core 

		



		F. Identifies challenges and develops solutions for addressing them independently, and with assistance from supervisors, as needed

		Core 

		



		G. Works fairly, honestly, and with integrity

		Core 

		



		H. Leverages principles of effective communication to collaborate and come to mutually beneficial solutions

		Core 

		



		I. Understands principles of user-centered design and their application in developing solutions

		Core 

		





Related Technical Instruction 
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		ONET-SOC Code: 15-1243.00

RAPIDS Code: 3083









Instructions for Use: 

Registered apprenticeships must include at least 144 hours of related technical instruction (RTI). Courses offered by accredited colleges and universities may be assigned a credit hour determination rather than a contact hour determination. In general, an academic credit unit is the equivalent of 15 clock hours of instruction. 

Development and Use of This RTI Outline: Employers and academic institutions may approach RTI in markedly different ways. Our goal was not to identify the single best way to provide RTI or to identify a single provider whose content we deemed to be superior. Instead, our goal was to survey numerous education providers, including employers, institutions of higher education, high schools, private continuing education providers, labor organizations, professional associations and, in some cases, municipalities that provide worker training, to identify topics or courses common among those providers that align with the job functions included in this work process schedule. Those common topics or courses are reflected in the RTI outline provided below, which may be useful in developing your RTI program or communicating your needs to an educational partner.

		Licensure or certification requirements: Not applicable



		Degree requirements for licensure or certification, if applicable: Not applicable



		Accreditation requirements of instructional provider for licensure or certification, if applicable: Not applicable



		Anticipated changes in licensure or certification requirements, if known: None known



		Examples of state licensure or certification requirements: Although there are currently no state licensure or certification requirements for database architects, most employers rely on industry-specific certifications as evidence of an individual’s expertise in database management. Certifications deemed relevant for database architects include:

· Amazon Web Services (AWS) Certified Data Analytics Specialty

· Certified Data Management Professional

· Microsoft Certified: Azure Data Engineer

· Google Professional Data Engineer

· Oracle Database Administrator Certification

· SAS Certified Data Integration Developer

· Cloudera Data Engineer





 

		Examples of RTI providers for this occupation 



		Professional associations and labor organizations: The Association for Computing Machinery (ACM) offers a variety of educational resources related to database architecture for students and professionals, including online books, courses, and training videos (https://www.acm.org/education/about-education). Access to these resources is made available to paid ACM members.

Military: There are several apprenticeship programs under the United Services Military Apprenticeship Program (USMAP) that provide training related to the Database Architect occupation. These include Network Operations Specialist, System Administrator, System Security Analyst, and others.

Federal: Not applicable

States/municipalities: Not applicable

Colleges and universities: Many accredited colleges and universities offer coursework and educational programming leading to relevant degrees and certifications for database architects.

No-cost online providers: Platforms such as EdX and Coursera provide no-cost learning opportunities that link colleges and universities to students through online learning.

Continuing education or specialty education providers: There are many providers in computer systems and technologies that offer education, training programs, and certification programs for individuals interested in particular software, systems, or services.







		Prerequisite knowledge, skills or experience typically required by RTI providers for this occupation 



		Individuals are generally expected to have basic experience working in the information technology field prior to enrolling in coursework related to database architecture. 








		Employee Onboarding



		Hours: 1–3



		Sample learning objectives

· Explain the mission of the employer’s organization.

· Explain the organizational structure of the employer’s organization.

· Explain the chain-of-command in the employer’s organization, as well as the steps an employee should take to report concerns about practices or behaviors in the workplace or to share ideas about how to improve processes or efficiencies.

· Explain the employer’s policies for workplace conduct and ethics.

· Explain the employer’s policies regarding medical leave and vacation.

· Explain the requirements of the apprenticeship program and the role of the apprentice in the organization’s business activities. 

· Demonstrate effective use of techniques to manage time, including prioritizing among outstanding tasks or deliverables, and communicating to others about the likely timeline for your response or product delivery.







		Communication in the Work Environment



		Hours: 30–45



		Sample learning objectives

· Demonstrate the ability to properly use electronic communication technologies, such as email, text messaging, chat messaging, and client services software.

· Demonstrate the ability to properly format an email, a memorandum, and a business letter, and to compose correspondence using proper sentence structure, grammar, punctuation, spelling, and word choices.

· Explain and access resources to enable communication with those who do not speak English, who have hearing or speech limitations, or who have intellectual disabilities or age-related cognitive deficiencies.

· Demonstrate the ability to engage in active listening and to summarize information provided by another person orally and in writing.

· Explain the importance of teamwork and describe strategies that effective teams use to engage all members of the team and exploit each members’ unique talents and expertise.

· Demonstrate the ability to use problem-solving strategies when disagreements arise among team members. Explain the importance of having civil disagreements and demonstrate the ability to listen and understand to a position different from your own and explain why that position may have merit.

· Discuss appropriate strategies for assisting others in the workplace who appear to be struggling, who demonstrate anxiety or anger, who are showing signs of stress or anxiety, or who may pose a threat to others. 

· Explain the importance of responding promptly to calls, emails or messages, even if it will take additional time to resolve an individual’s concern or provide the requested information or service.

· Demonstrate proper etiquette when initiating, receiving, or responding to phone calls, voicemail, emails or text messages.

· Demonstrate the ability to leave a clear and concise voicemail that communicates the date, time, and purpose for your call and the information or service you are requesting of the recipient.







		Mathematics for Business



		Hours: 30–45



		Sample learning objectives

Compare, order, and convert percentages, fractions, mixed numbers, and decimals.

Graph and solve one- and two- variable linear equations and quadratic functions. 

Compute slopes, midpoints, and distances using formulas.

Calculate probabilities, mean, median, mode, range, and standard deviation.

Compute depreciation and report it on a balance sheet.

Compare accounting terms related to interest, credit, and purchases.

Solve problems involving interest, markups, markdowns, annual rates, and other financial equations.

Calculate types of costs, ratios, stocks, and bonds.

Demonstrate the ability to calculate gross pay, net pay, taxes, and exchange rates. 

Explain the purpose and use of linear functions.

Demonstrate the ability to use polynomial functions.

Properly use exponents and perform computations using numbers in exponential form.

Demonstrate the ability to graph mathematical equations and functions.








		Introduction to Business



		Hours: 30–45



		Sample learning objectives

Describe the purpose and function of businesses and the various legal structures in which businesses operate.

Discuss the differences between privately held and publicly traded businesses.

Explain the various types of management structures used to organize and run businesses of various sizes and configurations.

Discuss the basic principles of economics, including supply and demand, wealth accumulation and distribution, and wealth management.

Discuss the ways in which business owners and leaders take and manage risk, and how risk impacts wealth accumulation and management.

Explain the principles of entrepreneurship and describe the types of personalities that tend to do well in environments that support entrepreneurship.

Explain how businesses develop products, establish prices, and market goods and services.

Explain the role of human resource professionals in the business environment.

Describe the various methods by which goods are distributed as well as the cost impact of moving goods.

Explain the role of community banks versus corporate banks and discuss the role of the Federal Reserve in banking, finance, and macroeconomics.

Discuss the purpose of credit and the elements of a credit rating or evaluation.

Explain the purpose of investment and the types of strategies used by investors to create wealth.

Explain the purpose and function of securities markets and the role of securities in building and maintaining wealth. 

Discuss the importance of ethical business practices and critique the business ethics plans of a variety of nonprofit and corporate entities.








		Business Analysis for Database Architects



		Hours: 30–45



		Sample learning objectives

· Demonstrate the ability to identify business needs and goals as they relate to collection, storage, management, and visualization of data. 

· Demonstrate the ability to use interviews and documents to identify the business need for a database.

· Demonstrate the ability to identify key performance indicators critical to designing efficient databases.

· Compare and contrast various data models based on data quality, redundancy, and normalization needs.

· Explain the purpose of data warehousing and data lakes to store large volume to historical and transactional data.

· Demonstrate the ability to identify and correct data inconsistencies or errors.

· Demonstrate the ability to optimize database queries and access speeds to facilitate real-time analytics and reporting.

· Explain the importance of data visualization and the various tools available to optimize data visualizations. 

· Explain the importance of working collaboratively with business analysts to understand the business needs related to data collection, storage and analysis. 





 

		Data Ecosystems



		Hours: 20



		Sample learning objectives

· Define a data ecosystem and explain its importance to business planning and decisionmaking.

· Explain the various options available for data enterprise infrastructure as well as the applications available to collect, store, aggregate, and analyze data.

· Explain the principles of data governance within an organization and discuss various options for safeguarding data.








		AWS Data Architecture (Optional; online training opportunities and curricula offered by AWS as well as Coursera and Udemy)



		Hours: 45–60



		Sample learning objectives

· Explain and demonstrate the ability to set-up data pipelines using AWS tools, such as Kinesis and S3.

· Explain the features and applications of data warehouses, data lakes, and modern data architecture.

· Explain the purpose of data lakes as well as the AWS tools and services used to build data lakes.

· Secure a data lake with appropriate permission. 

· Describe the key security concerns that database architects must consider as well as the S3 security features used to secure AWS databases.

· Explain the importance of lifecycle policies, replication, and versioning.

· Demonstrate the ability to integrate and scale data pipelines using AWS Lambda and Glue.

· Analyze real-time data streams with Kinesis Analytics and OpenSearch.

· Create and customize dashboards using Amazon QuickSight.

· Configure CloudTrail and VPC endpoints.

· Integrate AWS services to build secure and scalable cloud infrastructure.







		Programming in JavaScript



		Hours: 35–40



		Sample learning objectives

Explain why JavaScript is the most popular language to learn and use.

Explain how JavaScript is used to make websites and mobile applications more interactive.

Explain how JavaScript is used for game development, animations, dropdown menus, and color-changing buttons.

Explain the purpose of Code Editor, Selection Control Structures, and Loops.

Describe core programming structures.

Demonstrate the ability to use proper syntax in JavaScript and jQuery.

Explain the purpose of and demonstrate the ability to use a jQuery library/plug-in to create new objects and populate them with data.

Demonstrate the ability to validate and manipulate data with JavaScript.








		Programming in Python



		Hours: 35–40



		Sample learning objectives

Describe the basics of Python programming language and use variables to store, retrieve, and calculate data.

Demonstrate the ability to create functions and loops to program in Python.

Explain the fundamentals of Python syntax and semantics.

Explain the data structures used in Python and create programs that can read and write data from files.

Store data as key/value pairs using Python dictionaries.

Perform sorting and looping using tuples.

Demonstrate the ability to use Python to retrieve, extract, and work with data.

Explain the basics of Object-Oriented Python and how data are stored across multiple tables in a database. 

Explain how Python interfaces with other data sources to create visualizations.

Explain the use of Python in developing AI applications.







		Database Structure and Function Using Microsoft Azure (Optional)



		Hours: 45–60



		Sample learning objectives

· Describe the purpose of Azure database services.

· Explain options available for levels of control for databases.

· Explain the purpose and function of relational database technologies.

· Describe the managed database services available through Azure, such as Azure SQL Database.

· Differentiate between IaaS and PaaS database infrastructure and the advantages and disadvantages of each. 

· Explain the differences between Azure Managed Instance for Apache Cassandra and Azure Cosmos DB for Apache Cassandra.

· Discuss the tools available to graphically display data managed using Microsoft Azure.








		Data Visualization in Tableau



		Hours: 20–35 hours



		Sample learning objectives

Explain the importance of data visualizations to inform business strategy and decisionmaking.

Explain the types of data visualizations made possible by Tableau.

Demonstrate the ability to combine data from multiple tables to generate data visualizations.

Build interactive tables by connecting, preparing, and customizing data in Tableau.

Create data visualizations to communicate the results of data analysis for a variety of users. 

Demonstrate the ability to use Tableau to prepare and analyze data.

Create interactive dashboards using Tableau

Demonstrate the ability to effectively use data storytelling to communicate with stakeholders and help them interpret data. 







		Business Analytics for Database Architects



		Hours: 35–45



		Sample learning objectives

Demonstrate the ability to use statistics to identify and explain data patterns and trends.

Demonstrate the ability to use data mining techniques to extract useful information from large databases.

Demonstrate the ability to use predictive modeling techniques to forecast future business outcomes based on historical data.

Demonstrate the ability to incorporate machine learning algorithms to automate data analysis tasks. 







		Oracle Database Management (optional)



		Hours: 20–35



		Sample learning objectives

Explain the history of Oracle and the popular uses of Oracle database management and warehousing systems to manage and store data.

Demonstrate the ability to use structured query language (SQL) to query an Oracle database.

Explain how data replication, backup, and server clustering is accomplished in Oracle. 

Differentiate between Oracle databases that run on a single serve and those that operate on massive distributed systems. 

Discuss the security features and protocols used to secure data maintained in Oracle databases. 

Explain the differences between and best uses for the different types of Oracle Databases currently available.

Discuss the purpose and function of Oracle Fusion Cloud Application Suite.

Describe Oracle products used in business management, such as PeopleSoft, Oracle E-Business Suite, Oracle Business Intelligence, and Oracle Enterprise Management. 







		Relevant military experience 



		35T—Military Intelligence (MI) Systems Maintainer/Integrator







		Occupational insights



		82.7 percent of database architects are men, while 17.3 percent are women.

53.5 percent of database architects are white, 24.7 percent are Asian, 8.8 percent are Hispanic/Latinx, and 7.3 percent are Black or African American.







		

		

		







		

		II

		DATABASE ARCHITECT







		DATABASE ARCHITECT

		III

		








