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National IT Apprenticeship System (NITAS)

Database Services Concentration
Program Guide

Introduction to the NITAS Database Services Concentration

By

Alice Rowland

Executive Summary

The National Information Technology Apprenticeship System (NITAS) is a 21st Century apprenticeship system that reflects the state of the art in apprenticeship. The system was created jointly by the U.S. Department of Labor (DOL) and the Computing Technology Industry Association (CompTIA) to provide American corporations and American workers with the benefits of high productivity and economic value through voluntary participation in a nationally recognized and industry-validated system of apprenticeship.  A major objective of the NITAS program is to ensure that the U.S.  IT workforce possesses the required skills and offers the necessary value to be competitive in a global economy. 

NITAS contains seven apprenticeship programs.  These programs are designed to ensure that the U.S.  IT workforce maintains global competitive advantage across the full range of wage-proficiency price points in the labor market.  

Database Services is a vital work area for many IT workers. This program guide describes the content, operational principles and benefits of the NITAS “Database Services” (DS) apprenticeship concentration.  The guide also provides an overview of the National Information Technology Apprenticeship System (NITAS). 

IT workers and employer organizations can participate in NITAS by registering at the NITAS website – http://NITAS.US.  The website provides the complete registration process and a comprehensive on-line tutorial on using the powerful tracking and reporting tools contained within NITAS.

Apprenticeship as a Training Methodology and a Business Performance Improvement Driver

Apprenticeship is a proven training strategy that involves both On-the-Job Learning (OJL) and Instructor Led Training (ILT) provided by classroom instruction or Computer Based Training (CBT). The uniqueness of apprenticeship as a training methodology lies in the coordinated and combined use of structured OJL and related ILT.  Individuals master the practical aspects of work by performing work tasks under the guidance of a more experienced or journeyworker coach.  Theoretical aspects of work are mastered during the related ILT.  This arrangement ensures the individual's employability and guarantees competent workers for an employer by providing for the learning of a complete range of relevant skills and knowledge during training.

The synergy resulting from the combination of ILT and highly contextualized OJL delivered through the apprentice-coach interactions and other methods shorten the time required to bring a worker up to predictable productivity.  In the traditional model of IT training, classroom education is followed by on-the-job experience whereby an individual first spends a substantial amount of time in general schooling with little or no hands-on experience prior to employment.  Under the traditional model, the worker’s credentials are based solely upon the fulfillment of the classroom training, which can be very general and non-specific to the work at hand, requiring workers to extrapolate general principles to specific work activities.  Quite often workers find these kinds of extrapolations difficult, which reduce the value and relevancy of their training and make the credential an incomplete indicator of competency. 

The apprenticeship approach overcomes such training deficiencies.  Under apprenticeship ILT, highly contextualized OJL, competency validation, certification and performance measurement are combined elements in a worker’s credentialing process.  The result is a better-trained worker who becomes fully productive in a shorter time.  This concept is illustrated graphically in Figure 1.

[image: image2.wmf]Conceptual Model for Expertise Development 

Apprentice vs. Traditional

Time (years)

2

3

1

Education

Experience

Education with Experience

Expertise

(Education + Experience)

Traditional Model

Education followed by

Business Experience

Apprentice Model 

Education with  

Business Experience

Synergy

Conceptual Model for Expertise Development 

Apprentice vs. Traditional

Time (years)

2

3

1

2

3

1

Education

Experience

Education with Experience

Expertise

(Education + Experience)

Traditional Model

Education followed by

Business Experience

Apprentice Model 

Education with  

Business Experience

Synergy


Figure 1
Apprenticeship is changing the workforce educational paradigm in America.  To be competitive in a 21st century global economy, workers’ credentialing must include demonstrated competency on the job.  Classroom instruction remains an important part of a worker’s training, but performance on the job remains the target measure of competency.

Apprenticeship in IT

Apprenticeship has long been established as an effective methodology for training and developing employees in the “construction trades” such as plumbing, electrical, sheet metal, etc.  Recently the apprenticeship concept has been introduced to the IT industry.  Through two consecutive grants from the DOL, CompTIA performed the research and development necessary to create a 21st century apprenticeship system that ultimately became NITAS.

According to the June 2003 Report to Congress titled “Education and Training for the Information Workforce” employers seek workers who possess a specific combination of technical skills and experience, often coupled with a college degree, personal skills, and business or industry knowledge.  Therefore, the IT professional needs to be a well-rounded employee with technical knowledge and skills along with business and communication skills.  The National IT Apprenticeship System (NITAS) is a ready-made apprenticeship system to help produce well-rounded, highly productive workers in the shortest possible period of time.

In addition to being a training strategy, apprenticeship is a value creation strategy for employers.  Apprenticeship operates on a pay for performance basis. Employers can hire workers that are partially trained and pay those workers commensurately.  Then, using the apprenticeship principles and the NITAS tools, the workers become productive quickly allowing the employer to secure high value throughout the apprenticeship period.

National Information Technology Apprenticeship System (NITAS):

The NITAS System is a nationwide IT workforce development program for the   U. S. Information Technology Industry.  The NITAS program provides U.S. IT employers with the ability to secure competitive advantage through increasing the productivity of its IT workforce in the shortest possible period of time.  The program provides employers with the tools and infrastructure to ensure that: 

· New workers entering the organization become productive quickly with minimal start-up time and with minimal rework during the training period

· Existing workers learn new jobs, roles and skills as quickly as possible

· Existing workers adapt to new roles more quickly and leverage those opportunities to secure competitive advantage for the organization 

· IT workers understand and appreciate the business dimension of their work and are able to effectively integrate IT as a strategic business driver

· U.S. IT employers control their IT costs by operating under a “pay for performance” wage structure which is a signature component of apprenticeship

· U.S. IT workers are competitive at all wage-proficiency points in the IT labor market
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Figure 2A

Figure 2A shows the key roles under NITAS and Figure 2B illustrates the NITAS infrastructure.

Under NITAS, IT employers register their organizations (http://.NITAS.US) and conduct their programs by following the NITAS/DOL practices and disciplines that are built into the system.  The employers register using CompTIA’s web-enabled, on-line infrastructure.  The employers then use the infrastructure to ensure that the training delivered to employees contains the ILT, OJL, skill validation and performance measurement components required by the system.  During the training period employers use the NITAS reporting capability to review the progress made by their workers in achieving the targeted competencies and worker productivity as well as achievements in improving business performance. NITAS provides the standards, the tracking tools and the infrastructure to facilitate and monitor this process for employers.
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Figure 2B

An IT worker can directly participate in NITAS by registering in the program (http://NITAS.US) as an IT apprentice once his/her employer becomes a registered NITAS sponsor.   Once the worker becomes registered, NITAS enables the worker to compile and maintain a formal record of the worker’s learning and competency attainment including ILT and OJL completed, skills validated, IT certifications achieved and apprenticeship concentrations completed. This record or “transcript” will follow the worker throughout his/her career and can be made available to employers to demonstrate skill and competency attainment.  NITAS also provides OJL and ILT information and competency tracking resources to assist them in developing their IT careers.

The NITAS Framework

IT employers and workers can participate in four distinct but connected NITAS programs.  These programs are illustrated graphically in Figure 3.  Two of these programs, IT Generalist and IT Specializations, are apprenticeships targeted for new workers entering the industry or existing workers who need to become skilled in new areas of IT.  The two remaining programs are post apprenticeship programs designed to raise the skill levels of existing IT journey workers.

The IT Generalist apprenticeship is suited for entry-level IT workers who require competency across a breadth of IT concentrations.  The IT Specializations apprenticeship is suited for either entry level or incumbent workers requiring depth in specific IT concentrations. The specializations concentration is very well suited to existing workers who need to become competent in new areas of IT. Database Services is one such concentration within the Specialist apprenticeship program.  Generally, we assume that a worker entering the DS concentration has previous experience and technical training in IT, e.g. general knowledge of operating systems, desktop operations, and platforms or infrastructure.  This knowledge may be gained through the IT Generalist program or through entry level work experience.
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The IT Specializations apprenticeship contains a “lattice” of IT occupational categories and specializations that enable the IT worker to take on progressively advanced knowledge and skills and to become credentialed in a variety of IT skill areas (i.e. concentrations) depending upon the needs of the worker’s employer as well the worker’s own career aspirations.  The criteria required for the worker to receive a NITAS credential at each level include:

· Completion of a specified amount of ILT or CBT

· Completion of a specified amount of experience and participation in OJL activities which includes a coaching component from an experienced journeyworker

· Demonstration of a specific number of skills/competencies relevant to the IT concentration

· Attainment of relevant industry certifications

A unique aspect of NITAS is the linkage to national skill standards and job qualifications that are benchmarked across the IT industry and with the U.S. DOL. As the primary IT certification provider organization in the industry, CompTIA (the association that administers NITAS) uses its industry-wide committee structure to obtain input from industry, the government and other associations to create, maintain and update these skill standards.

Development and maintenance of the NITAS concentrations is an ongoing activity.  Thus far, NITAS has codified the IT Generalist as well as the most common IT functional areas.  The NITAS apprenticeships distill the essential core skills required for workers to be successful on their jobs.  Workers who participate in the NITAS program receive training in and demonstrate mastery of the core skills in the IT Generalist apprenticeship or in any specialized skills concentrations that are required by their employers.  This approach provides standardization across the IT labor market while at the same time allowing companies the flexibility to tailor their training to meet their own special requirements.

NITAS has created the skill standards, training standards and job qualifications for key IT specializations.  These technical and managerial concentrations include: Help Desk, Network Infrastructure and Devices, Database Services, Application Development, Information Assurance and Security.  The reader can remain aware of new NITAS offerings by visiting the NITAS website (www.NITAS.US).

As the participating worker obtains experience, skills, knowledge and credentials in one or more of these specialized concentration areas, the worker’s achievements are captured in a career transcript, which is accessible through the NITAS web-enabled database.
The CompTIA NITAS Program Requirements for Database Services

To participate in the NITAS apprenticeship concentration for Database Services, a U.S. IT worker must: 1) be employed by a participating NITAS apprenticeship sponsor organization and 2) register in NITAS and declare Database Services as a concentration. Note: multiple concentrations are allowed.

The NITAS DS apprenticeship concentration contains three levels of proficiency ---Level 1 through 3. Successful completion of level 1 indicates that a worker is competent at an entry level and has knowledge of basic database services and design concepts, has preparation to perform related tasks. 

Completion of level 2 signifies that the IT worker is at a full working level and is competent to perform tasks of greater complexity and with slightly reduced levels of direct supervision.  Completion of level 2 also indicates that the worker has mastery of basic communications and other soft skills required in an IT environment.

Completion of level 3 signifies that the worker is a journey worker and is competent to handle complex senior technician tasks.  The proficiency levels 1-3 reflect cumulative learning and experience with increasing degrees of demonstrated knowledge, skill and overall competency based upon Bloom’s taxonomy of learning. T he levels reflect increasing degrees of proficiency in a specialization.  The levels might be considered similar to military grades for example the Navy’s petty office skill rating system (3rd class through 1st class) in a particular specialization.  The Navy uses a descending numbering scheme; NITAS uses an ascending numbering scheme.

As with any NITAS apprenticeship concentration, the NITAS DS apprenticeship concentration requires the worker to receive classroom instruction (or equivalent e-learning) and structured on-the-job-learning (OJL). Classroom instruction can be delivered either inside or outside of work and may be funded by either the employer or the employee.

As the primary IT certification provider in the industry, CompTIA uses its industry-wide committee structure as well as other known industry standards to develop and validate competencies in the NITAS program. A unique aspect of the NITAS DS apprenticeship is its link to the industry skill standards and job qualifications that are benchmarked across the IT industry and with the U.S. Department of Labor. The NITAS team used industry developed and validated skills standards as well as CompTIA’s Tech Career Compass™ skill standards as key sources of input for developing target competencies for this specialization. The required hours of classroom instruction are based upon DOL’s recommendations for a minimum of 144 contact hours of classroom instruction for an occupation. 

By following this development approach NITAS created the skill standards, training standards and job qualifications (Qual Cards) for networking professionals, Levels 1-3. These levels are summarized in Table 1 below.

Table 1

	Level
	Required Hrs of Classroom Instruction
	Required Hrs of Experience with OJL
	Required Exams
	Required Qualification and Skill Validations
	Required Certifications



	Level 1-Entry
	 144hrs
	720 in Database Services
	All required course

exams
	16 items
	

	Level 2-Full Working
	144 hrs
	1456 hrs in Database Services
	All required course exams
	42 items
	Oracle Certified Professional for 9i 
Or

Sybase ASE SQL Developer Associate



	Level 3-Journey worker
	144 hrs
	1512 hrs in Database Services
	All required course exams
	34 items
	MCDBA on Microsoft SQL Server 2000
or
Oracle Certified Professional for 10g

Or
Sybase ASE SQL Developer professional




All classroom hours in Table 1 above refer to total contact hours in a classroom or        e-learning environment. Credit for previous experience and training can be awarded by the sponsor organization.
In order to complete any level the worker must receive work experience (2,000 hours) in related functions of database. The worker’s experience on the job must include some level of sponsor-provided structured on-the-job learning (OJL) administered through an experienced worker coach.  In addition, the worker must demonstrate competency and validation for the associated skills.  Also, as a minimum, the worker must receive (or show proof of receiving) related classroom instruction or CBT.

The required classroom instruction or CBT can be delivered either inside or outside of work and may be funded by either the employer or the employee.  Industry certifications are also required for completion credit.

It is recommended that the total hours of required classroom instruction include a mix of technical topics as well as general personal effectiveness.

For assistance with database curriculum development it is suggested that the reader visit CompTIA’s Tech Career Compass™ at http\\tcc.comptia.org on the Internet.

The contact hours earned in any of the above courses or workshops can be applied toward meeting the classroom requirements identified in table 1 above given the approval of the NITAS sponsor organization.    

Contact hours received in personal effectiveness and networking topics taken in the IT Generalist concentration (or similar training) can be applied to the criteria for the DS concentration.  

Hours of previous database work experience can be applied toward the NITAS Database Services OJL requirement. This experience must be documented and submitted to, reviewed and approved by the NITAS Sponsor. In addition, the NITAS Sponsor can award credit for contact hours of classroom instruction received by the worker prior to admission into the NITAS program. The worker must provide documented evidence of receipt of this instruction to the sponsor. 

Apprenticeship Credentials and Performance Expectations On-The-Job

Upon completion of the criteria for completion of any of the levels in NITAS Database Services concentration, the participant (apprentice) will be awarded a “NITAS Certification titled – Database Services Level 1, Level 2, or Level 3” as appropriate.  These credential levels are designed to correlate with performance capabilities on the job. The expected capabilities are described in the table below.

Proficiency in Database Services tends to correspond with the worker’s ability to perform tasks increasing in complexity. It should be noted that performance requirements and expectations might vary greatly from company to company. 

Required Roles in NITAS

Under NITAS, IT employers (sponsors) register their organizations and their IT workers on line (http://.NITAS.US).  Workers can be either entry-level employees or seasoned individuals who are seeking to learn a new IT skill.  Following registration, the employees (apprentices) begin the apprenticeship period. During the apprenticeship period workers receive classroom instruction and structured on-the-job learning while they continue executing their normal work responsibilities.  The workers rapidly raise their productivity by demonstrating and practicing their learning under the guidance of a coach and in collaboration with their peers.  The NITAS tracking and reporting database enables the workers to record and measure their achievement and the employer to drive workforce productivity gains and to meet cost targets.     

The NITAS web enabled database also contains a career transcript for each worker, a checklist of industry benchmarked competencies called (Qual Cards) for each chosen concentration and the training criteria required for becoming credentialed.  The reader should review the appendix for a description of the NITAS competency hierarchy that shows the relationship between competencies and qual cards.

In addition to qual card sign-offs, criteria includes hours of experience, hours of on-the-job learning, hours of classroom instruction (ILT or CBT), certifications and degrees---all of which are tracked in the web-enabled system.  The NITAS report writer provides metrics on key performance indicators that enable the employer to track the worker’s progress and to drive value from the apprenticeship system.

To ensure a level of quality control and compliance to nationally recognized training standards provided by the U.S. Department of Labor, NITAS requires that each sponsor work with a registered NITAS consultant to implement the apprenticeship.  The consultant is a process expert and can be either a trained person internal to the sponsor company or an external provider. The consultant may or may not also provide training and/or coaching services to the sponsor company.  To become qualified each consultant must go through two days of training available through CompTIA and demonstrate competency in the field. 

The NITAS web-enabled system also facilitates the selection, scheduling and tracking of delivered classroom instruction or (CBT) that supports the apprenticeship process. Content provider organizations can map their course content to competencies within NITAS concentrations and pre-load this mapping into the system allowing easier course selection and administration of the apprenticeship within a sponsor organization.

Summary of Roles in the NITAS System

NITAS Apprentice--An individual employed by a NITAS sponsor organization and who is registered with NITAS for a specific apprenticeship track.

A NITAS Apprentice will receive:

· On-the-job learning under the guidance of experienced and qualified personnel 

· Occupation-specific education/technical instruction 

· Training and Certifications that meet industry-endorsed IT Skill Standards 

· A web-based system that will record and track your experience, knowledge and skill sets in IT career concentrations 

NITAS Sponsor - An employer organization that has registered with NITAS for implementation of apprenticeship within the organization.  An organization registers by completing an online registration form and paying an annual fee based upon size of the organization and number of apprentices in the system.  By registering with NITAS, the organization may also simultaneously register with the DOL, which is the official Apprenticeship Quality Compliance body for apprenticeship programs in the United States.  

NITAS and DOL will jointly recognize the apprentices who complete apprenticeship by issuing a certificate upon completion.  

When an employer becomes a NITAS sponsor, an iteration of the system will be made available to the employer as “sponsor.nitas.us”.  This iteration is where all apprentice records, tracking of apprentices, and reporting of apprentices occurs.  

Coach-- An experienced individual employed or contracted by a NITAS Sponsor organization who is responsible for mentoring one or more apprentices on-the-job.  Either a Sponsor or a Sponsor designated Consultant can assign a Coach to an Apprentice.  A Coach’s role includes monitoring an apprentice’s progress, recording discussions, and conducting regular meetings with Apprentices to impart on-the-job learning (OJL).

NITAS Consultant -- A “process expert” who works within a NITAS partner organization to mentor and administrate apprentices in a sponsor organization.  NITAS consultants may be internal or external to the sponsor organization.  A NITAS consultant must receive authorized NITAS training on apprenticeship principles and the use of NITAS infrastructure.  Upon completion of training, a NITAS consultant is capable of working with an employer to customize what additional training is necessary for the employer’s apprentices, can create custom qual cards for the employer, can act as a mentor to assure that qual cards are completed by the apprentice, and will assist the organization in managing and reporting progress of the apprentices.  Any fees associated with these services are negotiable between the employer and the consultant.

A NITAS consultant becomes fully qualified upon completion of the training and sign-offs on all consultant qual card items.

NITAS Content Provider -- An organization that offers training classes, material and resources that relate to one of the NITAS IT Concentrations.

A Content Provider could be an IT vendor who has certifications required for concentrations, who wishes to include their content to be offered to Employers and Apprentices, or publishers of content who whish their courseware to be included in the NITAS programs.

All content descriptions must follow the submission guidelines of NITAS to be made available to NITAS Sponsors, Consultants and Apprentices.

Appendix A
Database Technician

1. Qual Cards – Database Services Level 1- 3 with suggested Exit Criteria

Note: company-specific competencies may be added by the sponsor organization

2. Optional Qual Card Items Level 1- 3 with suggested Exit Criteria

3. NITAS Competency hierarchy

WORK PROCESS SCHEDULE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
Appendix 1

Database Technician Level 1 Qual Card

	Instructions:
	These Job Qualification Performance Requirements must be performed under the direction of a Coach.  The purpose of these activities is to verify your ability to correctly perform and verbally explain the required job functions for a Level 1 Database Technician.  The standard to which the task must be accomplished will be that you can perform the job function with some help from your supervisor or coach on your project.  The setting will be in your normal work area. 

NOTE:  Actions DO NOT need to be accomplished in any particular order.



	Before You Begin
	Review the Performance Requirements on this Qualification Card. Talk to your Coach about any questions you might have.

	Critical Work Function
	Qual Card Item Number
	Activity
	Performance Criteria

	CWF1:  Analyze and design database
	
	
	

	
	DS1.1.1
	Competency


	Perform research and analyze requirements

	
	
	Do
	Interview key stakeholders and document their goals and objectives for the project along with senior team member.

	
	
	Know
	Know how to gather all the pertinent information for a high level database design document.

	
	
	Exit
	Ensure that the objectives and goals for the project have been identified and all relevant information needed has been obtained. 

	
	DS1.1.2
	Competency


	Determine target environment and/or platform

	
	
	Do
	Research appropriate database systems and operating system based on the requirements and present it to a senior team member.

	
	
	Know
	Know how to identify appropriate database and operating environments for a database project.

	
	
	Exit
	Present the researched document to a senior team member for detailed design and review.

	CWF2:  Develop and implement database
	
	
	

	
	DS1.2.1
	Competency
	Develop physical database characteristics and define user interface

	
	
	Do
	Develop scripts for database objects as identified in the data model and make sure all database objects are documented according to policy. 

	
	
	Know
	Know how to create scripts either using the data modeling tool or manually. 

	
	
	Exit
	Send the developed scripts to senior team member for review and make any relevant changes if necessary.

	
	DS1.2.2
	Competency
	Create database objects

	
	
	Do
	Create the database objects as defined in the design document and the data model.

	
	
	Know
	Know how to create a database and supporting applications and objects.

	
	
	Exit
	Create the database objects according to the design plan and data model.

	
	DS1.2.3
	Competency
	Select unique identifiers and normalize the data model

	
	
	Do
	Using the high level document, select the unique identifiers for the objects. 

	
	
	Know
	Know the common normalization approaches that will be used for developing a normalized data model. 

	
	
	Exit
	Document the selected unique identifiers and present it to a senior team member.

	
	DS1.2.4
	Competency
	Support population of database

	
	
	Do
	Identify with a combination of available tools methods of data transfer.  Create a conversion/mapping structure for the identified data that needs to be copied.

	
	
	Know
	Know how to transfer data and bulk database population methods to new or upgraded relational database management systems requiring migration of data from an historical database or from flat files.

	
	
	Exit
	Ensure that the data conversion and mapping structure is valid and test the outlined mapping structure to ensure valid data population.

	
	DS1.2.5
	Competency
	Develop back and front-end connectivity

	
	
	Do
	Install necessary objects and tools to enable front-end and back end connectivity as defined by the design document.

	
	
	Know
	Know how to correctly identify the steps taken to install the necessary objects.

	
	
	Exit
	Ensure that the front-end and back-end connectivity meets user requirements and constraints. 

	
	DS1.2.6
	Competency
	Install and deploy database

	
	
	Do
	Review the documentation created during your organization's most recent database deployment or in a deployment in which you participated.  Determine if the application was validated and accepted in a timely manner.  Identify the root causes or problems that arose during installation and deployment of the database. 

	
	
	Know
	Know how a database is deployed and installed based on feedback and assistance from senior team member.

	
	
	Exit
	Send a document of methods used for the installation and deployment of the database and any problems identified with earlier deployments to the senior team member for review.

	
	DS1.2.7
	Competency
	Produce business and technical documents

	
	
	Do
	Create the document that provides the business reason and the rules that were incorporated into the design. Produce a technical document for those pieces which you were involved in.

	
	
	Know
	Know  the business reasons and the rules identified to create a business document

	
	
	Exit
	Ensure that the documents are succinctly and clearly written, and accurately describe the business reasons and rules and the technical aspects of the relational database.

	CWF3:  Provide data assurance
	
	
	

	
	DS1.3.1
	Competency
	Gather and document security requirements

	
	
	Do
	Interview key stakeholders along with senior team member and document the security requirements for the project. 

	
	
	Know
	Know and understand the security requirements for the project.

	
	
	Exit
	Ensure that the requirements document is turned in to a senior team member for detailed design and review.

	
	DS1.3.2
	Competency
	Protect corporate data

	
	
	Do
	Review the results of the most recent corporate security audit. Determine how each security vulnerability impacts corporate data. 

	
	
	Know
	Know how to analyze the security audit and document the vulnerabilities.

	
	
	Exit
	Ensure that the document is handed over to a senior team member for review and further implementation.

	CWF4:  Provide database client and user services
	
	
	

	
	DS1.4.1
	Competency
	Provide and support development and production environments

	
	
	Do
	Provide the support needed by the functional teams on the development and production environments.

	
	
	Know
	Demonstrate adequate knowledge of the relational database and the application to provide the support needed by the functional teams.

	
	
	Exit
	Ensure that timely support is provided on the development and production environments.

	
	DS1.4.2
	Competency
	Identify additional requirements

	
	
	Do
	Analyze the research and analysis documents for a current or assigned project. Identify business objectives, requirements, scope and boundaries of database and identify the source of information. Put together an analysis document of current system and additional requirements.

	
	
	Know
	Know how to analyze project requirements and perform research as needed aligning the defined business objectives and goals as the application is enhanced.

	
	
	Exit
	Review your findings with the team member.

	CWF5:  Perform database testing
	
	
	

	
	DS1.5.1
	Competency
	Develop test procedures

	
	
	Do
	Develop test procedures to carry out a test plan. The output expected based on the requirements should be documented so comparisons can be made while testing is performed.

	
	
	Know
	Know the relational database systems and applications to be able to develop the test procedures and the expected output.

	
	
	Exit
	Present the test procedures to the team members for review.

	
	DS1.5.2
	Competency
	Perform tests

	
	
	Do
	Perform the tests as identified in the test plans developed.

	
	
	Know
	Explain the steps followed to perform the tests.

	
	
	Exit
	The test plan should be successfully executed.

	
	DS1.5.3
	Competency
	Document test results and make recommendations

	
	
	Do
	Document test results using the output from KA3 and work with senior team member to make any recommendations if necessary where the tests did not meet requirements.

	
	
	Know
	Demonstrate adequate knowledge of the application and relational database to recommend changes/fixes.

	
	
	Exit
	Present the results to the senior team member and determine course of action. 


RELATED INSTRUCTION OUTLINE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
DATABASE TECHNICIAN LEVEL 1

METHOD OF DELIVERY:  In House Training, Private Industry and Classroom
SOURCE OF INSTRUCTION:  Local Community College, or Computer-Based Training

SQL programming (MS or other)                              



24 hours

Data Modeling and Relational Database Design (SQL, Oracle, Sybase) 

40 hours

Introduction to PL/SQL
(Oracle or other)




40 hours

Building Databases (SQL, Oracle, Sybase etc)




80 hours

Overview of developer/2000
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Appendix 1

Database Technician Level 2 Qual Card

	Instructions
	These Job Qualification Performance Requirements must be performed under the direction of a Coach.  The purpose of these activities is to verify your ability to correctly perform and verbally explain the required job functions for a Database Technician.  The standard to which the task must be accomplished will be that the worker can perform the job function with some help from his/her supervisor or coach or a colleague.  The setting will be in the worker’s normal work area. 

NOTE:  Actions DO NOT need to be accomplished in any particular order.



	Before You Begin
	Review the Performance Requirements on this Qualification Card. Talk to your Coach about any questions you might have.

	Critical Work Function
	Qual Card Item Number
	Activity
	Performance Criteria

	CWF1:  Analyze and design database
	
	
	

	
	DS2.1.1
	Competency
	Perform research and analyze requirements

	
	
	Do
	Interview key stakeholders and document their goals and objectives for the project. Document the requirements.

	
	
	Know
	Know how to translate the objectives to a requirements document.

	
	
	Exit
	Ensure that the requirements have been documented for review by senior team member.

	
	DS2.1.2
	Competency
	Determine target environment and/or platform

	
	
	Do
	Research the appropriate database system and operating system based on the requirements which would include size of the database initially, growth considerations and also OS and Database tools needed.

	
	
	Know
	How to identify appropriate and optimal operating database systems for a database project.

	
	
	Exit
	Document the reasons for chosen platform and database systems for review by team members.

	
	DS2.1.3
	Competency
	Create and refine and distribute conceptual and logical data models

	
	
	Do
	Work with senior team member to Identify attributes, entities and relationships from the design document.

	
	
	Know
	Know the basic concepts of database design at the field, cell and record levels and the proper implementation of relationships within the relational database.  Have a working knowledge of data modeling 

	
	
	Exit
	Work with senior team member on the data model document.

	
	DS2.1.4
	Competency
	Identify high-level business rules for data model

	
	
	Do
	Given a project identify the high-level business rules and their corresponding implementation rules. 

	
	
	Know
	Know how to identify the high-level business rules used in the organization and the objects to which they refer.

	
	
	Exit
	Capture all the relevant rules in a document and review with senior team member. 

	
	DS2.1.5
	Competency
	Adapt conceptual and logical data models to enterprise model

	
	
	Do
	Identify any disparities between conceptual and logical models of the current project to the enterprise.  Determine if the disparities are well-founded or a matter of poor design.

	
	
	Know
	Know the efficiencies attained by modeling a project using conceptual logical analogs to an enterprise database model.

	
	
	Exit
	Present and discuss any identified disparities with the senior team member. 

	
	DS2.1.6
	Competency
	Validate conceptual and logical data models with clients

	
	
	Do
	In collaboration with the required functional teams and clients, work with a senior team member to validate the conceptual and logical data models for design and recognition of use and should contain the input of stakeholders.

	
	
	Know
	Know the high-level principles of data modeling methods. 

	
	
	Exit
	Track any issues related to requirements identification and resolve with the help of a senior team member.

	
	DS2.1.7
	Competency
	Identify back-up and recovery requirements and create recovery plan

	
	
	Do
	Identify the back-up and recovery requirements based on company policies and acceptable downtime.  The document should detail the pros and cons of the different methods.

	
	
	Know
	Know how to analyze back-up and recovery plans in using the organization's requirements and acceptable standards for maximum data loss.

	
	
	Exit
	Ensure that the identified methods are appropriate to the company policies regarding back-up and recovery. 

	
	DS2.1.8
	Competency
	Identify access and concurrency requirements

	
	
	Do
	Identify the number of users and concurrent users and method of use of the database/application. Establish access methods for front-end and back-end connectivity. 

	
	
	Know
	Know the methods used to arrive at the requirements. 

	
	
	Exit
	Send the recommendations to the senior team member and help with confirming the recommendations using a test case and simulating the requirements.

	
	DS2.1.9
	Competency
	Analyze database relative to other database

	
	
	Do
	Perform analysis of the data and data moving methods to enable data movement from this database to other existing databases.

	
	
	Know
	Know how data will be imported from one or exported to other databases.

	
	
	Exit
	Document the need to consider the other databases in the development of a new database.  Also document the analysis performed and send to team members for review.

	CWF2:  Develop and implement database
	
	
	

	
	DS2.2.1
	Competency
	Develop physical database characteristics and define user interface

	
	
	Do
	Develop scripts for database objects as identified in the data model and make sure all database objects are documented according to policy. 

	
	
	Know
	Know how to create scripts either using the data modeling tool or manually. 

	
	
	Exit
	Review the scripts with a senior team member and make any changes if necessary. 

	
	DS2.2.2
	Competency
	Create database objects

	
	
	Do
	Create the database and the objects as defined in the design document and the data model.

	
	
	Know
	Know how to create a database and supporting applications and objects

	
	
	Exit
	Create the database and objects according to the design plan and data model.

	
	DS2.2.3
	Competency
	Select unique identifiers and normalize the data model

	
	
	Do
	Using the high level document, select the unique identifiers for the objects and normalize the data model.  Apply foreign keys where applicable. 

	
	
	Know
	Know the common normalization approaches that will be used for developing a normalized data model. 

	
	
	Exit
	Ensure that stakeholder objectives are met by the proposed model and the selected unique identifiers.

	
	DS2.2.4
	Competency
	Support population of database

	
	
	Do
	Identify with a combination of available tools methods of data transfer. Create a conversion / mapping structure for the identified data that needs to be copied.

	
	
	Know
	Know how to transfer data and bulk database population in new or upgraded relational database management systems requiring migration of data from an historical database or from flat files.

	
	
	Exit
	Ensure that the data conversion and mapping structure is valid and test the outlined mapping structure to ensure valid data population.

	
	DS2.2.5
	Competency
	Integrate high-level business rules with code

	
	
	Do
	Provide supportive metrics by executing data modification statements (Standard Query Language) to utilize the rules and constraints defined and generating errors or an exception when data does not conform to the rules/constraints. 

	
	
	Know
	Know how to generate scripts using Standard Query Language.

	
	
	Exit
	Create and demonstrate a series of statements that demonstrates the rules and constraints of the database. 

	
	DS2.2.6
	Competency
	Develop back and front-end connectivity.

	
	
	Do
	Install necessary objects and tools to enable front-end and back-end connectivity as defined by the design document.

	
	
	Know
	Know how to establish the connectivity for the users.

	
	
	Exit
	Ensure that the front-end and back-end connectivity as developed meets user requirements and constraints. 

	
	DS2.2.7
	Competency
	Develop and validate database implementation plan

	
	
	Do
	Develop a list of criteria for each project phase or major milestone in collaboration with senior team member. 

	
	
	Know
	Know why having a list of criteria is important for ensuring that work performed meets the requirements. 

	
	
	Exit
	Send the criteria for the database implementation plan to a senior team member for validation and review.

.

	
	DS2.2.8
	Competency
	Install and deploy database

	
	
	Do
	Review the documentation created during your organization's most recent database deployment or in a deployment in which you participated.

Determine if the application was validated and accepted in a timely manner. Identify the root causes or problems that arose during installation and deployment of the database. Work with senior team member to assist in the installation of the database and the objects using lessons learned from previous installations.

	
	
	Know
	Know database deployment and installation using feedback, validation of operational status, validation of access and post-implementation reviews

	
	
	Exit
	Help to ensure that installation is complete according to the implementation plan. Send a document of methods used for the installation and deployment of the database to the senior team member for review.

	
	DS2.2.9
	Competency
	Produce business and technical documents

	
	
	Do
	Create high level documents that provide:

a) the business reason and the rules that were incorporated into the design

b) a technical document that includes how the database and application are put together. 

	
	
	Know
	Know how to create a document that accurately describes the product.

	
	
	Exit
	Ensure that the documents are succinctly and clearly written.  The document should be presented to the senior team member.

	
	DS2.2.10
	Competency
	Tune database and optimize performance

	
	
	Do
	Ensure that the database and the user interface are performing according to client satisfaction and the critical functional teams involved with the project. Collect performance data on project performance. Work with senior team members to evaluate the data and identify areas of underperformance or areas requiring corrective action.

	
	
	Know
	Know the concepts of performance tuning and tools used to identify underperforming areas.

	
	
	Exit
	Ensure that all the appropriate performance data is collected on the database and user interface for tuning and optimizing performance.

	CWF3:  Provide database administration and maintenance
	
	
	.

	
	DS2.3.1
	Competency
	Develop and implement monitoring plan

	
	
	Do
	Identify standard documents used to specify operational parameters for production applications. Identify any automated controls or database monitoring in use.  Run one or more of the tests 

	
	
	Know
	Know how to administer and maintain databases to documented standards 

	
	
	Exit
	Ensure that the required documentation is created and a viable monitoring plan is in place.

	
	DS2.3.2
	Competency
	Analyze monitoring data

	
	
	Do
	Analyze the results from the tests run in DS2.3.1 and check to see if the database is operating within agreed parameters by referencing the acceptable performance parameters.

	
	
	Know
	Know how to recognize unacceptable performance parameters.

	
	
	Exit
	Ensure that parameters not meeting performance requirements are documented and a plan is put in place to resolve the issues in a timely manner.


	
	DS2.3.3
	Competency
	Manage back-up and recovery both on-site and off-site

	
	
	Do
	Obtain back-up and recovery plans and use a test system to execute back-up and recovery procedures. Determine if the plans were adequate and understandable and if the procedures described were easily understood and executed. Also test a disaster recovery plan for off site recovery.

	
	
	Know
	Know how to validate and execute  the relational database management system back-up and recovery methods both on and off-site

	
	
	Exit
	Ensure that the back-up and recovery plans worked to plan and identify any problems encountered during execution to team member.


	
	DS2.3.4
	Competency
	Create and implement maintenance plan for regular integrity checks

	
	
	Do
	Review the design documents for the system that govern database integrity issues and documents created in the management of historical integrity problems. Execute one or more rules created to test integrity or write rules as necessary to test integrity requirements. 

	
	
	Know
	Know how to administer and maintain the relational database management system via identification of integrity problems within the relational database management system.

	
	
	Exit
	Using a test system constructed for this purpose demonstrate compliance with SLA and business requirements in managing availability when integrity issues are detected. If possible, emulate the most recent incident response to an integrity problem.

	
	DS2.3.5
	Competency
	Maintain physical organization of database objects

	
	
	Do
	Calculate the rate of disk space consumption of the relational database management system.  Compare it to available storage space and determine when the system will run out of disk space in the current configuration.  Examine fragmentation and other criteria and determine if database sufficiently meets performance needs.  Recommend any changes and disk space if and when needed to meet operational requirements..

	
	
	Know
	Describe the steps that need to be taken and the elements that should be considered to maintain the physical organization of the relational database management system. 

	
	
	Exit


	Ensure that the findings if need attention are implemented in a timely manner.

	
	DS2.3.6
	Competency
	Apply upgrades and fixes and migrate to new versions

	
	
	Do
	Review the databases being maintained to see if any upgrades to the database versions are needed.  Also review and work with the functional teams about testing the application with newer versions of database when applicable 

	
	
	Know
	Know the steps that need to be taken to see what upgrades are needed or steps needed to apply fixes to a database.

	
	
	Exit
	Ensure that the databases that need to have all the necessary upgrades and fixes are made known to a senior team member.  Ensure that the upgrades/fixes applied on a test environment are tested before applying to a production database.

	
	DS2.3.7
	Competency
	Plan and manage physical resource requirements and enhancements

	
	
	Do
	Determine the current physical resources taken by the relational database system and current utilization levels.  Identify any system changes that might need to be made due to current utilization levels. 

	
	
	Know 
	How to identify physical resource requirements and enhancements to the relational database management system.  Have a working knowledge of the operating system

	
	
	Exit
	Communicate the findings to the team.

	
	DS2.3.8
	Competency
	Administer and enforce standards

	
	
	Do
	Identify standards documents used to specify operational parameters for production applications. Identify any objects and procedures that do not meet the standards as defined. 

	
	
	Know
	Know how to identify objects and procedures that do not meet the requirements of a production application.

	
	
	Exit
	Ensure that the items identified as not meeting standards are relayed to the team members.

	
	DS2.3.8
	Competency
	Audit database systems

	
	
	Do
	Obtain a recent database audit performed by the organization. Identify out-of-compliance situations and document them appropriately reporting the results as needed to assist the needs of the organization. 

	
	
	Know
	Know how to manage relational database management system administration and maintenance as required by use of the database audit tool.

	
	
	Exit
	Identify and discuss the audit results with team members.

	
	DS2.3.9
	Competency
	Manage database systems using available database tools.

	
	
	Do
	Manage database systems using available packaged monitoring tools or write scripts to capture certain performance metrics for measurement or general database maintenance.

	
	
	Know
	Know how to manage relational database management system administration and maintenance as required by use of the database software tools if available or with scripts. Should have good knowledge of analyzing the data.

	
	
	Exit
	Ensure that the database is performing to the levels as identified by the key players.

	CWF4:  Provide data assurance
	
	
	

	
	DS2.4.1
	Competency
	Gather and document security requirements

	
	
	Do
	Interview key stakeholders and document the security requirements for the project. 

	
	
	Know
	Know and understand the security requirements for the project.

	
	
	Exit
	Ensure that the requirements document is signed-off by the team leader and relevant parties.

	
	DS2.4.2
	Competency
	Design and document security plan

	
	
	Do
	Using the security requirements document work with senior team members to develop and design a security plan that takes into consideration the current vulnerabilities and requirements.


	
	
	Know
	Know the tools and rationale used to develop the security plan.

	
	
	Exit
	Ensure that the security plan has been tested adequately on the test environment.

	
	DS2.4.3
	Competency
	Implement and enforce security requirements

	
	
	Do
	Implement the security requirements as identified in the requirements document. 

	
	
	Know
	How to identify the security risks and security requirements.

	
	
	Exit
	Ensure that the application is still functioning appropriately after enforcement of the security policies. 

	
	DS2.4.4
	Competency
	Maintain and improve security in response to industry developments and user experience

	
	
	Do
	Take any new training if recommended as part of aligning the security of the business with new industry developments and if competencies need to be advanced for current maintenance methods.

	
	
	Know
	Know how to maintain the security procedures in response to industry developments and user experiences.  

	
	
	Exit
	Ensure completion of recommended training and document any improvements made to the security policy.

	
	DS2.4.5
	Competency
	Protect corporate data

	
	
	Do
	Review the results of the most recent corporate security audit.  Identify each vulnerability that violates an article of the corporate security policy and explain how it violates the article. 

	
	
	Know
	Know how to determine if corporate data is protected both in usage and access according to the corporate security policy.

	
	
	Exit
	Submit a document of identified vulnerabilities to team members and discuss recommended changes to the security implementations. 

	CWF5:  Provide database client and user services
	
	
	

	
	DS2.5.1
	Competency
	Provide and support development and production environments

	
	
	Do
	Provide the support needed by the functional teams on the development and production environments.  Collect performance data on production environments.  Evaluate the data and identify areas of underperformance or areas requiring corrective action.

	
	
	Know
	Demonstrate adequate knowledge of the relational database and the application to provide the support needed by the functional teams.

	
	
	Exit
	Ensure that timely support is provided on the development and production environments.

	
	DS2.5.2
	Competency
	Plan and deliver user training

	
	
	Do
	In collaboration with team members, identify users requiring training and set up training sessions to familiarize the users with the environment(s). Develop and execute a training plan for the users that describe the methods and procedures.

	
	
	Know
	Know steps needed to develop effective user training.

	
	
	Exit
	Ensure that training process includes the basic four steps for all major operations of the job.  These include: prepare the learner, present the operation, let the learner try out performance, and provide follow up.

	
	DS2.5.3
	Competency
	Identify additional requirements

	
	
	Do
	Analyze the research and analysis documents for a current or assigned project. Identify business objectives, requirements, scope and boundaries of database and identify the source of information. Using the analysis and design approvals determine if the design/implementation is aligned with the business objectives.  Identify areas where the project and stated objectives diverge and recommend appropriate changes.

	
	
	Know
	Know how to analyze project requirements and perform research as needed aligning the defined business objectives and goals as the application is enhanced.

	
	
	Exit
	Review your findings with the team and implement changes in the database design required by the findings of your research.  Identify the benefits of the changes.

	
	DS2.5.4
	Competency
	Adapt existing structure to new business environments

	
	
	Do
	Identify the relational database management system platform in place in the environment and any planned successors to the platform.  Review the architecture of the databases and security policies, whitepapers, research commentaries, etc.  Evaluate the feasibility of adapting the existing structure with senior team member.

	
	
	Know
	Know how to evolve the existing business structure to new business environments.

	
	
	Exit
	Ensure that the results of the review are documented and shared with the team members.

	CWF6:  Perform database testing
	
	
	

	
	DS2.6.1
	Competency
	Develop test plan and system

	
	
	Do
	Identify systems integrated with your relational database management system.  Develop test plans to test the integration and also a test plan that tests the various components of the relational database and the application such that it meets the requirements of the functional teams.

	
	
	Know
	Demonstrate adequate knowledge of the needs of the functional teams and an understanding of the existing application and relational database architecture to develop a viable testing plan.

	
	
	Exit
	The document should be reviewed by the team members and input and signoff should be sought.

	
	DS2.6.2
	Competency
	Develop test procedures

	
	
	Do
	Using the input from the document produced in DS2.6.1; develop test procedures to carry out the test plan.  The output expected based on the requirements should be documented so comparisons can be made while testing is performed.

	
	
	Know
	Know how to develop the test procedures and the expected output.

	
	
	Exit
	The test procedures should be presented to the functional team members and signed off.

	
	DS2.6.3
	Competency
	Perform tests

	
	
	Do
	Perform the tests as identified in the test plans developed.

	
	
	Know
	Know how to perform the tests.

	
	
	Exit
	The test plan should be successfully executed.

	
	DS2.6.4
	Competency
	Document test results and make recommendations

	
	
	Do
	Document test results using the output from DS2.6.3, make recommendations where the tests did not meet requirements.

	
	
	Know
	Demonstrate adequate knowledge of the application and relational database to recommend changes/fixes.

	
	
	Exit
	Implement changes if necessary after review of test results and obtain sign off from the team members.


Certification Requirements - Level 2

Oracle Certified Professional for 9i or 

Sybase ASE SQL Developer Associate
RELATED INSTRUCTION OUTLINE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
DATABASE TECHNICIAN LEVEL 2

METHOD OF DELIVERY:  In House Training, Private Industry and Classroom
SOURCE OF INSTRUCTION:  Local Community College, or Computer-Based Training

Utilize MS, Sybase or Oracle training as appropriate for organization’s usage

Note:  Hours of ILT will depend on DB system the organization uses.

SQL Server:  (MS or Sybase classes)





Hours
Implementing a SQL Database






40 hours

Open client/server programming






40 hours

Mastering Transact-SQL Programming





40 hours

Managing a Microsoft Windows Server 2003 Environment 


40 hours
 

Total 









160 hours
Oracle:
Introduction to Oracle Database 9i





40 hours

Oracle 9i fundamentals 







80 hours

Managing Oracle on Win 2000






24 hours

Database back-up and recovery






32 hours

Total









176 hours

WORK PROCESS SCHEDULE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
Appendix 1

Database Technician Level 3 Qual Card
Instructions:
These Job Qualification Performance Requirements must be performed under the direction of a Mentor or Coach.  The purpose of these activities is to verify your ability to correctly perform and verbally explain the required job functions of a senior Database Technician. The Level 3 standard requires you to independently perform the job functions at the stated level of performance. The setting will be your normal work area.

NOTE:  Actions DO NOT need to be accomplished in any particular order, i.e., 1, 2, 3… and so forth.
	Before You Begin
	Review the Performance Requirements on this Qualification Card. Talk to your Coach(s) about any questions you might have.

	Critical Work Function
	Qual Card Item Number
	Activity
	Performance Criteria

	CWF1:  Analyze and design database
	
	
	

	
	DS3.1.1
	Competency
	Perform research and analyze requirements

	
	
	Do
	Interview key stakeholders and document their goals and objectives for the project. Perform analysis on the requirements to identify the best database design for the requirements. Identify any constraints impinging upon the scope of work. Ensure that these constraints are documented and communicated to all relevant functional organizations that will be performing the work.

	
	
	Know
	Know how to create a document that provides a high level database design including targeted features, functions and benefits.

	
	
	Exit
	Ensure that conflicting objectives and goals for the project have been removed. Ensure that all stakeholders sign-off on the authorization request to move forward with the project.

	
	DS3.1.2
	Competency
	Determine target environment and/or platform

	
	
	Do
	Identify and document the appropriate database system and operating system based on the requirements which would include size of the database initially, growth considerations and also OS and Database tools needed.

	
	
	Know
	How to design appropriate and optimal operating database systems and target operating environments for a database project.

	
	
	Exit
	Document the reasons for chosen platform and database systems and receive sign-off and approval from stakeholders.

	
	DS3.1.3
	Competency
	Create and refine and distribute conceptual and logical data models

	
	
	Do
	Define and identify attributes, entities and relationships completely and accurately. 

	
	
	Know
	Proficient in using data modeling techniques and be able to translate requirements to data models either using one of the tools like ERWIN that help in designing data models. The basic concepts of database design at the field, cell and record levels and the proper implementation of relationships within the relational database

	
	
	Exit
	Send data model document to all stakeholders for review and feedback.

	
	DS3.1.4
	Competency
	Identify high-level business rules for data model

	
	
	Do
	Given a project identify the high-level business rules and their corresponding implementation rules, data constraints, data definitions, data ownership, business and validation rules.  Identify and determine if a) these rules reflect the objectives of the organization and its operational model and appropriate for current needs b) if any organizational changes have occurred, recommend changes to the high-level rules required to realign them with the current needs of the organization.

	
	
	Know
	Know how to identify the high-level business rules used in the organization and the objects to which they refer.

	
	
	Exit
	Ensure that the rules document captures all relevant rules and changes if any.  Send the rules document for review and approval by the stakeholders as well as the functional organizations performing the work.  Resolve all issues related to the document.

	
	DS3.1.5
	Competency
	Adapt conceptual and logical data models to enterprise model

	
	
	Do
	Identify any disparities between conceptual and logical models of the current project to the enterprise. Determine if the disparities are well-founded or a matter of poor design.  Provide an alternative design, if necessary, and ensure how alignments with the enterprise and project objectives were achieved.

	
	
	Know
	Know the efficiencies attained by modeling a project using conceptual logical analogs to an enterprise database model.

	
	
	Exit
	Present and discuss the recommendations with the appropriate functional teams for approval and signoff. 

	
	DS3.1.6
	Competency
	Validate conceptual and logical data models with clients

	
	
	Do
	In collaboration with the required functional teams and clients, the conceptual and logical data models should be validated for design and recognition of use and should contain the input of stakeholders.  Changes based on input should be tracked using change management procedures.

	
	
	Know
	Know the high-level the principles of data modeling methods.  Define how the data model was achieved using the requirements.

	
	
	Exit
	Receive sign-off and approval for the document from stakeholders after all the relevant changes necessary are made. Issues related to requirements identification should be tracked and resolved.


	
	DS3.1.7
	Competency
	Identify back-up and recovery requirements and create recovery plan

	
	
	Do
	Identify the back-up and recovery requirements based on company policies and acceptable downtime.  Develop detailed plan and procedures for the recovery of the database based on the requirements.  The document should detail the pros and cons on method chosen and also highlight how the recovery will be accomplished.

	
	
	Know
	Know how to analyze back-up and recovery plans in using the organization's requirements and acceptable standards for maximum data loss.

	
	
	Exit
	Ensure that the procedure is appropriate for the company policies regarding back-up and recovery.  The plan should be tested in a test environment for viability.

	
	DS3.1.8
	Competency
	Identify access and concurrency requirements

	
	
	Do
	Identify the number of users and concurrent users and method of use of the database/application.  Establish access methods for front-end and back-end connectivity. Based on access required like web based access, client/server etc. develops the best access method based on requirements.

	
	
	Know
	Describe methods used to arrive at the requirements. 

	
	
	Exit
	Confirm the recommendations using a test case and simulating the requirements.

	
	DS3.1.9
	Competency
	Analyze database relative to other database

	
	
	Do
	Perform analysis of the data and data moving methods to enable data movement from this database to other existing databases.  Identify any constraints and develop procedures to enable data movement.

	
	
	Know
	Know how data will be imported from one or exported to other databases.

	
	
	Exit
	Document the need to consider the other databases in the development of a new database.  Also document the analysis performed and procedures to enable the movement of data.

	CWF2:  Develop and implement database
	
	
	

	
	DS3.2.1
	Competency
	Develop physical database characteristics and define user interface

	
	
	Do
	Develop scripts for database objects as identified in the data model and make sure all database objects are documented according to policy.  If using a data modeling tool, make appropriate changes to the storage requirements and other options based on utility of the objects. 

	
	
	Know
	Know how to create scripts either using the data modeling tool or manually. 

	
	
	Exit
	Determine if the physical design of the database is appropriate for the user interface. 

	
	DS3.2.2
	Competency
	Create database objects

	
	
	Do
	Create the database and the objects as defined in the design document and the data model.


	
	
	Know
	Describe and know how to create a database and supporting applications and objects.

	
	
	Exit
	Create database and objects according to the design plan and data model.

	
	DS3.2.3
	Competency
	Integrate high-level business rules with code

	
	
	Do
	Develop a list of constraints and rules designed into the database to accommodate the business rules as defined in the data models.  Provide supportive metrics by executing data modification statements (Standard Query Language) to utilize the rules and constraints defined and generating errors or an exception when data does not conform to the rules/constraints. 

	
	
	Know
	Know the concept of referential integrity and how this helps with keeping the integrity of the database.

	
	
	Exit
	Create and demonstrate a series of statements that demonstrate all of the rules and constraints of the database.  Provide documents outlining the rules and constraints prior to the demonstration

	
	DS3.2.4
	Competency
	Develop back and front-end connectivity.

	
	
	Do
	Develop and install necessary objects and tools to enable front-end and back end connectivity as defined by the design document.

	
	
	Know
	Know the steps taken to establish the connectivity for the users.

	
	
	Exit
	The front-end and back-end connectivity as developed must meet user requirements and constraints. 

	
	DS3.2.5
	Competency
	Develop and validate database implementation plan

	
	
	Do
	Develop a list of criteria for each project phase or major milestone.  The list should contain tangible sufficiency statements that indicate completion criteria of key project tasks, phases or milestones. 

	
	
	Know
	Know why having a list of criteria is important for ensuring that work performed meets the requirements. 

	
	
	Exit
	Validate the database implementation plan with the functional teams for final approval of design..

	
	DS3.2.6
	Competency
	Install and deploy database

	
	
	Do
	Review the documentation created during your organization's most recent database deployment or in a deployment in which you participated.  Determine if the application was validated and accepted in a timely manner.  Identify the root causes or problems that arose during installation and deployment of the database. Install the database and the objects using lessons learned from previous installations.

	
	
	Know
	Know database deployment and installation using feedback, validation of operational status, validation of access and post-implementation reviews

	
	
	Exit
	Ensure that installation is complete according to the implementation plan and signed off by all teams.

	
	DS3.2.7
	Competency
	Produce business and technical documents

	
	
	Do
	Create the documents that provide a) the business reason and the rules that were incorporated into the design b) a detailed technical document that includes how the database and application are put together. It should also in addition to the technical details include all the assumptions and considerations and constraints that were encountered during this project. 

	
	
	Know
	Know how to create a document that accurately describes the product.  Explain how conflicting scope objectives and issues were identified and resolved.

	
	
	Exit
	Document the final product succinctly, clearly and accurately.  Send the document to the functional teams for review and receive their approval. 

	
	DS3.2.8
	Competency
	Tune database and optimize performance

	
	
	Do
	Ensure that the database and the user interface are performing according to client satisfaction and the critical functional teams involved with the project.  Collect performance data on project performance.  Evaluate the data and identify areas of underperformance or areas requiring corrective action.

	
	
	Know
	Know the concepts of performance tuning and tools used to identify underperforming areas and steps for performing an effective performance review.

	
	
	Exit
	Ensure that performance data are collected on the database and user interface and that it is acceptable to all parties involved.

	CWF3:  Provide database administration and maintenance
	
	
	.

	
	DS3.3.1
	Competency
	Develop and implement monitoring plan

	
	
	Do
	Identify standards documents used to specify operational parameters for production applications.  Identify any automated controls or database monitoring in use.  Run one or more of the tests and determine if the database/application is operating within agreed parameters by referencing the acceptable performance parameters.

	
	
	Know
	Know how to administer and maintain databases to documented standards 

	
	
	Exit
	Ensure that the required documentation is created and a viable monitoring plan is in place.

	
	DS3.3.2
	Competency
	Manage back-up and recovery both on-site and off-site

	
	
	Do
	Obtain back-up and recovery plans and use a test system to execute back-up and recovery procedures. Determine if the plans were adequate and understandable and if the procedures described were easily understood and executed. Also execute and test a disaster recovery plan for off-site recovery.

	
	
	Know
	Know how to validate and execute the relational database management system back-up and recovery methods both on and off-site

	
	
	Exit
	Determine if the on-site and remote back-up and recovery plan were consistent with corporate database management integrity requirements and correct them where needed.

	
	DS3.3.3
	Competency
	Create and implement maintenance plan for regular integrity checks


	
	
	Do
	Review the design documents for the system that govern database integrity issues and documents created in the management of historical integrity problems.  Execute one or more rules created to test integrity or write rules as necessary to test integrity requirements. 

	
	
	Know
	Know how to administer and maintain the relational database management system via identification of integrity problems within the relational database management system.

	
	
	Exit
	Using a test system constructed for this purpose demonstrate compliance with SLA and business requirements in managing availability when integrity issues are detected.  If possible, emulate the most recent incident response to an integrity problem.

	
	DS3.3.4
	Competency
	Maintain physical organization of database objects

	
	
	Do
	Calculate the rate of disk space consumption of the relational database management system.  Compare it to available storage space and determine when the system will run out of disk space in the current configuration.  Examine fragmentation and other criteria and determine if database sufficiently meets performance needs.  Recommend any changes and disk space if and when needed to meet operational requirements..

	
	
	Know
	Know the steps that need to be taken and the elements that should be considered to maintain the physical organization of the relational database management system. 

	
	
	Exit
	Ensure that the findings if need attention are implemented in a timely manner.

	
	DS3.3.5
	Competency
	Apply upgrades and fixes and migrate to new versions

	
	
	Do
	Review the databases being maintained to see if any upgrades to the database versions are needed.  Review and work with functional teams about testing the application with newer versions of database when applicable and coordinate a plan with all functional teams when migrating the database to a new version.  Develop back out plans if upgrades/fixes are unsuccessful.

	
	
	Know
	Know the steps that need to be taken to upgrade or apply fixes to a database and also steps needed for database migrations.

	
	
	Exit
	Ensure that the databases have all the necessary upgrades and fixes applied in a timely manner and migrations and upgrades have been tested on a test environment before applying to a production database.

	
	DS3.3.6
	Competency
	Plan and manage physical resource requirements and enhancements

	
	
	Do
	Determine if the relational database management system resource utilization is optimized and meets client and business needs.  Determine if the utilization levels are within acceptable intervals and recommend any necessary changes to system capacity. 

	
	
	Know 
	Know how to plan and manage physical resource requirements and enhancements to the relational database management system.  Have a good knowledge of the operating system.  Be able to identify bottlenecks and resource contention issues and offer advice.

	
	
	Exit
	Communicate the findings to the team and discuss options to fix the resource contentions if any in a timely manner.

	
	DS3.3.7
	Competency
	Administer and enforce standards

	
	
	Do
	Identify standards documents used to specify operational parameters for production applications.  Identify any objects and procedures that do not meet the standards as defined. 

	
	
	Know
	Know the steps that need to be taken to identify objects and procedures that do not meet the requirements of a production application.

	
	
	Exit
	Ensure that the items identified as not meeting standards are rectified in a timely manner and are also relayed to the team members to avoid problems in the future.

	
	DS3.3.8
	Competency
	Audit database systems

	
	
	Do
	Obtain a recent database audit performed by the organization.  Identify out-of-compliance situations and document them appropriately reporting the results as needed to assist the needs of the organization.  Specify changes to the relational database management system that should be implemented pursuant to the corporate policy and the audit results

	
	
	Know
	Know how to manage relational database management system administration and maintenance as required by use of the database audit tool.

	
	
	Exit
	Identify and discuss the audit results and identify the time for the next scheduled audit.  If changes to the system were necessary as a result of the audit, explain how the database will be made compliant in accordance with the audit results.

	
	DS3.3.9
	Competency
	Manage database systems using available database tools.

	
	
	Do
	Manage database systems using available packaged monitoring tools or write scripts to capture certain performance metrics for measurement or general database maintenance.

	
	
	Know
	Know how to manage relational database management system administration and maintenance as required by use of the database software tools if available or with scripts. Should have advanced knowledge of analyzing the data.

	
	
	Exit
	Ensure that the database is performing to the levels as identified by the key players.

	CWF4:  Provide data assurance
	
	
	

	
	DS3.4.1
	Competency
	Design and document security plan

	
	
	Do


	Using the security requirements document develop and design a security plan that takes into consideration the current vulnerabilities and requirements.  Reviews the security plan and determine if the needs identified are properly met.  Review any security incidents relevant to the plan and determine that appropriate steps either have or have not been taken to eliminate the vulnerability.  If appropriate recommend changes to the security plan.

	
	
	Know
	Know the tools and rationale used to develop the security plan.

	
	
	Exit
	Ensure that the security plan has been tested adequately on the test environment and a sign off is obtained by relevant teams.

	
	DS3.4.2
	Competency
	Implement and enforce security requirements

	
	
	Do
	Implement the security requirements as identified in the requirements document. 

	
	
	Know
	Know how to identify the security risks, security requirements and the necessary steps to identify solutions and resolve vulnerabilities

	
	
	Exit
	 Ensure that the application is still functioning appropriately after enforcement of the security policies. Monitor the production application for any vulnerability.

	
	DS3.4.3
	Competency
	Maintain and improve security in response to industry developments and user experience

	
	
	Do
	Using newsletters, publications, advisories and subscription services identify if the corporate security policy and training practices are properly aligned with the new industry developments.  Identify competencies required by the current maintenance methods and security policy that are not a part of the training doctrine. Recommend any changes to the training methods needed.

	
	
	Know
	Know how to maintain and improve security procedures in response to industry developments and user experiences.  

	
	
	Exit
	Document identified improvements to the security policy needed and training needs for team members.  In a test environment demonstrate the types of vulnerabilities and security incursions that will occur if the recommended changes in training alignment are not implemented.

	
	DS3.4.4
	Competency
	Protect corporate data

	
	
	Do
	Review the results of the most recent corporate security audit.  Determine how each security vulnerability impacts corporate data.  Identify each vulnerability that violates an article of the corporate security policy, explain how it violates the article and recommend implementation and configuration changes to resolve the problem

	
	
	Know
	Know how to determine if corporate data is protected both in usage and access according to the corporate security policy.

	
	
	Exit
	In a test environment or other appropriate setting implement the recommended changes to security implementations and configurations and validate the recommendations.  Ensure that the recommended changes are implemented throughout the organization as appropriate.


	CWF5:  Provide database client and user services
	
	
	

	
	DS3.5.1
	Competency
	Adapt existing structure to new business environments

	
	
	Do
	Identify the relational database management system platform in place in the environment and any planned successors to the platform.  Review the architecture of the databases and security policies, whitepapers, research commentaries, etc.  Evaluate the feasibility of adapting the existing structure and if adaptable, put together a feasibility document that highlights the components that can be adapted to the new business environments.

	
	
	Know
	Know how to evolve the existing business structure to new business environments.

	
	
	Exit
	Ensure that the results of the review are documented and where applicable shared with the team members.

	CWF6:  Perform database testing
	
	
	

	
	DS3.6.1
	Competency
	Develop test procedures

	
	
	Do
	Using the input from the document produced in DS3.5.1; develop test procedures to carry out the test plan.  The output expected based on the requirements should be documented so comparisons can be made while testing is performed.

	
	
	Know
	Know the process and thoughts used to develop the test procedures and the expected output.

	
	
	Exit
	Ensure that the test procedures are presented to the functional team members and signed off.

	
	DS3.6.2
	Competency
	Perform tests

	
	
	Do
	Perform the tests as identified in the test plans developed.

	
	
	Know
	Explain the steps followed to perform the tests.

	
	
	Exit
	Ensure that the test plan is successfully executed by a responsible team member or by this team member.

	
	DS3.6.3
	Competency
	Document test results and make recommendations

	
	
	Do
	Document test results using the output from KA3 and make any recommendations if necessary where the tests did not meets requirements.

	
	
	Know
	Demonstrate adequate knowledge of the application and relational database to recommend changes/fixes.

	
	
	Exit
	Present the results to the functional teams and determine course of action. Assign responsibility for implementing changes if necessary to a responsible team member after approval from the team members or make changes if necessary.


Certification Requirements - Level 3 (certification depends on organization’s choice of DB systems)

MCDBA on Microsoft SQL Server - or

Oracle Certified Professional Administrator for 10g - or

Sybase ASE SQL Developer professional
RELATED INSTRUCTION OUTLINE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
DATABASE TECHNICIAN LEVEL 3

METHOD OF DELIVERY:  In House Training, Private Industry and Classroom
SOURCE OF INSTRUCTION:  Local Community College, or Computer-Based Training

Utilize MS, Sybase or Oracle training as appropriate for organization’s usage

Note:  Hours of ILT will depend on DB system the organization uses.

SQL Server: (MS or Sybase classes)





Hours
Administering a SQL Server 2000 Database 




40 hours

Querying SQL Server 2000 with Transact-SQL 




16 hours

Maintaining a SQL Server Environment 





24 hours

Implementing a Microsoft Windows 2000 Network Infrastructure 


40 hours

Microsoft Windows 2000 Network and Operating System Essentials 

24 hours

Total ILT Hours







144 hours

Oracle:
Database administration fundamentals





40 hours 

Oracle 9i performance tuning






40 hours 

Oracle Database 10g: Administration Workshop II



40 hours

Oracle Enterprise Manager 10g Grid Control




40 hours

Total ILT Hours







160 hours

WORK PROCESS SCHEDULE
DATABASE TECHNICIAN
O*NET-SOC CODE:  15-1061.00   RAPIDS CODE:  1130CB
Optional Qual Card Items Level 1- 3 with suggested Exit Criteria
	Level 1: Work Practices
	
	
	

	
	DS1.0.1
	Competency
	Ability to use common office software tools

	
	
	Do
	Learn and practice using common office tools to accomplish job assignments.

	
	
	Know
	Understand basic use of organization's office software tools such as Word, Excel, PowerPoint, etc. and office hardware such as copiers, fax machines, etc.

	
	
	Exit
	Produce one or more work products using the organization's common office tools.  Basic proficiency is demonstrated.

	
	DS1.0.2
	Competency
	Knowledge of the organization's standard operating procedures and the system for their development and maintenance

	
	
	Do
	Review, discuss and learn organization's standard operational procedures.  Learn the organization's process for development, improvement and control of work processes.  Select, review and update a process used by the organization or develop a new simple process or procedure.

	
	
	Know
	Understand standard operating procedures and practices for the organization and the system used for process and procedure development, improvement and control.

	
	
	Exit
	A written paper, discussion or presentation on 10 or more key processes demonstrate a clear understanding for where to locate process documents and how processes are integrated into the organization.  A less complex process or procedure is developed or modified and approved for implementation.

	
	DS1.0.3
	Competency
	Ability to develop and deliver oral presentations

	
	
	Do
	Prepare and present three formal oral presentations to an audience.  (Note:  Presentations required by other Qual Card items can help to fulfill this requirement)

	
	
	Know
	Know how to prepare and deliver effective oral presentations 

	
	
	Exit
	Three formal oral presentations are prepared and effectively delivered to an appropriate audience.

	
	DS1.0.4
	Competency
	Knowledge of basic team building concepts and principles

	
	
	Do
	Review, learn and successfully practice teamwork principles.  Participate as a member of 2 or more teams conducting different efforts.

	
	
	Know
	Understand general team building concepts, the value of teamwork and general principles of high-performance teams.

	
	
	Exit
	Effective participation as member of 2 or more teams. 


	
	DS1.0.5
	Competency
	Basic knowledge of IT asset management

	
	
	Do
	Participate in requesting an IT asset from existing inventories, and development of specifications and requisitioning of new IT assets.  Participate in the organization's IT inventory efforts and in preparing and disposing of IT assets.

	
	
	Know
	Concepts and practices for IT asset management including acquisition, inventory, management and disposal.

	
	
	Exit
	Show successfully processed IT asset requests, procurement requests and completed IT asset disposal process documents.

	Level 2: Work Practices
	
	
	

	
	DS2.0.1
	Competency
	Knowledge of performance measurement concepts

	
	
	Do
	Review, discuss and learn how the organization measures operational performance.  Practice developing performance measures for new areas of the organization's operation.

	
	
	Know
	Operations performance measurement concepts and practices.

	
	
	Exit
	Successful development or maintenance of an operational performance metric.

	
	DS2.0.2
	Competency
	Knowledge of project outcome analysis and lessons learned

	
	
	Do
	Analyze the outcome of a project as a member of a project team or independently for a simple project. Identify what worked well and why as well as what did not work well and why.  Identify how to capitalize on what worked well and recommend actions to correct what did not.

	
	
	Know
	Know the basics of project outcome analysis and lessons learned.

	
	
	Exit
	The outcomes of a project are formally presented along with supporting analysis and lessons learned.

	
	DS2.0.3
	Competency
	Ability to prepare formal technical reports using technical writing techniques

	
	
	Do
	Produce a formal technical report on an IT related subject that is complete, accurate and convincing.  Use standard company formats and workplace office tools. (Note: A formal report required by another Qual Card item can be used to meet this requirement).

	
	
	Know
	Understand the basic principles of technical writing and how to prepare formal technical reports.

	
	
	Exit
	Development and presentation of a formal technical report that is complete, accurate and effective and is produced using standard formats and office tools.

	
	DS2.0.4
	Competency
	Knowledge of organization's budgeting and planning processes

	
	
	Do
	Participate in organizational planning and budgeting efforts.  Learn and understand related approval processes and funding flows within the organization.

	
	
	Know
	Understand the processes and concepts of the organization's budgeting and planning practices.


	
	
	Exit
	A review validates an understanding for the organizational planning, budgeting, approval processes and how funding flows within the organization.

	Level 3:  Work Practices
	
	
	

	
	DS3.0.1
	Competency
	Knowledge of basic project management concepts

	
	
	Do
	Successfully complete a nationally recognized class on basic project management concepts.  Learn how these concepts are applied by the organization.  Participate as an observer in management of a project with a senior tech or engineer.

	
	
	Know
	Understand basic project management concepts and the basic project management practices used by the organization.

	
	
	Exit
	Create high level documentation outlining project scope, stakeholders, milestones and issues.

	
	DS3.0.2
	Competency
	Knowledge of the basics of project tracking and reporting

	
	
	Do
	Participate in tracking the conduct of a project as a member of a project team or independently manage a simple project.  Assist in or independently report on project status.

	
	
	Know
	Understand basics of tracking and reporting project status.  

	
	
	Exit
	Project status is accurately tracked and reported.

	
	DS3.0.3
	Competency
	Knowledge of the organization's planning process and goals and objectives

	
	
	Do
	Review the organization’s planning process and policy.  Develop and understanding for current goals and objectives of the organization and how they relate to the organization network capabilities.

	
	
	Know
	Know the organization’s business planning process and current organization goals and objectives.

	
	
	Exit
	Compare and contrast current network initiatives and projects to the organization’s goals and objectives.  Present and discuss with coach.

	
	DS3.0.4
	Competency
	Ability to conduct a Business Case Analysis

	
	
	Do
	Participate in assessing an "As-Is" environment and then exploring alternatives for a "To-Be" environment that improves effectiveness or efficiency of the "As-Is" environment.  Document the assessment and analysis efforts and present results to management.

	
	
	Know
	Understand the concepts and techniques for conducting, documenting and presenting a Business Case Analysis (BCA).

	
	
	Exit
	Assessment, analysis, results and appropriate recommendations are presented and convincing.
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 IT Generalist consists of a broad horizontal level  touching all concentrations.


3 IT Generalists tracks are available: Help Desk, Networking, and Applications.


All other concentrations have 3 levels describing competencies, critical work functions and key activities for the technician; 


Level 1 - Entry Level. Level 2 - Full Working. Level 3 – Expert.
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