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[bookmark: _Toc111010135]Introduction
[bookmark: _Toc412552303][bookmark: _Toc412552304][bookmark: _Toc392489661]The purpose of this document is to provide an annual summary for the full range of data management services for the CWDS project. These services are an integral part of the software lifecycle for the project in addition to the overall production support for the CWDS applications. The data management plan provides a snapshot of the efforts surrounding data management for the project during the previous 12 months. The plan summarizes the data quality efforts of the project, including cleansing, deduplication, and validation. The plan also details the database design aspects for each CWDS release. This includes design normalization, development, and deployment of new and updated database schema objects and the security of those objects. Finally, the plan provides a summary of the data migration efforts designed and executed during the past year. 
[bookmark: _Toc111010136]Data Quality Summary
The overall quality of the data input to any automated system is a vital aspect of that system. Data is input from many different sources and each source must be monitored for data consistency, relevance, and duplication as it enters and exits the system. The project team, which may be composed of Contractor personnel and Commonwealth staff, conducts the following processes to help ensure the quality of add data for CWDS:
· Perform Data Cleansing
· Execute Data Deduplication
· Perform Data Validation
· Review CWDS data architecture to identify common or significant data quality issues.

The CWDS project team performs data cleansing and validation as a routine part of all data imported to the system.  Data cleansing is the process of ensuring that the data is complete and correct. Data validation is the process of validating that individual data are correct and meaningful based upon the requirements. These processes work together to confirm that the data is as complete as possible. When possible, the data is corrected by the software for further processing. If it is not possible to correct the data, then it is returned to the originator for correction and re-processing. Online screens are developed to perform this process as part of the interaction with the user. Interface processes are developed to cleanse and validate the data before processing; errors are returned to the originating process as specified in the business requirements. These processes are part of the overall lifecycle for the project.

The CWDS project team performs data deduplication as part of the data imports to the system as well. When possible, data is checked against existing data to ensure that information that should be processed one time is not re-entering the system as new. Deduplication efforts can take place as part of the overall lifecycle for the project and are often included in the business requirements for new/existing processes. They are also built as a follow-up process to help identify and remove duplicate data. (One example of this is the participant merge process within CWDS in which there is often a human intelligence/examination that occurs to discern if two or more records identify the same participant with functions available by staff members to merge and remove the duplicate information.)

The CWDS project team also reviews different data structures to help identify common or significant data quality issues. These have been identified because the data issue causes a processing anomaly or error somewhere downstream in the processing of that data. The project team has access to a set of data quality reports that identify possible data issues so that these items can be corrected before causing processing issues by downstream processes.  

These current reports are listed below:

	Report Name
	Comments

	Case Closure Hours per Week
	Shows cases with an overly high closure hour quantity.

	Cases with Duplicate Case Status History Entries
	

	Cases with Guardian Signature Date in the future
	Used to prevent potential issues with Federal reporting.

	Cases with Invalid Staff begin or end dates
	

	Cases with Multiple Case Managers
	Each case should have only one case manager active at a time.

	Cases with Multiple SS Benefits records
	Can cause issues when importing data to Ticket Tracker for reimbursements.

	Common Measures – Missing Report Cycle End
	Aids in research for missing end dates for Common Measures.

	Fund Monitoring Fund Detail Expenditure Subreport
	

	Fund Monitoring Fund Detail Obligation Subreport
	

	Fund Monitoring Report
	Examines Pre-ETS offices and funds for accuracy.

	Interface User – Invalid County
	New users from DHS must have a valid county code.

	Invalid Birth Dates
	

	Invalid Email Addresses
	

	Invalid Participant Names
	

	Invalid SSNs
	

	NLX Job Indexing – Luzerne Job Order Errors
	Used to correct salary information on the NLX job report pilot for Luzerne county.

	OVR CA Degree Date Mismatches
	Identifies data issues between degree information and degree dates on the Comprehensive Assessment.

	OVR Veteran Flag Mismatches
	Identifies data issues between veteran information on the pre-application and the application.

	Participant Address Duplicates
	

	Pre-ETS Activities with Attendee Issue
	

	Pre-ETS Remaining Funds
	Details Pre-ETS activities that have funds obligated but not expensed.

	Pre-ETS Report vs. Invoice
	Details Pre-ETS activities that have differing total amounts reported vs. invoiced.

	Service Authorizations – End Date prior to Begin Date
	

	Trade Veteran flag mismatches
	Identifies veteran data issues between the Trade applications and the participant profile.


Figure: Data quality reports

[bookmark: _Toc111010137]Database Design Summary
Having a solid database design strategy is an important part of the CWDS software lifecycle because it provides an integrated, well performing data storage platform for the software. Since the database platform is a relational database product (Microsoft SQL Server) it is important to adhere to the relational design principles. This includes a logical design that incorporates standard normalization of the data objects across the entire project. Following normalization principles helps to reduce data duplication, confirms referential integrity of the data, and helps to simplify data management in a transactional system. In addition, since relational database management software is written to perform more efficiently when these principles are used, the database access routines perform more efficiently when these principles are followed. As a general practice we adhere to the third normal form for all data. In short, this means that every piece of information, or column, in a table depends on the primary key of the table.  Following the principles of the third normal form helps to ensure that the data is not duplicated and that the consistency of the data is not compromised.

Another important component of the design strategy is the data storage strategy. The storage strategy includes a set of guidelines used for the physical implementation of the different types of data stored for the project. These guidelines have been created to allow the database administrators to have maximum flexibility to manage the space needed to store the data, to manage the storage spaces, to provide a high level of performance for the storage and retrieval of the data and to provide disaster recovery to those spaces.

For the CWDS project, the storage strategy is based on the types of data that is required as well as the need to regulate the growth of that data. To that end the data is stored in a series of databases that reside on two different servers (in production).  This two-server configuration was designed to provide consistent performance for both the OLTP applications, for reporting needs, and to provide ease of management of the data spaces. The data captured and utilized by CWDS includes not only information directly related to the business of workforce development, but also configuration and user access data, web page session state data, information to control and record batch process execution, and information captured when unexpected errors occur using the application.  

The following table provides an overview of the database structure and the guidelines for storage in each database.

	[bookmark: _Hlk48122519]Database Instance: Online Transactional

	[bookmark: _Hlk48130756]Database Name
	Definition/Guidelines for Use

	ASPSTATE
	This is a Microsoft standard database. It is used to manage the session state of each user that accesses any page in the CWDS/New hire application. The data structures are not changed. The data in this database is accessed/updated often, but is also “transient”, meaning it has a short life span and is removed after the user logs out of the application.

	CIS_RECNCLN
	This custom database is used by various DHS process to reconcile the participant data that is shared with DHS and the CWDS application. It is not used directly by the users of CWDS.

	CWDS
	This custom database stores the transactional data used by the CWDS application. It also stores information used by the application, including roles, permissions, batch process definitions, and configurable data points that may change from time to time. In addition, an audit trail of changes to transactional data is also stored in this database.

	CWDS_ARCH
	This custom database stores information that has been archived from both the CWDS and NEWHIRE databases. It is retained here for one more year before being permanently removed. It is not used by the user application.

	CWDS_IIS_LOGS
	This custom database stores pertinent information from the application IIS logs for use in application monitoring and monthly reporting. It is not used by the user application.

	CWDS_SCHD_PRCS_LOG
	This custom database is used by scheduled processes (i.e. batch processes) to monitor and record their execution progress and errors.

	[bookmark: _Hlk48130925]NEWHIRE
	This custom database stores the transactional data used by the NEWHIRE application. In addition, an audit trail of changes to transactional data is also stored in this database.

	Database Instance: Reporting

	Database Name
	Definition/Guidelines for Use

	CWDS_APPLOG
	This custom database is used by the user application to record unexpected error details.

	CWDS_DOC
	This custom database is used by the CWDS application to store uploaded documents.

	CWDS_MIRROR
	This custom database is a copy of the CWDS database. It is refreshed each night and is used by the reporting subsystem to access transactional data without blocking current users.

	CWDS_RPRT
	This custom database is a repository of de-normalized data for specific reports within the CWDS application. It is also used by ad hoc BOE users for reporting needs.

	NEWHIRE_DOC
	This custom database is used by the NEWHIRE application to store uploaded documents.

	NEWHIRE_MIRROR
	This custom database is a copy of the NEWHIRE database. It is refreshed each night and is used by the reporting subsystem to access transactional data without blocking current users.


Figure: Overall database structure and guidelines.

This above set of databases support a custom application and consequently the requirements for the application (and the databases that support the application) change with each release of the software. The schema for each of the physical databases requires changes for new and updated application requirements. The custom databases that support CWDS contain a variety of data, from uploaded documents to participant-entered information to configuration data for the application to execute correctly. 

The following table provides a summary of the number of user tables that are currently utilized to store this information.

	Database Instance: Online Transactional

	Database Name
	User Table Count

	CIS_RECNCLN
	12

	CWDS
	2,050

	CWDS_ARCH
	1,224

	CWDS_IIS_LOGS
	6

	CWDS_SCHD_PRCS_LOG
	11

	NEWHIRE
	34

	Database Instance: Reporting

	Database Name
	User Table Count

	CWDS_APPLOG
	4

	CWDS_DOC
	17

	CWDS_RPRT
	230

	NEWHIRE_DOC
	1


Figure: Table counts by database.

Each software release requires changes to the database schemas, and the project team confirms that schema changes are evaluated and designed to meet the requirements stated. The team confirms that changes are designed to meet the normalization standards for a relational database and meet the naming standards set by L&I for enterprise software. After design and approval are complete the schema changes are deployed, as appropriate, to each testing environment and then into the production environment, coordinated with all applicable software changes for that release.  

The table below provides a summary of the schema changes to the CWDS custom databases during the previous contract year.

	Release
	Database
	TFS Item
	Summary

	15.1
	CWDS and CWDS_ARCH
	128406
	Add remote flag for job orders.

	15.1
	CWDS and CWDS_ARCH
	128738
	Add new table for staff notifications.

	15.1
	CWDS and CWDS_ARCH
	129751
	Add enabled flag for staff notifications.

	15.1
	CWDS and CWDS_ARCH
	130022
	Add columns for participant orientation.

	15.1
	CWDS
	130732
	Add trigger to correct invoice bundle.

	15.1
	CWDS and CWDS_ARCH
	131830
	Change numeric precision for 3 pre-ETS columns.

	15.1
	CWDS and CWDS_ARCH
	131955
	Lengthen 2 address columns.

	15.1
	CWDS and CWDS_ARCH
	131966
	Add contractor report flag.

	15.1
	CWDS and CWDS_ARCH
	132220
	Add veteran code.

	15.1
	CWDS
	127798
	Drop unused procedures.

	15.1
	CWDS and CWDS_ARCH
	132551
	Add fund to OVR NFFS provider representative.

	15.1
	CWDS and CWDS_ARCH
	132629
	Add 4 columns for MS Hub and new staging table.

	15.1
	CWDS and CWDS_ARCH
	133377
	Lengthen RPT_DESC column.

	15.1
	CWDS
	133547
	Make RPT_END_DT nulls allowed.

	15.2
	CWDS and CWDS_ARCH
	131814
	Add new tables for CA/MSG.

	15.2
	CWDS and CWDS_ARCH
	132753
	Add one new table for CA/MSG.

	15.2
	CWDS and CWDS_ARCH
	132772
	Add 4 new columns for education data.

	15.2
	CWDS
	132833
	Make checkpoint end date mandatory.

	15.2
	CWDS and CWDS_ARCH
	132992
	Add 3 columns for help center documents.

	15.2
	CWDS and CWDS_ARCH
	133105
	Add new table for addendum files.

	15.2
	CWDS and CWDS_ARCH
	133144
	Add a new column to relate CA and MSG documentation types.

	15.2
	CWDS and CWDS_ARCH
	133541
	Add WPA to participant plan.

	15.2
	CWDS and CWDS_ARCH
	133849
	Add new BJJS funding flag.

	15.2
	CWDS and CWDS_ARCH
	134868
	Add a new table for budget year.

	15.2
	CWDS
	135484
	Make 5 pre-ETS columns mandatory.

	15.2
	CWDS and CWDS_ARCH
	135538
	Make 3 column changes for CA/MSG.

	15.2
	CWDS and CWDS_ARCH
	131263
	Add history table for CA/MSG.

	15.2
	CWDS and CWDS_ARCH
	137645
	Add new column for IWT employer contributions.

	15.2
	CWDS and CWDS_ARCH
	137797
	Make 3 columns changes for CA/MSG.

	15.2
	CWDS
	132629
	Update triggers for MS Hub with new event types.

	15.2
	CWDS
	138296
	Make employer contribution mandatory.

	15.2
	CWDS
	138306
	Make BJJS funding flag mandatory.

	15.2
	CWDS
	138532
	Add new columns for MS Hub.

	15.2
	CWDS
	132550
	Drop unused stored procedures.

	15.2
	CWDS and CWDS_ARCH
	139005
	Lengthen 2 columns for CA/MSG.

	15.2
	CWDS
	138532
	Update MS Hub triggers.

	15.2
	CWDS_RPRT
	136573
	Add new columns for IWT employer contributions.

	15.3
	CWDS and CWDS_ARCH
	140277
	Add one new column to store institution office.

	15.3
	CWDS and CWDS_ARCH
	141709
	Add a new table for school surveys.

	15.3
	CWDS
	3827
	Drop unused stored procedures.

	15.3
	CWDS and CWDS_ARCH
	142571
	Add a new table for new program performance form.

	15.3
	CWDS
	142676
	Add a unique constraint to enforce unique program titles.

	15.3
	CWDS and CWDS_ARCH
	143592
	Drop unused column on school survey table.

	15.3
	CWDS and CWDS_ARCH
	143607
	Add flag to Office table to show for rapid response.

	15.3
	CWDS and CWDS_ARCH
	144453
	Remove foreign keys for pre-ETS school services; column definitions changed.

	15.4
	CWDS and CWDS_ARCH
	145312
	Add new columns for plan goal achievement.

	15.4
	CWDS and CWDS_ARCH
	146455
	Add 3 new columns for referrals.

	15.4
	CWDS and CWDS_ARCH
	146459
	Add a new column for the unique entity identifier.

	15.4
	CWDS and CWDS_ARCH
	147145
	Move three columns from referrals to the case.

	15.4
	CWDS and CWDS_ARCH
	147529
	Add a new table to store school event coordinators.

	15.4
	CWDS and CWDS_ARCH
	148192
	Add unique entity identifier to the office table for LDWAs.

	15.4
	CWDS
	148723
	Add a new table to track user role history.

	15.4
	CWDS and CWDS_ARCH
	148929
	Add new columns for survey respondent changes.

	15.4
	CWDS and CWDS_ARCH
	149988
	Add a new column for program rejection.

	15.4
	CWDS and CWDS_ARCH
	150037
	Change datatypes for two code columns.

	15.4
	CWDS_RPRT
	149014
	Add a new table for BWDP Survey text responses.

	15.5
	CWDS and CWDS_ARCH
	143397
	Add new tables and columns for new trade functionality.

	15.5
	CWDS and CWDS_ARCH
	144065
	Lengthen several columns for new trade functionality.

	15.5
	CWDS
	145298
	Add new triggers for a new SOLR collection.

	15.5
	CWDS and CWDS_ARCH
	146296
	Add columns for new comments in trade.

	15.5
	CWDS and CWDS_ARCH
	147414
	Add column for a new comment in trade.

	15.5
	CWDS and CWDS_ARCH
	147953
	Add participant to the correspondence log.

	15.5
	CWDS and CWDS_ARCH
	149165
	Add more comment columns for trade.

	15.5
	CWDS and CWDS_ARCH
	149165
	Move application type code from waiver renewal to ATAA application.

	15.5
	CWDS and CWDS_ARCH
	149991
	Add a completed assessment column.

	15.5
	CWDS
	150131
	Add new triggers for a new SOLR collection.

	15.5
	CWDS and CWDS_ARCH
	150750
	Change the primary keys on 4 trade tables.

	15.5
	CWDS and CWDS_ARCH
	150752
	Add a new column for trade petition waivers.

	15.5
	CWDS and CWDS_ARCH
	151393
	Add a new column for impacted employers.

	15.5
	CWDS and CWDS_ARCH
	151688
	Add 3 new columns for impacted employers.

	15.5
	CWDS and CWDS_ARCH
	151753
	Add 2 new columns for electronic signatures.

	15.5
	CWDS and CWDS_ARCH
	152332
	Add 3 new columns to save SOC and CIP for IEP.

	15.5
	CWDS and CWDS_ARCH
	152524
	Add new columns to save SOC and CIP versions.

	15.5
	CWDS
	152850
	Add new case history table.

	15.5
	CWDS and CWDS_ARCH
	153464
	Add high demand flag to enrollment.

	15.5
	CWDS
	153548
	Make the electronic signature optional.

	15.5
	CWDS and CWDS_ARCH
	153803
	Lengthen the CIP and SOC titles.

	15.5
	CWDS and CWDS_ARCH
	153998
	Add a new table to store “other” employer, provider, or school for CA/MSG.

	15.5
	CWDS and CWDS_ARCH
	154430
	Add a new column to store high demand for SOC at time of objective.

	15.5
	CWDS and CWDS_ARCH
	154532
	Add a new table to store attainment types for CA/MSG.

	15.5
	CWDS and CWDS_ARCH
	154662
	Add reactivated flag to the case.

	15.5
	CWDS and CWDS_ARCH
	154846
	Add a new table to store the attainment and enrollment type relationships.

	15.5
	CWDS
	150081
	Remove unused stored procedures.

	15.5
	CWDS and CWDS_ARCH
	155500
	Lengthen credit hour quantity for checkpoints.

	15.5
	CWDS and CWDS_ARCH
	155627
	Add new flag for services.

	15.5
	CWDS_RPRT
	154879
	Add 5 new columns for RPT000 – service detail.

	15.6
	CWDS and CWDS_ARCH
	157259
	Add a new column for competitive employment.

	15.6
	CWDS
	157406
	Add 5 new tables to store IEP plan history.

	15.6
	CWDS and CWDS_ARCH
	157752
	Add a new column; full program flag for service.

	15.6
	CWDS
	158137
	Add a new column to storer the sort order for RA resource documents.

	15.6
	CWDS
	158168
	Add a new table to store IEP plan interest history.

	15.6
	CWDS
	158059
	Make 3 columns optional for HGAC.

	15.6
	CWDS
	155498
	Drop unused stored procedures.

	15.6
	CWDS and CWDS_ARCH
	159562
	Add new columns for FSR lock information.

	15.6
	CWDS
	160351
	Add a new table to store OVR pre-application history.

	15.6
	CWDS and CWDS_ARCH
	162354
	Add a new column to store pre-ETS line item totals.


Figure: Schema Change Summary.
[bookmark: _Toc111010138]Data Migration Summary
The migration of data from one system to another is an integral part of most software development, and CWDS is no exception. For the initial release of CWDS and NEWHIRE data was gathered from numerous sources, mapped to the CWDS data structures, translated, and loaded into the new database. Although the project applications are now mature, there is still an occasional need to convert data, either from new sources or from older data structures within CWDS to new structures to support new requirements. 
When requirements dictate that data must be converted, a detailed plan for the conversion of existing data is created and includes a schedule for the conversion and considers the relationship of the data on existing processes and the testing and release schedule.  

Early in the development lifecycle the data mapping from the old structures to new is documented. A Data Mapping document is delivered for each release as part of the development process and details any data migration that is necessary for that release.  

The table below summarizes the various data migration activities that occurred during the previous year on the project.

	Release
	Data Migration Summary

	15.1
	There were no migration requirements in this release.

	15.2
	There were no migration requirements in this release.

	15.3
	There were no migration requirements in this release.

	15.4
	There were no migration requirements in this release.

	15.5
	There were no migration requirements in this release.

	15.6
	There were no migration requirements in this release.
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