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1.0 GOALS AND OBJECTIVES

The objective of the NAVSEA Data Environment (NDE) project is to develop a Data Environment that supports Navy modernization, logistics/configuration and maintenance functional processes.  This environment will consist of client applications, business objects and an enterprise data model that supports those applications. The NDE initiative is a joint NAVSEA 04L, 04M and 04I effort.

Today’s Navy ship configuration, logistics, and maintenance systems do not function as an integrated process because of the diversity of commands involved in shipbuilding, modernization, and maintenance.  The process of modernizing and maintaining ships has become so complex that each activity involved has had to develop information systems to manage the process.  In the mid-1990s an attempt was made to integrate these systems by the use of information exchange files; however, this only complicated the process and created a society of data file transfer people.  The NAVSEA Data Environment (NDE) is being developed to fully integrate the processes and information technology into one common enterprise data environment.  

The following are reasons for developing the NDE:

· Redundant Data

· Different Data Structures

· Too many “File Bridges”

· Redundant Processes

· Lost Data

· Lack of Data Synchronization 

· Cost of Database Maintenance

· Complexity or Inability to See or Retrieve Complete Data View

The scope of the NDE project is extensive because the objective is not just to “glue” a bunch of computer programs together, but to create a single integrated data environment. The guiding principal for the NDE project is the following:


ENTER ONCE


STORE ONCE


SHARE MANY
The first statement requires a determination of source of input.  As each system is assimilated into NDE, the data elements required will be analyzed to determine if the new system has any components that represent authorship and which components are already represented in NDE.  The second statement requires network connectivity, which may not be available in every region of the enterprise.  The hardware technology is available to centralize all Navy modernization, logistics/configuration and maintenance data, but the cost may be prohibitive. 

The first NDE phase was designed to integrate the configuration and maintenance systems in NAVSEA:

· Organizational Maintenance Management System – Next Generation (OMMS-NG)

· Ships’ 3-M History Program (Ships’ 3-M)

· Regional Maintenance Automated Information System (RMAIS)

· Integrated Class Maintenance Plan (ICMP)

· SupShip Enhanced 2E-Spec writer tool and viewer tool (NMDB)

· Configuration Data Managers Database – Open Architecture (CDMD-OA)

· Fleet Modernization Program Management Information System (FMPMIS)

· Alteration Installation Planning System (AIPS)

The Naval Sea Logistic Center (NSLC) proposed the NDE solution on 18 November, 1998 to NAVSEA 04L, 04M, and 04I (NDE.PROPOSAL.DOC).  The proposal outlined a process of merging legacy systems into the NDE architecture and developing client applications.  The proposal also listed the initial systems to be considered for assimilation into NDE.  The following table lists the initial systems the were assimilated into the data model:

NDE PROPOSAL (PHASE I) Database Model Dates 

(NOT APPLICATION COMPLETION DATES)

System
Site Responsible
Proposed

Data Model
Status

OMMS-NG
NSLC Mech
11/11/99
Completed

Ships’ 3-M
NSLC Mech
11/11/99
Completed

RMAIS
NSLC Lant
11/11/99
Completed

ICMP
NSLC Mech
11/11/99
Completed

NMDB
NSLC Mech
8/13/99
Completed

CDMD-OA
NSLC Pac
7/7/99
Completed

FMPMIS-logistics
NSLC Pac
4/28/00
Completed

AIPS
NSLC Pac
2/11/00
Completed

ORCAS
NSLC Pac
9/30/00
Completed

Phase I of NDE would have given Port Engineers a single point of entry to view Maintenance 2K, FMP, and AIPS information.  However, since the maintenance functions (2K- screening/planning/brokering) were included in Phase A of the ERP project, the NBDE-RMAIS(P6) module of NDE was cancelled. At the same time the decision to continue integrating Navy Modernization into NDE was made based on the following benefits:

· Phase A ERP did not include national system functions like FMPMIS or AIPS.

· NDE Provides an Integrated Data Structure for Modernization data

· NDE Links legacy alteration planning systems for initial loading of an ERP

· NDE Amplifies the functional requirements for Navy Modernization for ERP

· NDE Unifies Business Processes in preparation for an ERP.  NDE uses the Unified Modeling Language (UML) Use Cases for requirements determination.
The primary focus of Phase NDE was changed in February 2000 to concentrate on supporting the Fleet Modernization Program (FMP).  

During tycom/fleet visits in FY99 and FY00, several additional systems for integration were found that needed to be added to the NDE database:

· Space & Warfare Systems Fleet Modernization Program (SPAWAR-FMP)

· Total Alteration Management System (TAMS) – Used by submarine community

· Life Cycle Resource System (LCRS) – Used by AIRPAC and AIRLANT

· Afloat Master Planning System (AMPS) – Used by NAVSEA 053 to assign battleforce/group composition and configuration of inter-operable equipment

· Alteration Management Program (AMP) – Requirements by NAVSEA 04M to support the Regional Maintenance Office concept (RMMCO)

In addition to Navy Modernization modules, the following modules were added to NDE in FY00.  They were added because the NDE database structure supported the data requirements for these systems. 

· Material Management Requirements System (MMRS)  - Completed Version 1.0.0

· Configuration Data replicator from CDMD-OA to NDE

· Diesel Engine Inspection System (DEI)

· Outfitting Real-time Control and Accounting System (ORCAS)

The ORCAS system design was added in FY00, and in FY01 six legacy systems were integrated into a single client.  The ORCAS client is currently in beta testing and will go production in October.  ORCAS will replace or integrate the following legacy systems:


ACTS – Used by FISC Puget to track outfitting requisitions
Replace


PMICS – Used by NSLCMech to track push pull inventories
Interface


MAMS Review – Used by NSLCMech



Replace


HIVAL Review – Used by NSLCMech



Replace


OSI Review – Used by NSLCMech



Replace


RAM/CRAMSI Review – Used by NSLCMech


Replace

Both NDE-Navy Modernization (NDE-NM) and ORCAS represent examples where the NDE team was able to consolidate several data elements and systems that were doing similar functions in several independent systems.

During the initial site visits to the various stakeholders for each application, the NDE design teams determined that many of the legacy systems lacked complete requirement documentation.  For example, the FMPMIS application had a policy manual that was last updated in 1993; however the current business process was not outlined in that policy manual.  Therefore, the NDE team started working with the major stakeholders to update the requirements documentation before assimilation into the NDE data model.  The NDE Software Policy Manual outlines this procedure (nde.doc).

A six-step process of integrating a system into NDE was developed:

· Legacy System Visits


Collect Database Models


Collect Functional Requirements


Review Client Legacy Application User Manuals


Review Client Legacy Application Security Plans


Interview Legacy Application Users and Stakeholders

· Requirements Determination

The documentation from the legacy system may not be sufficient to determine how data elements are used or how business objects should be developed; therefore, it is often necessary for the NDE development team to work with the legacy development group to update the requirements.  This process is very time consuming.

· Business Process Modeling

From the requirement documents, the NDE team must work with the major stakeholders to document the business process for each function.  The team must determine if this business process is being conducted by another element of NDE.  If the process is redundant, the NDE team must define business rules for accessing the same process from different areas.  The requirements for Navy Modernization were entered into a UML tool as Use Cases.  They are published on the NDE web site at www.nde.navy.mil.

· Database Modeling

After the requirements are refined and the business process documented, the data objects (tables) and attributes (columns) can be defined to support the requirements.  NSLC Mech is the data element and database librarian and database architect.  Each NDE team works with NSLC Mech to register the NDE data objects and attributes.  This ensures consistency across the entire project.   The NDE Software Policy Manual outlines the standards used in constructing the database models and data elements.

· Client Application Development

NDE design teams work with the functional stakeholders to decide on the path for client application development.  In some cases, the client may remain in a legacy arrangement and just be connected to the new NDE database.  In other cases, a new web client or client-server application is desired.  In these cases, the NDE design team may design and develop, or assist other groups in the design.  Organizations outside of NSLC can become NDE development sites.  The NDE Software Policy Manual outlines the standards and Quality Assurance policies that must be followed to become an NDE development site.

· Data Migration from Legacy to NDE

The transition from legacy to NDE can be accomplished in two methods:

1. Replication from legacy databases into NDE while retaining the legacy databases and client applications until those clients are re-hosted/updated.

2. Move legacy data into NDE after clients are re-hosted/updated and shutdown legacy databases.

The data migration method is determined by the legacy system stakeholders based on several factors (cost, complexity, schedule, …).  This allows for the migration of data to NDE for national sharing before the assimilation of all client applications.

For the AIPS system, legacy data was directly loaded into NDE.  The legacy system was running on old hardware and critical to retire the legacy system as soon as possible.  On 16 April 2001, legacy AIPS was retired and NDE assumed the functions of AIPS.  At that time a replicator for FMPMIS legacy data and SPAWAR IDB/TLS data was activated and is currently running to ensure NDE has a complete listing of all alterations between the three legacy systems.  As the functions of FMPMIS legacy and SPAWAR IDB/TLS are demonstrated in NDE they can be retired as well.  The LCRS FMP data will also be replicated in the summer of FY01.  TAMS data was loaded into FMPMIS legacy but the requirements for TAMS are still be reviewed to determine if TAMS can be retired in FY01.

PROJECT PERFORMANCE CRITERIA

The ultimate success of NDE will be decided by the end users of Navy modernization, logistics/configuration and maintenance data.  However there are some performance measurements that can be derived from the NDE goals:

· NDE Goals

· Increase the Quality of Configuration on Ships

· Increase the Quality of Historic Ships 3M information

· Decrease redundant processing (entering the same data more than once)

· Decrease the number of tables and elements in the enterprise

· Decrease the number of unsupported alterations being installed

· Increase the productivity of Maintenance Planning and Execution

· Improve the identification of configuration for maintenance actions

· Enhance assessment capabilities

· Provide total visibility of ship configuration, maintenance, and logistics to support executive decision making

Since the focus was changed in FY00 to Navy Modernization and ORCAS functions, the following specific goals were set:

· NDE-NM Goals

· Reduce Cost of Operations for FMPMIS and AIPS

· Provide total visibility of all alteration data (AIPS, FMPMIS, LCRS, TAMS, AMPS, and SPAWAR)

· Provide secure access to all navy activities that have a requirement for reviewing alteration information

· NDE-ORCAS Goals

· Reduce Cost of Operations for ACTS and associated outfitting programs

· Integrate the functions of FISC Puget and NSLC Mech to delete all file transfers between the two commands.

· Provide better metrics for managing the outfitting process

· NDE Performance Measures Examples:

Measure the number of configuration items prior to NDE for each ship and compare to the number of items after one year of NDE that are not linked to a CDM function.  This will show that the maintenance process, or alteration planning process may have required a configuration item that was not previously defined in CDMD-OA.  In addition, the number of requisitions for unknown configuration items before and one year after NDE installation can be used to show an increased in the quality of ship configuration.

Count the number of 3M maintenance actions where the configuration item was not identified before and after NDE. 


Count the number of applications that manage redundant national data before and after NDE implementation.

Count the number of unsupported alterations in the past 2 years prior to NDE.  This may require some research of Naval Messages and Email.  Then compare the number of unsupported alterations one year after the installation of NDE.  This number should be zero in NDE.

Take a survey of Port Engineering and Planning functions prior to NDE.  A qualified engineering group should conduct the survey.  The survey should focus on timed processes.  One year after the installation of NDE, the same survey should be conducted to determine if these functions are improving or getting worse.

2.0 WORK BREAKDOWN STRUCTURE (WBS)/ TASK SCHEDULE

Detailed WBS schedules are available in MS Project format for the following:

NDE-Database Modeling (FY99-FY00)

NDE-NM Development and Implementation (AIPS FY01)

NDE-NM Development and Implementation (FMPMIS Logistics FY01)

NDE-ORCAS Development and Implementation (FY00-FY01)

3.0 PRODUCT SIZE ESTIMATES

NDE is a 3-tiered enterprise database application solution.  Oracle serves as the database engine.  Silverstream is the middle layer application server.  The NDE clients could be web based, Powebuilder, Delphi, or any other application compatible with the NDE architecture.  The table below estimates the number of database objects, middle layer business objects, and clients:

OBJECT ESTIMATES


Object Type
Estimate
Current

Database Tables
1200
1115

Database Procedures
300
50

Database Triggers
900
199

Java Beans
50
0

Java Business Objects
200
537

Clients

20
2

Database Indexes

2050

Web Pages

378

Clients

20
4 

(nde-nm web, nde-orcas pb, nde-mmrs web & dei web)

4.0 RESOURCE ESTIMATES (FUNDING)
COST COMPARISON

It is hard to compare software development projects because the size and complexity can impact the overall development cost.  However, it is fair to show the total budget cost of applications before and after the NDE installation based on the savings from combining database administration and hardware and software licenses.  Note this is not the total cost savings of NDE.

NDE BEFORE/AFTER COST COMPARISON

Project
FY99 (K$)
NDE-FY02

FMPMIS
2,400
1465

ACTS/ORCAS
1,200
470

AIPS
700
200





Total
4300
2135

The table above shows a savings of $2.2 million in the first year of operation.  

It is remarkable that during the development of NDE and the migration of legacy Navy Modernization systems, the FMPMIS budget was significantly reduced.  The FMPMIS budget was the primary source of funding for the NDE Navy Modernization module.  The following chart shows the dramatic decrease of funding provided for the FMPMIS/NDE/AIPS projects over the last several years.
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5.0 PROJECT SCHEDULE
NDE PROJECT SCHEDULE

ID
TASK
ORIG
CURR
COMP

1
Obtain senior management approval
01/22/99
01/22/99
01/22/99

2
Analyze and define NDE environment
04/28/99
04/28/99
04/28/99

3
Configuration Management
07/07/99
11/22/99
11/22/99

4
NDE Standards
09/17/99
11/01/99
11/01/99

5
Security 
10/15/99
12/01/99
12/01/99

6
Initial Data Model
09/28/99
09/28/99
09/28/99

7
CDMD-OA Integration/Implementation
01/10/00
06/05/00
10/01/00

8
DEI Integration/Implementation
12/31/99
06/05/00
10/01/01

9
AIPS Integration/Implementation
12/31/99
01/04/01
04/16/01

10
MMRS Integration/Implementation
10/05/99
02/25/00
04/16/01

11
SPAWAR-FMP replication into NDE
09/28/00
06/05/00
04/16/01

12
FMPMIS replication into NDE
09/30/99
01/04/01
04/23/01

13
ORCAS Integration/Implementation
12/24/99
10/01/01


14
AMPS Replication

08/15/01


15
LCRS FMP Replication

09/15/01


16
TAMS Integration/Implementation

10/01/01


17
FMP Planning/Logistics Module

12/01/01


18
FMP Budgeting/Program Module

12/01/02


19
FMP Funddocs/Execution Module

12/01/02


20
NDE Mission Complete

12/15/02



The following charts outlines the NDE-NM system integration schedule:
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6.0 ERP Transition Strategy

The strategy for the integration of NDE Navy Modernization into ERP/SAP can be divided into two phases.  The first phase is to interface with ERP for alteration management.  Since NDE-NM stores all alterations as “JOB”s in the database structure, an application once approved for a ship applicability can be formatted and sent to ERP/SAP as a 2K job.  These 2K jobs can be loaded into ERP/SAP as a work order and the normal work order processing can take place.  This will allow all budget programming and fund document execution to take place in NDE-NM/FMPMIS without having to incorporate the functionality in to ERP/SAP immediately.  During this phase, it will be necessary to send SAP work order status back to NDE-NM for reporting completion and final cost.   This will allow for metrics reporting fleet wide.  

The next phase is to take the NDE-NM UML Use Cases and determine where this functionality can be incorporated into the initial Phase A configuration of SAP.  This consists of setting approval workflow paths and determining roles in SAP for key steps.  Once the Budgeting/Planning module of NDE-NM sends a work order to SAP, the estimating, scheduling, and status reporting can take place in SAP.  The final step would be to determine if the budget programming and execution of fund documents would be transferred to SAP.  This would be the last step as it has the highest risk in terms of costing harm to the Navy Budgeting process, which directly impacts fleet readiness.

The strategy for ORCAS migration to ERP will be determined in FY02.

7.0 Project Lesson’s Learned

· Adopt development standards at the onset of the project and audit continuously.

· Document before coding at all costs.

· Develop a flexible security strategy at the beginning of the project.

· Get a test server and environment established as soon as possible and let the user community review screens during the development process.

· Start the security documentation on the first day of the project.

· Create a single Development and Test environment no matter how many development sites you have working the project. It is critical that all development teams at remote sites use the same development and test environment.  Don’t allow remote development databases.

· Use a Lesson’s Learned Web accessible system to share information between development sites.

· Have only one central Database Administrator.

· Use comparison tools to check database changes between development and test and then audit if these changes are incorporated in CMM documentation for some release.

8.0 Summary

The NDE project brought together the best combination of government and contractor support personnel in the history of Information Technology at the Naval Sea Logistics Center.  The NDE database is the largest NAVSEA corporate database and the NDE web application is the most complex web application in the history of NAVSEA.  The technical huddles of deploying a large- scale secure web application were astounding.  I would like to thank the NDE development teams and the men and women of the NAVSEA and SPAWAR Navy Modernization community for their dedication and commitment to this project over the past 2 years.  It has not been easy and the journey is only beginning…
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