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1 Overview

The purpose of this paper is to attempt to demonstrate that the NIMS Architecture developed as a part of the Integration Support Contractor (ISC) activities and approved by the FAA in May, 1998, is still valid.  The Baseline Architecture is documented in the Phase 1 Architecture Analysis Report (302-NE-004, revision July 14, 1998).  

The proposed method of validation is based on inductive reasoning.  The ISC developed the Baseline Architecture.  That architecture was reviewed and accepted by the FAA.   The ISC went on to develop initial and final system designs based on the Baseline Architecture.  For reasons outside the scope of this report, that effort was terminated.  Shortly thereafter, the Operational Design Team (ODT) began the development of Phase 1 NIMS, an initial NIMS system to support opening the Operational Control Centers (OCCs) in October of 2000.  Starting with the initial ODT design, the NIMS System Design Team has developed a NIMS Phase 2 Plan as a set of "Sub-Spirals" to organize and define logical steps in evolving from today's legacy system to the full NIMS functionality.      

If it can be shown that the result of the independent activities noted above adhere to the original Baseline Architecture, then it can be concluded that that original architecture is still valid.  

The ODT work is documented in Operational Guidance for NAS Infrastructure Management, version 1.1, dated April 23, 1999.  The NIMS System Design activity is documented in various viewgraph presentations.  Our approach to architecture validation is to analyze the ODT design and the System Design Group's Sub-Spirals against the Baseline Architecture as defined in terms of Functional, Information, Security, and RMA views.  This report documents that analysis and shows that the current NIMS Phase 2 Plan adheres to the Baseline Architecture and ultimately achieves the NIMS vision.  By inference, this demonstrates that the Baseline Architecture is still valid.  
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Figure 1 Architecture to Vision

Figure 1 Architecture to Vision highlights the idea that multiple design approaches could be used to achieve Baseline Architecture.  This architecture was developed from an understanding of the NIMS operational concept as well as the formal NIMS requirements.  The ISC went on to develop an initial NIMS design, as well as provide the outline of future design steps necessary to achieve the NIMS vision.

The ODT was chartered to further define the operational requirements for NIMS and to develop a plan to transition NAS infrastructure operations into the new operations environment. The ODT developed an integrated view of the operations evolution of NIM describing the Baseline NIM functional processes, how Airways Facilities (AF) operations will transition to the new operations environment, and candidate technologies in the field today for possible reuse in the OCC and SOCs beginning on October 1, 2000.

The revalidation of the Baseline Architecture is accomplished by examining each Sub-Spiral of the NIMS Phase 2 Plan design against the structure of the Baseline Architecture.  The NIMS Phase 2 Plan is assessed against both logical and functional reflections of the NIMS architecture.  If the NIMS Phase 2 Plan is found to be largely in conformance to the Baseline Architecture, then it may be inferred that the Baseline Architecture is still valid.  This is not surprising given that, as conceptually depicted in Figure 1-1, both the Baseline Architecture and the NIMS Phase 2 Plan both flow from the NIMS Operational Concept and requirements.

This paper presents a summary of key attributes of the Baseline Architecture including both logical as well as functional attributes of the architecture.  After the presentation of the key attributes, each Sub-spiral of the NIMS Phase 2 Plan is described and assessed for conformance with respect to key attributes of the Baseline Architecture.  

2 NIMS Architecture Review

Each Sub-Spiral of the NIMS Phase 2 Plan is assessed with respect to support of the functional areas.  It is important to understand how the NIMS Phase 2 Plan accommodates the functional areas because these functional areas are reflective of the NIMS vision upon which the NIMS architecture was built.  To understand this assessment, it is necessary to review the salient features of the architecture, particularly the functional areas about which the architecture was initially described.  If the ultimate NIMS Phase 2 Plan exactly accommodates the functional areas of the Baseline Architecture then the NIMS Phase 2 Plan may be said to reflect the same requirements embraced by the Baseline Architecture.  The ODT design presents a second ‘data point’ to revalidate the Baseline Architecture. 

The requirements, from which the NIMS Architecture was derived, are organized into nine functional areas.  The nine functions are described below. Figure 2 presents the nine functions and highlights major interactions between them. 

Because of the granularity of the available information related to the NIMS Phase 2 Plan, this assessment is kept at high level (fully support, partially support; or minimal apparent support).  The definitions for these functional areas are as follows:

1. Remote Monitor and Control -- provides for detection of change in operating status, setting data parameters, controlling operations of NAS equipment, system, or services and logging and certification.

2. Fault Management -- enables detection, isolation, and correction of abnormal operation of NAS services, systems, and equipment.

3. Workforce Management -- provides assignment, scheduling, dispatching, and tracking of staff, and identification of resources (e.g., spare parts and test equipment) for maintenance, training, flight checks, and certification.

4. Operational Configuration Management -- provides for the implementation of changes to the operational configuration of the NAS infrastructure and provides configuration information to infrastructure managers, maintainers, and operators

5. Accounting Management -- provides for determining usage of NAS equipment, systems, services, and cost of maintaining NAS equipment, systems, and services.

6. Logistics Management -- maintains inventory of information and the dispatching of spare equipment and test equipment (e.g., identification, model, vendor, ordering status, spare part available, location) that are deployed at the NAS facilities.

7. System Administration Management – provides administrative functions for the operation of NIMS such as startup, shutdown, fail-over, and backup. It also entails managing NIMS facility resources including system software and hardware.

8. Performance Management -- provides functions to evaluate and report upon the behavior of NAS systems, equipment, and services. Its role is to gather statistical data for the purpose of monitoring and correcting the behavior and effectiveness of NAS services, systems, and equipment and to aid in planning and analysis.

9. Base -- provides capabilities upon which other NIMS functions rely to perform their functions consistent with level and type of functionality implemented.  Security, RMA, and supportability are address in the base function.

A detailed list of NIMS functions allocated across the NAS operations infrastructure may be obtained from Table 3.1-1 of the Baseline Architecture report.  It is this detailed list of functions that is used in part of the individual NIMS Phase 2 Plan Sub-Spiral assessment.  
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Figure 2 NIMS Functions and Major Data Flows

2.1 High Logical Architecture

This section provides a review of the high-level logical view of the system architecture. It is necessary to understand this architectural view of NIMS to understand basis upon which the ODT is being assessed.  Part of the NIMS Phase 2 Plan assessment necessarily reflects the Baseline logical architecture.  If the NIMS Phase 2 Plan breaches the NIMS functions or the logical architecture in significant ways, then it can be said that the Baseline Architecture is no longer valid.  

Figure 3 depicts this high-level idealized architecture view.  The architecture is classified into three levels, where a level represents a grouping of common system components. 

· Level 1 consists of the computing and communications resources to support the NOCC and three OCCs, and performs the high-level monitor of the NAS infrastructure, and inter-domain coordination with Level 2 components.

· Level 2 consists of the computing and communications resources to support the SOCs, Work Centers, and Interfaces.  The Level 2 components perform the actual control of local enterprise domains (SOCs), and the execution of the actual maintenance activities (WCs).

Level 3 represents the actual NAS managed resource infrastructure as well as the interfaces to managed objects. 
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Figure 3 NIMS High-level Architecture

The Interface function between Levels 2 and 3 provides a computing resource and a communications concentration point to the managed systems, and performs the following functions:  

· local logging of data, 

· raw data filtering (parsing raw data for specific messages to be forwarded to the monitor and control management functions), and 

· Communications concentration to allow co-located managed systems to communicate via a single interface over a single wide-area link to the monitor and control function.  (Note: Interfaces refer to a physical architecture component, utilizing gateway, proxy-agent technology or COTS-proprietary software products hosted on standalone computers.)

Interfaces can exist at both at Levels 2 and 3, as interfaces can be located either near the managed objects (Level 3) or at Level 2.  Generally, interfaces collocated near the managed subsystems are cost effective where there are clusters of managed objects, such as at an ARTCC or TRACON.  For managed subsystems that are not clustered, but instead decentralized, there’s typically a cost advantage for collocating the interfaces at Level 1.

The lines for replication in Figure 3 show that Level 1 facilities have databases that are at least partial mirrors of each other.  This is in support of potential fail-over operation wherein one OCC can take over the duties of another, with the applicable data already synchronized.  Timely synchronization across Level 1 facilities is not -planned for NIMS Sub-spiral 0.  Considerations for replication are desired functionality, data transfer volumes, and communications bandwidth.  In order to achieve cost savings, the ODT has assumed a reduced communications bandwidth between OCCs.

Within the high-level architecture framework, there are two configurations of facility: a processing-center, and a processing-client.  A processing-center facility is a facility that supports both local and remote clients, and contains all processing capabilities and data to locally execute user requests within a particular domain.  A processing-client facility is a facility that only provides presentation and communication functions to access a processing-center.  

Table 1 depicts the characteristics of a processing center and processing client.  

Table 1 Processing Center/Processing Client Characteristics

Characteristic
Processing Center
Processing Client

Level
1, 2
2, 3

Data
database
no long-term persistent data

Processing
all functions

servers

system admin
clients to processing center

no system admin

Security
services, monitor
Services

Interconnectivity
other processing centers
local processing center

3 NIMS Phase 2 Plan

This section maps the various Sub-Spirals of the NIMS Phase 2 Plan to the functional and logical elements of the Baseline Architecture.   The intent is to provide a systematic assessment of the NIMS Phase 2 Plan against the Baseline Architecture.

The NIMS Phase 2 Plan relies on incremental implementation of functionality to achieve the full NIMS vision.  The initial Sub-Spirals are essentially existing legacy systems with a minimum of new software.  As the design evolves new functions are introduced as well as portions of the legacy system is replaced.  By the last Sub-Spiral, the current legacy EM system is fully replaced.  Table 2 presents the primary objectives of each Sub-Spiral.   The following sections detail the definition and analysis of each Sub-Spiral.  

Sub-Spiral
Primary Objective

0
Support opening of OCCs; begin GMCC closeout

1
Establish Resource Monitoring Database

2
Deploy Enterprise Manager in OCCs

3
Deploy Element Manager at En Route SOC

4
Deploy Manager of Managers and terminal Enterprise Manager (EM)

5
Migrate to new RM Database; deploy new field specialist interface

6
Cutover to new RM system; retire legacy MMS system

7
Interface RM to Logistics System

8
Expand RM cost, performance processing

9
Cutover to new EM system for 790 systems and retire MCF & MPS

Table 2 Primary Sub-Spiral Objectives 

3.1  NIMS Phase 2 Plan, Sub-Spiral 0
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Figure 4 depicts Sub-Spiral 0 of the NIMS Phase 2 Plan.  As the initial NIMS design Sub-Spiral, the legacy system that currently handles monitor and control / enterprise management (EM) types of functions, is heavily relied upon.  This design will be implemented during FY 2000.  The resource management portion remains primarily a manual process, supported by a database of event occurrences.  The events will be displayed at an event manager workstation (WS).  The resource management and enterprise management pieces are isolated from one another.  

Figure 4 Sub-Spiral 0

With respect to the Baseline Architecture, Level 1 contains a minimal amount of computing, with the MASS WS and Event Manager WS being essentially display devices.  Sub-Sprial ) includes an Interim Geographic Display.  The Level 1 facilities (N/OCC) achieve initial operating capability through a combination of manual actions and limited automation capability.  Use of the legacy system monitor and control (MCF) to support EM functions places the EM computing function at Level 2 instead of Level 1 as called out in the Baseline Architecture, but this artifact of the legacy system is not viewed a serious breach of the Baseline Architecture.  

To support trouble ticketing, an Interim NIMS (iNIMS) system is deployed.  iNIMS consists of the following functions/systems operating on a common SQL data base: 

· Interim Event Manager

· Call Back

· Site Information

· Standardized Web Page

· Interim Graphical Display (IGS)

The IGS is a COTS product that displays alarms and alerts in a graphical format.  Work Stations access the temporary SQL compatible database to input events into the MMS database from the MCCs at Level 2.  Neither the utilization of the legacy MPS nor the Interim Event Manager database violates the Baseline Architecture.

The Level 3 computing consists of a MASS WS and a ‘Simplified Automated Logging’ (SAL) element.  The SAL sends its data to the Maintenance Management Subsystem (MMS).  Both the Event Manager and SAL are used to update the MMS database.  

Single Point of Control (SPOC) software is added to the existing monitor and control subsystem.  Its purpose is to collect the status of a set of RMS systems to present a collective view of the entire NAS at a single site, e.g., an N/OCC.  This addition is a first step towards growing the existing monitor and control functionality to a fully configured enterprise manager.  The SPOC effectively remotes the ability to control a function from its host processing site to another connected site.

3.1.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control - Detection of change in operating status, setting data parameters, controlling operations of NAS equipment, system, or services and logging and certification.  This Sub-Spiral is highly dependent upon the legacy system, and as such does not implement all of the functions as defined in the Baseline Architecture.  For example, the amount of status information available is that obtainable via the legacy system.  Functions tend to be concentrated to a particular location and are not distributed across the three levels, i.e. the functional distribution envisioned by Table 3.1-1 of the Baseline Architecture report is not fully implemented.  The ability to obtain status of fault responses is minimal. 

2. Fault Management - Detection, isolation, and correction of abnormal operation within the NAS.  At this Sub-Spiral, fault management is dependant upon the capabilities of the legacy system via the MCF.  The iNIMS database and associated display system provides a limited capability for fault tracking.  

3. Workforce Management - Assignment, scheduling, dispatching, and tracking of staff, and identification of resources (e.g., spare parts and test equipment) for maintenance, training, flight checks, and certification.  This Sub-Spiral contains no automated support for this function.  The MMS provides status but no trending information.

4. Operational Configuration Management – Recording and tracking of changes made to the operation configuration of NAS infrastructure and summaries of configuration information for operators, maintainers, and managers.   Not supported in this Sub-Spiral.

5. Accounting Management – Usage of NAS equipment, systems, services and cost of maintaining NAS equipment, systems and services.  Not supported in this Sub-Spiral.

6. Logistics Management – Inventory of information and dispatching of spare equipment and test equipment (e.g., identification, model, vendor, ordering status, spare  part availability, location) deployed at NAS facilities.  Not supported in this Sub-Spiral.

7. System Administration Management –  Administrative functions for the operation of NIMS including startup, shutdown, fail-over and backup.  Also, managing NIMS facility resources including systems software and hardware.  Fail-over is accomplished on a limited basis within this Sub-Spiral but is not addressed at a system level.  Backup is a manual process.  There is no facility resource monitoring at this Sub-Spiral.

8. Performance Management – Evaluation and reporting of the behavior of NAS systems, equipment, and services.  Gathering of data for the purpose of monitoring and correcting the behavior and effectiveness of NAS services, systems, and equipment and to aid in planning and analysis. At this Sub-Spiral data will continue to be gathered and reported to the external performance analysis tools.  

9. Base – Capabilities upon which other NIMS functions rely to perform their functions, e.g., security, fault tolerance, safety, or human computer interface.  These functions are addressed at a rudimentary level within this Sub-Spiral.  For example, the system security is basically limited to password protection at the WS level, physical site security, and use of the FAA's intranet.  Limited RMA functions are limited within this Sub-Spiral.  Failover support is limited to that provided by the legacy system. 

3.1.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the Baseline Architecture report.

Functional View
See paragraph 3.1.1

Information View

Locality
Storage for information is primarily at Level 2 instead of Level 1.  This is not a problem within the architectural strategy, though it does impact the design in the areas of duplication and replication.

Replication
Not supported in Sub-Spiral 0.

Filtering
Filtering is accomplished by the legacy system.  No additional managed object interfaces are included.

Aging
Information aging will occur at Level 2, within the existing capability of the MPS.

Backup
Facility fall back is limited to that provided by the legacy system and the iNIMS systems.  This is minimal compared to that necessary to support the full operational availability specified for NIMS.

Aggregation 
Aggregation of information occurs in two forms: geographic and functional.  Aggregated data was thought to be the method by which the N/OCC’s would be able to gain an abstracted overview of information necessary for the generation of event tickets.  Because OCC’s are regional, by mandate, cross OCC data requests will be necessary.  This design does not make allowance for this feature, it is possible to add it at later Sub-Spirals.

Archiving 
The NIMS vision requires 5 years of on-line accessible archived data.  The legacy system (MMS) supports archiving.  The iNIMS system could be modified to meet this requirement, if necessary.  

Abstraction
Information abstraction is used to gain a system overview, utilizing a filtered view of the aggregated data. At this Sub-Spiral, the design does not rely on information abstraction, rather it relies more on direct site access to gain a coherent data view.

Correlation
Information correlation is the mechanism by which a ‘correct’ data view is provided to each client.  In this Sub-Spiral of the design, there is no cross regional data correlation on the RM side.

Security View
This design has

· Nominal security—password protection, and use of the FAA's Intranet  

· Enclave protection—firewalls, but no VPN planned  

· Network traffic security—as provided on the FAA's Intranet

RMA View
The legacy M&C system that is included within the NIMS Phase 2 Plan achieves an inherent level of sub-system availability through its design.  Because the major computing is located at Level 2, with links to Level 1 and 3 via single threaded communications, system availability falls short of the NIMS vision.

3.2 NIMS Phase 2 Plan, Sub-Spiral 1
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Figure 5 depicts Sub-Spiral 1 of the NIMS Phase 2 Plan.  In this Sub-Spiral, a Resource Management (RM) function is added at Level 1 to begin the development of RM functionality.  A Resource Support Interface (RSI) is implemented to provide an interface betweent the legacy MMS and the new RM system.  With the addition of the RM function it is possible to begin to collect and normalize resource data.  EM and RM functions are effectively separated at this Sub-Spiral.  There is no link to allow for the automatic generation and passing of events from the EM into the RM.  Cost performance information is recorded within the RM function so that system cost metrics may be obtained.  Information from peer systems, e.g., LIS is manually entered.  The iNIMS function is not integrated with the RM database at this Sub-Spiral.  Therefore, event tickets will continue to be generated by iNIMS.  Work orders will be generated by the RM system but not used.  

Figure 5 Sub-Spiral 1

3.2.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control - No change from previous Sub-Spiral.

2. Fault Management - No change from previous Sub-Spiral.

3. Workforce Management – Continues to be supported by iNIMS, however, with the addition of the Resource Support Interface (RSI), which collects and normalizes the data for storage within the RM RDBMS, a basis is established to implement Workforce Management at Level 1.  

4. Operational Configuration Management – No change from previous Sub-Spiral.

5. Accounting Management – First level Cost Metrics are introduced at this Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – No change from previous Sub-Spiral.

9. Base – No change from previous Sub-Spiral.

3.2.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the Baseline Architecture report.

Functional View
See paragraph 3.2.1

Information View

Locality
Storage of information is split between Levels 1 and 2 instead of all at Level 1.  The M&C portion remains at Level 2, with the computing related to the RM function being centralized at Level 1.  This is not a problem within the architectural strategy.

Replication
No replication is utilized within the NIMS Phase 2 Plan.

Filtering
No change from previous Sub-Spiral.  

Aging
Information aging will occur at Level 2 for the M&C portion, to the existing capability within the MASS.  Aging is not addressed for the RM portion at this Sub-Spiral.

Backup
No change from previous Sub-Spiral.

Aggregation 
No change from previous Sub-Spiral.

Archiving 
No change from previous Sub-Spiral.

Abstraction
Information abstraction is used to gain a system overview, utilizing a filtered view of the aggregated data.  At this Sub-Spiral, the design does not rely on information abstraction, rather it relies more on direct site access to gain a coherent data view.  This is true for both the M&C and the RM portions of the design.

Correlation
No change from previous Sub-Spiral.

Security View
No change from previous Sub-Spiral.

RMA View
The major computing is located at both Levels 1 and 2, with links to other levels via single threaded communications, as such, system reliability falls short of the NIMS vision.  A lack of data replication between major computing sites inhibits any capability to fail-over between sites.  Adding site fallback capability could increase system availability.

3.3 NIMS Phase 2 Plan, Sub-Spiral 2
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Figure 6 depicts Sub-Spiral 2 of the NIMS Phase 2 Plan.  This Sub-Spiral adds Enterprise Management software in Level 1.  This is a first step towards implementing the full COTS EM functionality of NIMS, though at this Sub-Spiral the software is configured without being integrated with the rest of the system.

Figure 6 Sub-Spiral 2

3.3.1 Function Implementation Assessment

The following is an assessment of how this design Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control - This Sub-Spiral adds the a COTS Enterprise Management function the monitoring of at least one open systems management object (MO).  

2. Fault Management - With the addition of the a COTS EM system, limited fault management can begin. 

3. Workforce Management – No change from previous Sub-Spiral.

4. Operational Configuration Management – No change from previous Sub-Spiral.

5. Accounting Management – No change from previous Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – No change from previous Sub-Spiral.

9. Base – No change from previous Sub-Spiral.

3.3.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the Baseline Architecture report.

Functional View
See paragraph 3.3.1

Information View

Locality
Storage for information is split between Level 2 instead of Level 1.  The M&C portion remains at Level 2, with the computing related to the RM function being centralized at Level 1.  With the addition of the EM function, migration of Enterprise Management to Level 1 can begin.  

Replication
No change from previous Sub-Spiral. 

Filtering
No change from previous Sub-Spiral. 

Aging
Information aging will occur at Level 2 for the M&C portion, to the existing capability within the MASS.  Aging is not addressed for the RM or EM portions at this Sub-Spiral of the design.

Backup
No change from previous Sub-Spiral.  

Aggregation 
No change from previous Sub-Spiral.  

Archiving 
No change from previous Sub-Spiral.  

Abstraction
No change from previous Sub-Spiral.  

Correlation
No change from previous Sub-Spiral.  

Security View
No change from previous Sub-Spiral.  

RMA View
RM system will be implemented on equipment that meets NIMS RMA requirements.    
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Figure 7 depicts Sub-Spiral 3, which implements the En Route Center's Element Manager.  This foundation to be able to fulfill the Baseline Architecture's vision of being able to monitor Level 2 computing facilities at the SOC.

Figure 7 Sub-Spiral 3

3.4.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control -- This Sub-Spiral adds the ability via the Manager of Managers (MOM) to monitor the SOC system at the En Route Center.  

2. Fault Management -- No change from previous Sub-Spiral.  
3. Workforce Management – This Sub-Spiral continues the implementation of a full RM database at Level 1, however the entire workforce management function remains limited.

4. Operational Configuration Management – No change from previous Sub-Spiral.  

5. Accounting Management – No change from previous Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – No change from previous Sub-Spiral.

9. Base – No change from previous Sub-Spiral.

3.4.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.4.1

Information View

Locality
No change from previous Sub-Spiral

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
No change from previous Sub-Spiral

Backup
No change from previous Sub-Spiral

Aggregation 
No change from previous Sub-Spiral

Archiving 
No change from previous Sub-Spiral

Abstraction
No change from previous Sub-Spiral

Correlation
No change from previous Sub-Spiral

Security View
Security will be improved to protect the monitor and control of open systems managed objects.  

RMA View
No change from previous Sub-Spiral
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Figure 8 depicts Sub-Spiral 4, which implements the EM Manager of Managers (MOM) and connects it to any existing Element Managers, e.g, En Route and Terminal.  The monitoring of open systems managed objects is expanded during this Sub-Spiral.   

Figure 8 Sub-Spiral 4

3.5.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control -- The introduction of the Manager of Managers (MOM) and the integration Element Systems, such as En Route and Terminal makes a major step in moving from a domain manager concept into full Enterprise Management.  Other potential systems include, NNCC, WARP, NEXCOM, etc.  

2. Fault Management – The addition of the Geographic Display and the EM MOM allows for better functional coordination of faults within the NAS.  

3. Workforce Management – No change from previous Sub-Spiral.

4. Operational Configuration Management – With the Geographic Display and its ability to control functionality, the development of Service Management capabilities can begin.  

5. Accounting Management – No change from previous Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – No change from the previous Sub-Spiral.

9. Base – The addition of expanded control functionality requires enhanced security protection.   

3.5.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.5.1

Information View

Locality
No change from previous Sub-Spiral.

Replication
No change from previous Sub-Spiral.

Filtering
No change from previous Sub-Spiral.

Aging
No change from previous Sub-Spiral.

Backup
No change from previous Sub-Spiral.

Aggregation 
With the implementation of the EM Manager of Managers, information aggregation occurs across Level 1.  Aggregation of information occurs in two forms: geographic and functional.  Aggregated data is the method by which the N/OCC’s would be able to gain an abstracted overview of information necessary for the generation of event tickets.  Because OCC’s are regional, by mandate, cross OCC data requests will be necessary.  This Sub-Spiral provides a limited connection between Level 1 facilities.

Archiving 
No change from previous Sub-Spiral.

Abstraction
Information abstraction is used to gain a system overview, utilizing a filtered view of the aggregated data.  At this Sub-Spiral, the design begins to implement information abstraction.

Correlation
No change from previous Sub-Spiral.

Security View
Security will evolve to protect the enhanced EM functionality.  

RMA View
No change from previous Sub-Spiral.
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Figure 9 depicts Sub-Spiral 5, which expands on the NIMS RM DBMS in Level 1, to accept the data from the MMS Enscribe database.  RM clients are deployed at Level 3.  This Sub-Spiral allows the field to begin to utilize a true RM functionality for their workforce.  It also adds improved performance metrics capabilities and other system enhancements. Define system enhancements for use in future Sub-Spirals. 

Figure 9 Sub-Spiral 5

3.6.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control -- This Sub-Spiral continues to be dependent upon the configuration of the legacy system, and as such does not implement all of the functions across the NIMS operational infrastructure.  The addition of the MOM allows the EM software to begin to monitor multiple element manager systems.

2. Fault Management – The extent of fault management capabilities is continually increasing as more open system managed objects are added and the element managers connected.  

3. Workforce Management – This Sub-Spiral continues the implementation of an expanded  RM DBMS at Level 1 to support future aggregation of data to support interfacing to peer systems, e.g., LIS/ASCM.  With increased RM functionality, RM generated work orders can be used to perform work force assignment, staffing, and control.  Planning, assigning, and certification by the workforce is supported in this Sub-Spiral.  The MMS continues to provide a limited amount of facility status and trending information.  Implementation of an RM client in the field allows management of staff to be a more tightly integrated function from the OCC.

4. Operational Configuration Management – No change from previous Sub-Spiral.

5. Accounting Management – No change from previous Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – With full implementation of the RM and the integration of the MOM,  additional performance metrics are possible.

9. Base – No change from previous Sub-Spiral.

3.6.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.6.1

Information View

Locality
Information is stored at Levels 1 and 2.  Though the legacy system continues to support the M&C, with the advent of EM and RM databases at Level 1, a signification amount of the information will reside at that level.

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
Information aging will occur at Level 2 for the M&C portion, to the existing capability within the MASS.  Aging is addressed for the RM and EM portions through the provision of normative database management techniques.

Backup
Though facilities do not back each other up, there is local backup implemented at both Levels 1 and 2.

Aggregation 
With further refinement of the ESM/EM, aggregation with regard to external systems begins to occur in this Sub-Spiral.  The RM database will be expanded to support the aggregation of data necessary to support the future interface to peer systems, e.g., LIS/ASCM. 

Archiving 
No change from previous Sub-Spiral

Abstraction
No change from previous Sub-Spiral

Correlation
No change from previous Sub-Spiral

Security View
The implementation of the SAL/RM client and the RM/NIMS database includes appropriate client/server security measures, both authentication as well as data integrity checks.

RMA View
No change from previous Sub-Spiral
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Figure 10 depicts Sub-Spiral 6.  The expanded RM DBMS is the only operational system and iNIMS and SAL/MMS functions are decommissioned.   The MMS/SQL database remains to support MCF security.  Define system enhancements for use in future Sub-Spirals.

Figure 10 Sub-Spiral 6

3.7.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control -- This Sub-Spiral continues to be dependent upon the configuration of the legacy system, and as such does not implement all of the functions across the NIMS operational infrastructure.  Automatic generation of work orders, based upon equipment status changes, begins to occur.  The inclusion of the collection of performance metrics allows for the initiation of Performance Management types of functions, at least as a post analysis function.  These PM functions are necessary to support the analysis prior to changing system behavior for the effective increase in overall system performance, stability, etc.

2. Fault Management – With automated event ticket and work order generation, improved fault management will occur, however overall fault management remains rudimentary.

3. Workforce Management – Tighter EM/RM integration supports better event ticket generation and ‘work-off’.  With increased RM functionality, work force assignment, staffing, and control will be optimized.  Planning, assigning, and certification by the workforce is supported in this Sub-Spiral.  The inclusion of a link to the NNCC allows for better coordination of workforce availability in the support of major tasks, as well as better coordination of telecommunication infrastructure management actions.

4. Operational Configuration Management – No change from previous Sub-Spiral.

5. Accounting Management – No change from previous Sub-Spiral.

6. Logistics Management – No change from previous Sub-Spiral.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – performance management functions such as evaluating and reporting upon the behavior of NAS systems, equipment, and services are begun to be supported in the collection of metrics and the development of metric analysis tools.  The addition of the RM database allows continuous gathering of some information that may be handled in a post analysis fashion.  The first goal in performance management, for this design process, is the collection of metrics related to system costs—outages and repairs.

9. Base – No change from the previous Sub-Spiral.

3.7.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the Baseline Architecture report.

Functional View
See paragraph 3.7.1

Information View

Locality
No change from previous Sub-Spiral.

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
No change from previous Sub-Spiral.

Backup
No change from previous Sub-Spiral.

Aggregation 
No change from previous Sub-Spiral

Archiving 
Archiving will occur at Level 1 in support of system post analysis, particularly in support of performance metrics.

Abstraction
No change from previous Sub-Spiral

Correlation
No change from previous Sub-Spiral

Security View
No change from previous Sub-Spiral.

RMA View
No change from previous Sub-Spiral
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Figure 11 depicts this Sub-Spiral 7, which implements connection to the peer systems: LIS/ ASCM and National Data Warehouse (NDW).  The LIS/ASCM will support a longer logistics information stream, including the online ordering and accounting of equipment, through the NIMS needed to effect repair of NAS systems.  The addition of NDW and cost accounting systems allow the use of full enterprise information resources in development of performance analysis and design processes.   With this, the FAA will be able to fulfill the GAO reporting requirement.  Define system enhancements for use in future Sub-Spirals.    

Figure 11 Sub-Spiral 7

3.8.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control -- No change from previous Sub-Spiral.

2. Fault Management – No change from previous Sub-Spiral.

3. Workforce Management – No change from previous Sub-Spiral.

4. Operational Configuration Management – No change from previous Sub-Spiral.

5. Accounting Management – Automation of critical services accounting management by linking cost and performance metrics with work orders.  

6. Logistics Management – The logistics management function is available at this Sub-Spiral as the full LIS/ASCM and NDW interfaces/functional connections are realized.

7. System Administration Management – No change from previous Sub-Spiral.

8. Performance Management – No change from previous Sub-Spiral.

9. Base – No change from previous Sub-Spiral.

3.8.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.8.1

Information View

Locality
No change from previous Sub-Spiral.

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
No change from previous Sub-Spiral.

Backup
No change from previous Sub-Spiral.

Aggregation 
With the connection to systems supplying logistics support information, information aggregation and abstraction begin to become complex.

Archiving 
No change from previous Sub-Spiral

Abstraction
With the connection to systems supplying logistics support information, information aggregation and abstraction begin to become complex.

Correlation
No change from previous Sub-Spiral

Security View
No change from previous Sub-Spiral

RMA View
No change from previous Sub-Spiral
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Figure 12 depicts Sub-Spiral 8.  This Sub-Spiral implements enhancements identified in previous Sub-Spirals, as pre-planned product improvements.  

Figure 12 Sub-Spiral 8

3.9.1 Function Implementation Assessment

The following is an assessment of how this design Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control – Implement identified enhancements.  

2. Fault Management – Implement identified enhancements.

3. Workforce Management – Implement identified enhancements.

4. Operational Configuration Management – Implement identified enhancements.

5. Accounting Management – Implement additional accounting management functions with the necessary historical data view being available on-line.

6. Logistics Management – Implement identified enhancements.

7. System Administration Management – Implement identified enhancements.

8. Performance Management – performance management functions such as evaluating and reporting upon the behavior of NAS systems, equipment, and services are fully implemented, companioned with the necessary historical data view being available on-line.

9. Base – No change from the previous Sub-Spiral.

3.9.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.9.1

Information View

Locality
No change from previous Sub-Spiral

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
No change from previous Sub-Spiral

Backup
No change from previous Sub-Spiral

Aggregation 
No change from previous Sub-Spiral

Archiving 
No change from previous Sub-Spiral

Abstraction
No change from previous Sub-Spiral

Correlation
No change from previous Sub-Spiral

Security View
No change from previous Sub-Spiral

RMA View
No change from previous Sub-Spiral

3.10 NIMS Phase 2 Plan, Sub-Spiral 9
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Figure 13 depicts Sub-Spiral 9, which completes NIMS EM and RM functionality.  As the EM functionality is implemented, and connected to monitored systems, the legacy system is able to be completely removed in this Sub-Spiral.  Continued support for 790-interfaced objects will be required, in this phase, for legacy equipment.  

Figure 13 Sub-Spiral 9

3.10.1 Function Implementation Assessment

The following is an assessment of how this Sub-Spiral fulfills the major functional areas of the Baseline Architecture.

1. Remote Monitor and Control – Legacy system is completely removed and the EM system performs all M&C functions.

2. Fault Management – No change from the previous Sub-Spiral.

3. Workforce Management – No change from the previous Sub-Spiral.

4. Operational Configuration Management – With the full implementation of the NIMS EM, operational configuration management functions become available.

5. Accounting Management – No change from the previous Sub-Spiral.

6. Logistics Management – No change from the previous Sub-Spiral

7. System Administration Management – No change from the previous Sub-Spiral.

8. Performance Management – No change from the previous Sub-Spiral.

9. Base – No change from the previous Sub-Spiral.

3.10.2 Design Mapping to Baseline Architecture

The following provides a brief summary of how the design fits within the various architectural views.  The views chosen are those that were presented in the  Baseline Architecture report.

Functional View
See paragraph 3.10.1

Information View

Locality
All data resides within Level 1

Replication
No change from previous Sub-Spiral

Filtering
No change from previous Sub-Spiral

Aging
No change from previous Sub-Spiral

Backup
No change from previous Sub-Spiral

Aggregation 
No change from previous Sub-Spiral

Archiving 
No change from previous Sub-Spiral

Abstraction
No change from previous Sub-Spiral

Correlation
No change from previous Sub-Spiral

Security View
No change from previous Sub-Spiral

RMA View
No change from previous Sub-Spiral

4 Conclusion

The Baseline Architecture was based on the NIMS Version 1.0 Requirements and Operational Concepts documents.  This report presents an analysis of the each of the NIMS Design Team's Sub-Spirals against the logical and functional views of the Baseline Architecture.  In each case, the Sub-Spiral was found to be in conformance with the Baseline Architecture. The NIMS Design Team's approach provides additional evidence that the Baseline Architecture is still valid.  
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