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Air Transportation Information

O pe n i n g Re m a rks Exchange Conference -

Global Information Management

The FAA, along with its international partners, has been very successful in the
development of information exchange models in the past (i.e., AIXM, WXXM,
FIXM).

The Maintenance Management Information eXchange Model (MMIXM) will be
developed in accordance with the standards and best practices of the three
models that have come before it.

MMIXM will be a data standard to support the exchange of Operations &
Maintenance (O&M) information between systems. The use of standardized
maintenance data will increase data quality and availability between stakeholders,
enabling operational benefits such as increased efficiencies and situational
awareness.
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FIXM WIXM AIXM

MMIXM

Defi N i ng M M IX M Air Transportation Information

Exchange Conference -

Global Information Management

The Maintenance Management Information Exchange Model (MMIXM) has been an operational
necessity within ATO Technical Operations for some time, and now that NAS Enterprise Messaging

Service (NEMS) has matured, the MMIXM can be developed and implemented within our maintenance
environment.

MMIXM will be an FAA data interchange format for sharing information related to maintenance and
monitoring status of the NAS.

MMIXM will define Data Types and Data Elements for exchanging maintenance related data.

MMIXM Version 1.0 will be developed for enterprise use within the FAA, and will consist of a limited
number of data elements (75-100).

An information domain that identifies and describes the infrastructure (e.g., facility, system, airspace), aviation services, and operational rules that ensure stakeholders can
operate safely and efficiently within the national airspace system. This information is produced from aeronautical data provided by internal and external entities. Aeronautical
Information is a dynamic, shared information resource supporting most of the pre-operational, operational, and post-operational processes used in air traffic management.

An information domain that identifies and describes the observation, processing, interpretation, forecasting, distribution and storage of aviation weather information and associated

products and services to support all phases of flight. WXXM shall support and facilitate system-wide interoperability and will assure the quality and integrity of the delivered
information.

An information domain that identifies and describes an extensible and dynamic collection of flight-specific data elements describing an individual flight from planning through
operation, including preferences and constraints; where appropriate, aeronautical information is leveraged.

An information domain that identifies and describes a dynamic collection of maintenance related data to support all phases
of maintenance related activities. This includes maintenance logging, event coordination, asset tracking, training &

certification authority, flight check coordination, NOTAM issuance & cancellations, enterprise monitoring, equipment control
capabilities.
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Air Transportation Information

Organizational Responsibilities EhangeConterentes

Global Information Management

ATQO, Technical Operations

d MMIXM Sponsors:
David Spencer, Acting Director, Operations Support, AJW-1

 Supporting Sponsor:
Richard Morgan, Director, National Enterprise Operations, AJW-B

L Management Oversight:
Kim Taylor, Manager, NAS Integration Support Group, AJW13

 Project Manager:
Dan Galgano, Maintenance Automation Program, AJW-131

L Contract Support:
Nick Richardson, Volpe
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Background on Getting Started O Eiange Conforonds -

Global Information Management

Automation Maintenance Management Standalone Initiative
System (AMMS)

AMS OPS

Software MMIXM - MMIXM

Hardware AXS
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M Air Transportation Information
M M IX M DO m a I n Exchange Conference -

Global Information Management

Weather

: Flight
Information

Information

Coordination/collaboration Coordination/collaboration
with other modeling efforts with other modeling efforts
required. required.

Aeronautical
Information
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MMIXM - Data Of Interest Air Transportation Information

Exchange Conference -
Global Information Management

Maintenance Activity Information .
y FAA Property Information

All of the primary data associated with performing

maintenance activities to include, but not limited to, :;I tg{éh?ni?tzqfsﬁgggg dFAr’?) p::?ertnySlr}c;gﬁ.;esal
log data, facility information, parts/inventory, test e ('. n:Jerllt gassets eF:c ety Hties,
shipping data, maintenance schedules, quip ’ s

parameter settings, etc.

Reference Materials Information

Event Coordination Information All identified reference materials used to

All of the primary data associated with coordination supr?lgme]r}t daily mamtenan;:e .act||V|t|e? (e,
activities to include, but not limited to, log data, :jec n;\ca (;ES"EC“O”S’ e EE 9 il
work schedules, phone numbers, email ata, handbooks, etc.).

addresses, flight check schedules, outages,
NOTAMSs, etc.

Administrative Information

All of the information related to employees that is
needed for administrative functions to include, but not
limited to, certification, credentials, PII, training,
permissions, reporting data, etc.
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Air Transportation Information

Tomorrow’s Maintenance Systems Exchange Conference -

Global Information Management

0
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L Systems interfacing [ ]

via a common J_ I
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Sample Stakeholders View
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Air Transportation Information

MMIXM: Within the FAA NAS Exchange Conference -

Enterprise

Mission Services

Common Support:
&—— Data Standards &
Harmonization

Standards for Data Exchange

/ — f ' Enterprise:
/\ -~ /\ / SWIM Core Services
\: y /

/ " swim Messaging Infrastructure
- T y

/ Network:
' FTI OPS/MS
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Use Case - Benefits

Parts/Inv. Application

LCS§ Partd

Description
Sales Group
Quantity

Sales Price

Frequenty* |

Technical POC*

Teghnical Phone *

LCSS Parti
Description
Sales Group

Quantity

(02080572(5965-00-2080472

ANTENNA TACAN

i

|
§1903%.68

013057139(5895-01-5057130)
JMT,UHF,LOW POWER

r

== |

s RN

MM Log ID
Disaster Code
NOTAM

Repair Info

#Core Retumn

No Core Return

Fault Information

FACLOG" | SekectFaclx !

MMS Log D
Disaster Code

NOTAM

Governance

Exchange Conference -

Global Information Management

:quipment M aintenance

Air Transportation Information

Technician Logging
Application

SitelD S

FacType JFNT _ /JASR
Shot Mame Equip Ident
LS [FNTA

Descnption

ITHMISHITTEH CHAMMEL A

Location
|FLIHT
FA/CA Number

|FA—3215
Manufacturer Part Humber

Sernial Humber CAGE Code

|uus

Equip Pick
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Administration

€

EUROCONTROL



MMIXM Work Group

Member Participation

Core Members

\.

Ad Hoc Members

Air Traffic
AJR-D (Management/Data Services)
AJM-311 (SWIM)
AJW-B5 (NEO)
AJW-17 (CFWG)
AJV-7 (Tech & Ops Requirements)
AJW-1B (Ops Support)
AJW-261 (Enterprise CM)
AJI-233 (Training Policy & Requirements)

Work Group Representation

Finance and Management
AML-044 (Logistics-Program Mgmt.)

NextGen
ANG-C34 (Aviation Weather)

Aviation Safety Oversight
AOV-200 (Air Traffic Safety Oversight Service)

Air Transportation Information

Exchange Conference -
Global Information Management

People/Organizations directly impacted by MMIXM development and/or

g' \ ) usage (i.e., system owners, data management, etc.)

()

'é [ Development Team ) People/Organizations directly involved in the definition and development of
> the data standard (i.e., system/software engineers)

o Members

People/Organizations providing guidance (i.e., previous modeling
experience (AIXM, WXXM, FIXM), security, etc.)

Contract Support
Volpe
Mosaic ATM
A3 Technologies

A Federal Aviation 1‘
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Air Transportation Information

MMIXM Systems of Interest Exchange Conference -

Global Information Management

(I R

(M

cCoo0o0o00000

Flight Operations Management System (FOMS) **
Facility Service and Equipment Profile (FSEP) **
Air Traffic Safety Oversight Service (AOV) — Credentialing **

Remote Monitoring and Logging System (RMLS) National Logging Network (NLN), National Remote

Maintenance Monitoring (RMM) Network (NRN) **
Life Cycle Asset Tracking System (LCATS) **

Certification Tracking System (CTS) / Comprehensive Management Resource Information System

(CMRIS) **

Federal Notice to Airmen (NOTAM) System (FNS) **

Logistics Center Support System (LCSS) **

Document Management System (DMS) **

Automated Inventory Tracking System (AITS) **

Traffic Flow Management System (TFMS)

Labor Distribution Reporting (LDR)

Two-Dimensional Bar Coding (2DBC)

Purchase Request Information System (PRISM)

Systems and Services being monitored for situational awareness

Database Schemas

** Obtained
** Request Pending

& Administration
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MMIXM v1.0 Development Schedule Bl el

Global Information Management

08/24/15 12/02/15 03/11/16 06/19/16 09/27/16 01/05/17 04/15/17 07/24/17

Development Start
MMIXM Project Management Plan L
3rd MMIXM Work Group Meeting |
MMIXM Process Document I
First Iteration of Draft Products I
Second lIteration of Draft Products ]

Third Iteration of Draft Products 1

MMIXM Beta Version 1
Prototype Capability Development I

Prototype Capability Testing

Model/Schema Refinement

MMIXM Version 1.0

9/25/15 1/25/16 5/31/16 10/31/16 2/24/17 5/16/17
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Air Transportation Information

Exchange Conference -

Global Information Management

Enterprise Monitoring

How MMIXM can help solve the
problem of Enterprise Monitoring




Air Transportation Information

SWIM Evolution Challenges Exchange Conference -

Global Information Management

e We've all seen the slide that shows the NAS evolving...
From this To this To avoid this

FAA Systems (]
=

%%

_—-“ U

e Positive changes in technology HAVE created better system
interoperability, reusable, easily consumable, sources of data

e Service monitoring & management complexity has NOT disappeared

 Benefits of SOA do NOT diminish enterprise operations impact
e Actually complicates the task of getting to the root of an issue
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Legacy NAS Monitoring

Air Transportation Information

Exchange Conference -
Global Information Management

e Legacy systems had clearer domains of responsibility

Program A
2" level?

Program B
@ NOCC

Contract
Help Desk

Legaoy MAS
System A

Lesacy MAS
System B

Lemany NAS
Syatem A

Legacy NAS
System A

Lezacy MAS
System A

Operations engage vendor or system owner to determine problems/impacts
FAA Work centers or vendor handle problems within each domain
System-to-system interactions present, but more limited

s0OC Manitoring

Legaoy MNAS
System B

Local Monitoring

Legacy NAS
System C

Legaoy MNAS
System C
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Air Transportation Information

The “Simplified” NAS g Conterenees

Global Information Management

* No one service model
describes how all NAS systems
interact

*NAS Simplified Drawing is the
closest model that ties
everything together

*This a static model - Design-
time vs. run-time

*Need a common service
model to capture the
architecture/configuration for
the whole NAS

Simplified National Airspace _
. System 2014 -

A Federal Aviation 1‘
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. Air Transportation Information
Not that simple after all ]

Exchange Conference -

Global Information Management

Program
NOCC

Status
Monitor

Status
Monitor
Program
NOCC
% | = '
rF &)

AW//AS
Status

Program / =] — \
NOCC : ; '

- Monitor
G =G

]
|
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Air Transportation Information

Operations Cha”enges Exchange Conference -

Global Information Management

 Inthe FAA NAS environment, SWIM product & sub product data flows cross
many system domains with multiple responsible parties

 Vendor systems: FTI (PNOCC, Security, NEMS)

e FAA (OCC’s, ARTCC/TRACON SOC’s, NEMC, NAS System Owner, SWIM Implementing
Program)

 Which stakeholder is contacted for outage resolution?
e SWIM PO?, FTI?, OCC?, SOC?, NEMC?, TPC?, AIM CSG?

FAA Systems

e I hanprer | :l
System Adapter NAS NENS
| / I—-L_J
| |
Legacy MAS SWINE0A MAS NEMS
Swstem | Adapter |
—
I M MAS MEMSZ
Legacy mes | | [swirafsoa
System | Adapter % 1
|
Legacy MAS SWINS0A
System | Adapter | _E(temal User
| | ‘v

Lgacy e | | [TwimEos e
System | Adapter

SWIM Architecture \——_)
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Air Transportation Information

We need a unified model! Exchange Conforence -

Global Information Management

e A more federated approach to enterprise situational awareness monitoring,
could leverage the expertise in each system domain, applying logic to faults
that may cause outages or service degradation

Spheres of Expertise

LGA DDU/Sensor TFMS App Expert MEMS App Expert
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Air Transportation Information

How Can MMIXM Help ? Exchange Conference -

Global Information Management

e MMIXM can help define a common set of data elements (component status,
events, alerts) to be adapted and shared from each “link in the chain”

 Monitoring data from source systems or data aggregators could be
synthesized to view the whole puzzle (NAS) in near real time

A federated approach would ensure intelligent usable information from
each data chain is captured accurately and reliably

 Governance could require each SOA participant system to share situational
status information via common asset and status reporting models

Spheres of Expertise

TFMSA?B_E:DIH NNNNNNNN
& C =) <> Reporting
5 S M&C F L e MMIXM
qg-_ e wTaR i .
= Situational
T R — D — = e - Data
Semsor g FT1IP Security . Awareness
P Talco Expart S Fusion
a ]
: (- . M&C | sev ,
E M&C = I Executive
z N 1 e news  Dels Support Dashboards
SeniRE J ' ::‘L]Iem{ Tusted Untrusted SerVICES
DI SDP SDP DP e o
= © S k:"@’c.-c“@fﬁﬂfﬁ o™ E ] Status
g ® S8 BT M&C | A N Services
£ M&C : e Fireus s /
Teonmwra FTl Integration / Site Tecl h
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Air Transportation Information

Exchange Conference -
Global Information Management

Thank You

dan.galgano@faa.gov

virgil.simms@faa.gov
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