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* Information of the Future
* Analog and Digital
e Operations of the Future

e Performance-based Information
Management
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Air Transportation Infermation

Exchange Cenference - (Featuring

AlXM, WXXM and FIXM)

hasChapler

‘ f F 7 fo!lows
hasChapter
creamdBy \‘0/
John Doe
Subject Predicate Object
R1 hasChapter R2
R1 hasChapter R3
R3 follows R2
R1 createdBy "John Doe"

Information Expansion

INFORMATION OF THE FUTURE

Federal Aviation
9/10/2012 3 Administration
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Stimulus

Input

Data Capture v \

Detects change in Recognition <——— Detection

environment optional |

v
Collection ——+ Validation —--2ptienal . Formatting ° D t I f t‘
Correction 4—, ‘—l a a VS n Orl I la Ion

s — )

¥

[ DATA | — Context
= D

4 Verification o« o
lico$on — Calculation i Dlglta I VS Ana Iog

Categorization —————»

Contextualization

15t Stage Transformation — | .
Adds value < - V I e W
Wentiﬂes relationships and relevance /

INFORMATION

- A * Digital vs Electronic
Conn:_ction 1 —l ’ b

| comparison o Conversation _ Tra n S p O rt
» Consequences
2" Stage Transformation l— 1
Makes actionable L
Work performed by humansto ... [ /
KNOWLEDGE
@ A\ Federal Aviation
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AlLXM, WXXM and FIXM)

Data Organization

Structured Data St Unstructured

Structured
(o) (o)
(30%) Data (25%) Data (45%)

Aeronautical
Information Services

Source of percentages: http://www.allianza.com.au/pdf/Discovery_paper_Brief.pdf

9/10/2012 5
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More data

Top level rules
(e.g. Procedural Rules)

/ Investigate this goal

MNew section of
rules for unit testing

Set these
to avoid the
question search
operating on
them

Rules proving new
sections of rules
(e.g. common definitions)

e Rule base e Semantic

— Security — Ontology (Relationships)
— Data Validation — Taxonomy (Grouping)
— Workflow
— Formatting
9/10/2012 6 e J rimcsion
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AlXM, WXXM and FIXM)

Triples

Shas

SisShas Sis

SisSa

Predicate _

Sa




Triples Example

hasChapter
createdBy S y

‘\h—.‘ John Doe

H
Subject Predicate Object
Ri1 hasChapter R2
R1 hasChapter R3
R3 follows R2
R1 createdBy "John Doe"

Air Transpertation Infermation

Exchange Conference - (featuring

AlXM, WXXM and FIXM)

Image: http://rosalynmetz.com/ideas/2009/01/25/oai-ore-lita-presentation-with-herbert-

van-de-sompel/
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AlLXM, WXXM and FIXM)

Another example

=

requires requires

o) @) G (o

hasManual

isBasedCn inPartOf
subject
subject hasAuthor
subject
livesAt

Source:
http://www.aber.ac.uk/~dcswww/Dept/Teaching/CourseNotes/2010-
2011/SE36010/lect16.html#1

 Federal Aviation
M Administration




Air Transpertation Infermation

Exchange Conference - (featuring

AlXM, WXXM and FIXM)

Source: DRAFT AIM Concept of Operations, Buchanan, et al
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AlXM, WXXM and FIXM)

A little deeper...Policy

person or
organization

has
scoped by %
P \I Policy description l

constrained by

owns
owns
constrains constrains
requires
agent 9
enforces ensures
Perrmssmn guard Audit guard
controls
references

monitors

executes

resource

Source: http://jmvidal.cse.sc.edu/talks/webservicesarch/policymodel.html
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Li n ked Data : £ AIXM, WXXM and FIXM)

r"c"“ | Linke¢ Data
| S#t80% F*| for Intervais

media ()

Geographic (jl

I e
GeoData
A

rdfabout -
US Cansus Publications (_;I
User-generated content |

Government O)
oy

Cross-domain O

o @ Life sciences O
As of September 2010 & @ @

Source: http://rivuli-development.com/linked-data/ 12 e m
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Air Transpertation Infermation
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Why does it matter?

* The ability to fuse different
kinds of data will create new
’m : information services and
’ e e e capabilities

s

l Statistical Advection Models

— The example given many times
is social media

Human-in-the-loop
1 Decision-Support
System

The ability to fuse linked data
will increase capabilities

— Stronger Decision Support
systems

— A global information space

Image: http://www.mbari.org/canon/DSS.htm

/& A% Federal Aviation
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Air Transpertation Infermation

Guttural Hierarchy &
“HuhY ARRRR’ Dl Adat”

wolves eat rabbits, soil will wash away.
grass grows in soil.

...What are if I kill the wolves,
these things? the rabbits will eat all
...l see. ...rabbits eat grass, the grass, and the
) P

Data Information Knowledge Wisdom

Situational Awareness:
Don’t fool with Mother Nature'

PEaN Foderal Aviation

Harland Cleveland, The Futurist (December 1982). Information as a Resource. e Administration




ANALOG AND DIGITAL

Air Transpertation Infermation

Exchange Conference - (featuring

AlLXM, WXXM and FIXM)

KODLAK, ALASKA, AL 238 [FAAL
LGC/DME RADG, Hoy 1y 7562
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Air Transpertation Infermation
4  Exchange Conference - (featuring

What our CUStomerS Said ~ o AIXM, WXXM and FIXM)
they wanted

S

e

Filter (Extract)

Sort (Order)

* Transpose (Visualize)
e Alert (Alarm)

* Fuse (Merge)

2O Federal Aviation

9/10/2012 RPN Administration




Analog to Digital

ICLE 03/598 CLE RWY 24L PAPI OTS

ICLE 02/551 CLE RWY 6R/24L RWY CL MARKINGS PARTIALLY OBSC

ICLE 01/020 CLE TWY S 3 IN RUTS SAFETY AREA AT TWY S/LIJ INT

ICLE 03/473 CLE TWY J CLSD AT TWY S INT BARRICADED AND LGTD

ICLE 09/031 CLE TWY R1 CLSD

ICLE 01/027 CLE TWY A 3 IN RUTS SAFETY AREA AT TWY A/J INT

ICLE 01/019 CLE TWY Y MULTIPLE 3 IN RUTS IN WEST SAFETY AREA 50 FT
LONG 12 IN WIDE

ICLE 01/025 CLE TWY L/L2 SAFETY AREA 3 IN RUTS AT TWY L/L2INT

ICLE 04/043 CLE TWY Y TWY LGT OTS

ICLE 11/157 CLE TWY D CLSD

ICLE 11/049 CLE RAMP PAD 3 BAYS 1-5 CLSD EXC ACFT WINGSPAN LESS
THAN 135FT

ICLE 09/030 CLE RAMP FSS RAMP CLSD

ICLE 11/104 CLE RAMP AREA N CONCOURSE D BTN GATES D1/D28 CLSD
EXC ACFT WINGSPAN LESS THAN 86 FT

ICLE 01/657 CLE RAMP CONCOURSE D TAXI LANE E OF GATE D12 AND RAMP
ON SE SIDE OF CONCOURSE D RESTRICTED TO GROUP 2 OR LESS

ICLE 11/357 CLE RAMP CONCOURSE C RAMP TAXI LANE BTN SPOT 2 AND
SPOT 5 CLSD TO ACFT WITH WINGSPAN 118 FT AND GREATER

ICLE 11/050 CLE RAMP PAD 3 BAY 6 CLSD EXC ACFT WINGSPAN LESS THAN 94
FT

ICLE 06/049 CLE NAV GBT OTS

ICLE 01/760 CLE NAV RWY 24L LDA OTS

ICLE 01/761 CLE NAV RWY 6R LDA OTS

ICLE 10/494 CLE NAV RWY 24LILS LLZ UNUSBL BYD 20 DEGREES LEFT OF
COURSE

ICLE 10/494 CLE NAV RWY 24LILS LLZ UNUSBL BYD 20 DEGREES LEFT OF
COURSE

ICLE 09/325 CLE SVC AWOS 113.4 0TS

IFDC 0/4587 CLE CANCELLED BY FDC 0/4746 ON 06/08/10 16:13

ICLE 03/549 CLE NAV RWY 28ILS OTS WEF 1103291000-1112152200

ICLE 04/087 CLE TWY Y CLSD TO WINGSPAN 79 FEET OR LESS WEF
1104072000-1111302100

ICLE 03/656 CLE RWY 10/28 CLSD TIL 1111301000

ICLE 03/180 CLE RWY 24L PAPI OTS WEF 1103091400-1106302200

ICLE 03/178 CLE RWY 24L ALS OTS WEF 1103091400-1106302200

Air Transpertation Infermation
Exchange Conference - (featuring

AlLXM, WXXM and FIXM)
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Air Transpertation Infermation
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AlLXM, WXXM and FIXM)

Digital to Analog

ICAO-compliant NOTAM Plain Language
\ \

tradtemplate icaotemplate pltemplate
character varying character varying character varying
~!tRCCT /XXX :RRFT EWY :DESIGHNATOR~5TCOEA TORA :TORR~E|~ /XXM NOTAMN~<br> ~<tagble border=0x~
~<b>])) </b>:ARTCCICAO/QMDCH/IV/NBO/R /000/9959/ :L.OC00S~<br> ~<orx<td><br>Issuing Rirport:</b></tds>
~<b>h) </b>:ARPTICAO~<bry> ~LLr><td><b>NOTAM Nurber:</b></td><ted:
~<b>B) </b> :5TARTDATE[YYMMODDHH24MI}<br> ~<trx<tds<b>Effective Time Frame</b><;
<b>C) </b> :ENDDATE[YYMMODDHHZ24MTI}<br> ~<trx<tds<b>Beginning:</b></td><td>: 51
~5REC_SCHEDULE <b>D)</b> :REC_SCHEDULE<bri~ <tr><tds><br>Ending:</b></td><rd> : ENDDR]
<b>E) </b>~ BWY :DESIGNATCR~5TCORA TORAR [:TCRA*0.304E8) M~5TODAR TODR [:TODR*0.3048) M ~5RSD ~<tri><tds<brRAffected Areas</bi></td></t
~<tr>ctds<b>Bunway : </b></td><td>: DES]
~5TORA<tr><td><b> TORE (Take Off Rumv
~ ! ;ACCT X¥/EXX :ARFT [:DESIGNATOR==RLLZAD|BWY :DESIGNATOl ~ HX/X¥X NOTAMN~<br> ~<table border=0%~
~<b>Q) </b>:ARTCCICRO/~3QCODE:QCODE~/IV/NBO/LA /f000/999/:LOC0O0S~<br> ~Lorx<td><brIssuing Airport:</b></tdx
~<b>h) </briARPFTICAC~<br> ~Ltr><tdx<b»N0TAY Hurber:</b></tdx»<td:
~<b>B} </b>:5TARTDATE [ YYMMODDHHZ24MI }<br> ~Lorx<td colaspan="2"»<b>Effective Time
<b>C) </b>:ENDDATE|{YYMMDDHHZ24MI }<br> ~<trx<tdx<brBeginning: </bx</vd>»<td>1 51
~$REC_SCHEDULE <b>D)</b> :REC_SCHEDULE<br>»~ <trx<tdx<brEnding:</b></td><td>:ENDDA]
<b>»E) </b> [:DESIGNATOR==ALL?AD|BWY :DESIGNAICR} ~%FROM BIN :FRCM ZND £T0 :TO~55TATUS :5T ~<tri><td colapan="2"»<brAffected Area:
~Lorrdrdr<brRunway 1</ /b></cd><td> 1 DESIC
~5FROM (between :FROM $T0 and :T0)~£51
~$0PER<tr><td><b> Closed for Operaticr
| FTMTTT F s wmn s slan S lamnd SFnw Tldmae T
~ ! :ACCT X¥/HEXX :ARFT BEWY :DESIGNATCOR ~5THR THR DSFLCD :Tl~ HH/XEX NOTAMN~<br> ~<table border=0>~
~<b>])) </b>:ARTCCICRAO/QMICM/IV/NBO/R /000/95959/ :L.OC0O0S~<br> ~<orx<td><br>Issuing Rirport:</b></tds>
~<b>h) </br>iARPTICAO~<br> ~LErFCtdx<b>NOTAM Nurber:</b></td><td:
~<b>B) </b>:5TARTDATE{YYMMDDHHZ24MI }<br> ~<trx<td><b>Effective Time Frame</b><;
<b>C) </b>:ENDDATE{YYMMDDHH24MI }<br> ~<trx<td><b>Beginning: </b></td><td>: 51
~$REC_SCHELULE <b>D)</b> :REC_SCHEDULE<bri~ <tr><td><b>Ending:</b></td><td>: ENDDA]
<b>E) </b> BWY :DESIGNATCRE~$THR THR DSPLCD {:THR*0.3048} M ~sMAR :MAR ~ [:FPFR_HOUR+:FPE_MI ~<tr><td><b>Affected Areas</b></td></t

Are construction rules knowledge?

(same source data driving 2 different formats)

Federal Aviation
Administration

9/10/2012 18 e @ '.



Air Transpertation Infermation
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AlLXM, WXXM and FIXM)

Fusing Content

UAL 123
KORD -
KDCA

©2011Google i = Canlgeta
Gray'Buildings!© District'ofi,Columbial{DC.GIS) &lCyberCity \ S L1C’()(%IC better
- : C
Gray/Buildings|©72008/Sanborn v

fE‘fégmy Date: 8/28/2 ), 38°50'49/58" N 77°0213172°W elev. 131t Eye alt’ 48

9/10/2012
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Digital overlay over video |
in a terminal simulator ‘

Source : DFS, Germany

B ‘w“ii Federal Aviation
= ‘#pc Administration
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Convergence S S

Information

Situational

: Awareness
Services O
0000Q0Q \\ ,

Delivery Systems

OOOOOO

Knowledge

9/10/2012



Air Transpertation Infermation
Exchange Conference - (featuring
AlLXM, WXXM and FIXM)

Tarminal Radar  Air Route Traffic

r
PBircraft ol Control Canter Aralysd Conted
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Information Lifecycle SECEED

L OAC/.
O » 1’74—

¥ E Y,
\ 1‘{@9 Identify who needs what

£ ) ) — . . - .
@—‘“\‘Q //w_\ mfonatlon (i.e. which featt{res,
@;@é’/{:{y attributes, accuracy, resolution,
%arg etc.); reassess whether adequate

for intended use

Identify

Authorized users access and
use information; provide
feedback whether complete
and adequate for its intended
use

Collect information from
all accountable sources;
integrate into Single
Authoritative Source

Information
Life Cycle

Verify data characteristics

Distri b ute (e,g., consistency, quality

standards)

Make information
discoverable and available
via Authorized Source

Update if data has
changed and needs to be
updated

i A Federal Aviation
Variation on theme from ICAO AIM ConOps by Alexander Pufahl 23 QAL Administration




Ops of the Future

Air Transpertation Infermation
Exchange Conference - (featuring

AlLXM, WXXM and FIXM)

Manages
Infarmation
Resources & =
Information Resource-
related Activitles
MAMAGEMENT TRACK =
e e e e e e e e e e e e m e m e m _
/_ Mew information needs, \
Feadback oo feadback on improvements &
imgpr ovements & problems e
Maintains | e
k. 4 Information Processed information
Produces
Infarmation
» Procesies Provides Uses
" Information Infarmation 1  information
Acquires Acquires
Data Information
l\ M T Performs Information Resource-related Activities /
.
PERFORMAMCE |(Operations) TRACK
———————————————— FEEssssssessSE N eesesss e ses s EESEe e e eesess s e
OVERSIGHT TH.%I( Inforenation
Owersees Managerment of going out to an
dats Infoamation Information Ressunces & < BXTETNAl SO
Coming in From an foiming = froem an Performance of Information
external source exbernal sounoe Rezource-related Activities

Source: DRAFT AIM Concept of Operations, Candice Buchanan, et al

B Federal Aviation
M Administration




Air Transpertation Infermation

Exchange Conference - (featuring

AlXM, WXXM and FIXM)

Information Resources

\ Operations & Information Resource- /

N Management Track related Activities 7

— L L MANAGEMENT TRACK e L1l

] T,

f’ ‘\L' Foadhack on 'ql
Improvements
Produces Maintains N B BEEEN
= in i i I ‘- :;ﬂbth
| problems
Acquires Processes - Provides = Usas
— Data ¥ information *|  information *  informetion  [°
- Acquires
| Information

\ Performs Infermation Resource-related Activities _‘/
_PERFORMANCE (Operations) TRAGK _ _ _ _ _ _ _ ____ $ _________________ K ——— 4

OVERSIGHT Indoemation

TRAC ) goingouitoan <€

¥ ml::!:ruﬂ an WLT:DR‘:::*:: an e el nal sogge
Information
euternal source external source

Source: DRAFT AIM Concept of Operations, Buchanan, et al 25




Air Transpertation Infermation
Exchange Conference - (featuring
AlLXM, WXXM and FIXM)

Oversight Track

LoB/
Functional/
Program S
Management
Track
] _ 4
y y
N
- |
A A lanages A A
i > Information Resources
\ Opgrations & Information Resource- /
N Management Track Y related Activities )
MANAGEMENT TRACK | _ _ _ = L e I L _ 1
Data
PERFORMANCE coming in froman Performs .
X external source Information- Information
(Operations) . — S ~—> goingoutto an
TRACK Information [ClEES external source
coming in froman Activities
external source
‘OVERSIGAT TRACK v
7. -~
/ v \ 2 v \ 4 \
Oversees Oversees Oversees Oversees
=Y Management of Management of | Management of ~| Management of
Production of v “|  Processing of = Provision of Utilization of
Information Oversees Information Information Information
Management of
Maintenance of
Information
Oversees
Manages Oversees Management of Management of
N (o & Information Resources & Information- <
Iioppabos Information Resource-related related
Operations Activities Relationships

Federal Aviation

Source: DRAFT AIM Concept of Operations, Buchanan, et al B Adminisiration




Information service delivery fit-for-purpose to support situational
awareness and global harmonization

PERFORMANCE-BASED
INFORMATION MANAGEMENT

Federal Aviation
9/10/2012 27 e OM




n, Air Transpertation Infermation
"‘i Exchange Conference - (featuring

4 } ‘é AIXM, WXXM and FIXM)

‘ Data is a resource, and information is an asset

‘ Data is the foundation for all information products and services

‘ Information is accessible through authoritative service provision like SWIM \

| Data quality is fit for the purpose of meeting ATM requirements \

| Data quality starts at the originator

| Data and information are compliant with local laws and regulations

‘ Data, information, and their exchange are secure and comply with information assurance standards\
ICommon data dictionary, vocabulary, and business rulesl

‘ Data is not duplicated

| Data management is everyone’s responsibility \

r"': Federal Aviation
L Administration

9/10/2012 28



Air Transpertation Infermation

Exchange Conference - (featuring

Performance Architecture I% S REEEms

Principles

——

e Contribution

Business {
Activities {
Information {
Standards {

Risk { | e Safety and Security Requirements

Performance-based Information Management

e Workflow Integration

e Automation

e Foundation

/& A% Federal Aviation

9/10/2012 ; 7} Administration




Air Transpertation Infermation
Exchange Conference - (featuring

Decomposition/1

Data is a resource, and information is an asset

Business Activity Information Standards Risk
" " "I "I T
[ ] Life Cycle Economics []awms [ ] Infrastructure Management  [_| International [ ] safety

[ ] staff Training [ ] security [ ] National [ ] security
[ ] Best Practices [ ] Database [ ] Industry

[ ] Data Dictionary [ ] Policy

[ ] Metadata [ ] orders

[ ] Business Rules

[ ] Ontology

4 Federal Aviation

9/10/2012 M Administration




Air Transpertation Infermation
Exchange Conference - (featuring

Decomposition/2 ) oo

| Data is the foundation for all information products and services

Business Activity Information Standards Risk
" " "I "I T
[ ] Life Cycle Economics []awms [ ] Infrastructure Management  [_| International [ ] safety

[ ] staff Training [ ] security [ ] National [ ] security
[ ] Best Practices [ ] Database [ ] Industry

[ ] Data Dictionary [ ] Policy

[ ] Metadata [ ] orders

[ ] Business Rules

[ ] Ontology

[ ] soA

4 Federal Aviation

9/10/2012 M Administration




Air Transpertation Infermation
Exchange Conference - (featuring

Decomposition/3 L,

| Information is accessible through authoritative service provision like SWIM \

Business Activity Information Standards Risk
" " "I "I T
[ ] Life Cycle Economics []awms [ ] Infrastructure Management  [_| International [ ] safety

[ ] staff Training [ ] security [ ] National [ ] security
[ ] Best Practices [ ] Database [ ] Industry

[ ] Data Dictionary [ ] Policy

[ ] Metadata [ ] orders

[ ] Business Rules

[ ] Ontology

[ ] soA

4 Federal Aviation

9/10/2012 M Administration




Air Transpertation Infermation

Exchange Conference - (featuring

RADAR Chart Py o

Resource vs Foundation

Business
40

Activity
kd Data as a Resourse

Ld Data as Foundation

Standards Information

Product Life Cycle Maturity




ir Transpertation Infermatien
4  Exchange Conference - (featuring

g
G al ve 220 AIXM, WXXM and FIXM)

Virtual Global Information Space

Operations Management

Convergence is a natural outcome

9/10/2012 34



Air Transportation Infermation
Exchange Cenference - (Featuring

AlXM, WXXM and FIXM)

Thank you!

Federal Aviation
9/10/2012 35 Administration
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4, AIXM, WXXM and FIXM)

Contact Information

Barry C Davis

Barry.C.Davis@FAA.gov
FAA AOV310
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