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Summary - Time Slice types

BASELINE = A kind of Time Slice that describes the feature
state (the set of all feature’s properties) as result of a
permanent change;

PERMDELTA = A kind of Time Slice that describes the
difference in a feature state as result of a permanent change;

TEMPDELTA = A kind of Time Slice that describes the
transitory changes of a feature state during a temporary event;

SNAPSHOT = A kind of Time Slice that describes the state of
a feature at a time instant, as result of combining the actual
BASELINE Time Slice valid at that time instant with all
TEMPDELTA Time Slices applicable at that time instant.
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An Example: Navaid frequency change

Imagine that AML Navaid undergoes an upgrade that changes
its frequency from 112.0 MHz to 113.2 MHz...
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Building the Temporality Model

Time Is essential for Al

For operational reasons, distinction
between:

Permanent changes

Temporary status
Two levels:

Life of the feature

Changes in properties




Time varying properties
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The basic Time Slice model

Feature
Properties

P1 value 1 value 2 value 3 value 4

P2 value a value b
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The basic Time Slice model
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The basic Time Slice model
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The basic Time Slice model

UML

<<feature>=
AlXNiFeature

gidentifier . CodelUIDType

1 = | +Hme sarying operties

AlXMFeaturelNimesice
gvalidlime

gproperty 1 L
¢property?

$property3

&

vahdTime = the time period farwhich the
Time Slice is valid

gfeatureLifetime e —

featurelifelime = property of the

- feature, 1tindicates the date and brme

whien the feature was created and the
date and tirme when it will cease

&
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Temporary events — digital NOTAM
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Temporary events

Two kinds of Time Slices

<<feature>>
Baseline = describes the _ AlXMFeature
aidentifier : CodeUUIDType
feature state (the set of all ‘

feature’s properties) as
result of a permanent

1.* | +time varying properties
C h an g € ! AlIXMFeatureTimeSlice
Temporary Delta = B terpretation
describes the transitory v
overlay of a feature state Boropery3
.

during a temporary event.
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The model up to this point

BASELINE & TEMPDELTA

Compliant with the requirements for

Completeness - all temporal states must be
representable

Con5|stency no reuse of elements with dlfferent
meaning;

Context-free - meaning of (atomic) elements
iIndependent of context; no functional dependency of
(atomic) elements at the data encoding level,;

But, a bit inconvenient for real applications...
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Current status of a feature

Properties

P1

P2

-

P3

P4

PS5

-
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TimeSlices: | TS 1 ! TSZ‘ | TS3 |TS4] TS5 ! T1S6 | Ts7 |, TSs 1

SNAPSHOT = describes the state of a feature at a time instant,
as result of combining the actual BASELINE Time Slice valid at
that time instant with all TEMPDELTA Time Slices applicable at p

that time instant. &
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Permanent changes

Two types of applications:

“Pull” Systems - provide an interface by
which a client can query the aeronautical
iInformation:;

“Push” Systems - generate and transmit
to the client notifications about
aeronautical information changes.

Need to notify a permanent change
Need to notify “end of life”

15
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Permanent changes

Feature
Properties

P1

P2

-
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PERMDELTA = A kind of Time Slice that descrlbes
the difference in a feature state as result of a t‘
permanent change. L A
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Time Slice Types

Feature
PERMDELTA 4 PERMDELTA 7

Propertles PERMDEL.TA L PERMDELTA 2 PERMDELTA 3 PERMDELTA 5 PERMDELTA 6 PERMDELTA 8 PERMDEL.TA £
(start of life) (end of life)
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Temporality — something different

‘ K Let's lower ) ‘

gg/
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Corrections

Information about events that are planned
to take place in future

update the already communicated
iInformation

may affect “event” Time Slices - of type
PERMDELTA and TEMPDELTA.

Solution

Identify Time Slice concerned by a
“sequence number”

Also needed: “correctionNumber” z
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Final UML representation

<<feature>>
AlXMFeature

widentifier : CodeUUIDType

1..* | +time varying properties

AIXMFeatureTimeSlice

validTime
ginterpretation
I~ Tl &SequencéNumber — —| 1

cfeatureLifetime
ciproperty 1
ciproperty2
ciproperty 3

e

1 +property Group

<<object>>
AIXMFeaturePropertyGroup

&
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“ofeatura=>
AidrportHeliport

(oo AlportHe Iporh \
1

izDecrbed By

AirportHeliponTimeSlice

grdesignator : CodedirpodHeliponDesignatorType
gname : TextNameType

@locationindicatordCAD : CodelCADType
grdegsignatorl ATA : CodelATAType

Stype : CodeAirpotHelipodType

Gprivate : CodevesNoType

@oontral Type : CodeMilitanOperationsType
greferencePointDescription | TextDescriptionType
gfieldElevation : ValDistanceVerdical Type
gfieldElevationfccuracy : ValDistanceVerdicalType
greerticalDatum : CodeVedicalDatumType
locationDescription : TexdDescriptionType
grmagneticariation : ValMagneticV ariation Type
grdateMagneticVariation : DatevearType
gmagneticVariationChange : ValMagneticVarnationChange”...
greference Temperature : ValTemperature Type
graltimaeterChecklocation : TexdDescriptionType
geecondaryPowerSupply : TexdDescriptionType
gruindDirectionindicator : TextDescriptionType
glandingDirectionindicator : TextDescriptionType
gtrangitionAltitude : ValDistanceWVerical Type
@trangitionLevel : ValFLType

@...

serves |
0. +axtension
0.."
ttobject>> AirportiHelipof Extension
City
(from AlrportHe Iporg
gname : TextNameTy

<<feature>> “<dobject>> A
AlXhFeatue FeatureMetadata
gridentifier : CodeULIDTy... (mom Feat e il it

<<featura=>
Runway
(mom Favmay)

isDescribed By

0.

RunwayTimeSlice

s Srbupbed At
- [
AlFepture Nare Slice
Q;ru;hd'l‘umq- : TimeType -1
&interpretation : TimeslicelnterpretationT

@yzequenceNumber : NoNumberType
mectionNumber : HoNumberType

4

isDeseribed By

\(0.1
<<object>>
Feature TimeSliceMetadata
(e Pty re Time s o W taats

Gdesignator : TextDesignatorType
Stype : CodeRunwayType

@length : ValDistance Type

omwidth : ValDistance Type
geadthShoulder : ValDistance Type
glengthStip : ValDistance Type
gidthStnp - ValDistance Type
glengthOffzet - ValDistanceSignedTy...
gewidth Oftset : ValDistanceSignedType
gprofile © TexdDescriptionType

+exde
edension | o,

¥

RuawayExhension

&
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Summary - Time Slice types

BASELINE = A kind of Time Slice that describes the feature
state (the set of all feature’s properties) as result of a
permanent change;

PERMDELTA = A kind of Time Slice that describes the
difference in a feature state as result of a permanent change;

TEMPDELTA = A kind of Time Slice that describes the
transitory changes of a feature state during a temporary event;

SNAPSHOT = A kind of Time Slice that describes the state of
a feature at a time instant, as result of combining the actual
BASELINE Time Slice valid at that time instant with all
TEMPDELTA Time Slices applicable at that time instant.

®
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Applying the model

Undetermined end of validity
Multiple occurring properties
Complex properties
ldentifying the feature affected
Cancelling a time slice

23 . cyrocontRoL




Baseline — undetermined end of validity

Feature A

Properties
. PERMDELTA 4 PERMDELTA 7
P%SQAHD()EL‘;Q PERMDELTA 2 ELTA 2 PERMDELTA £ PERMDELTA € PERMDELTA €
BASEL
- BASEL
temporary a 5
| |
| |
| |
| |
| |
| |
l l
| |
| | >
\j | | Time
> t i » < < <
Corrected BASELINES validity B1 Vhidity B2 B2 BS B B B
|
' TEMPDELTA

&
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“Delta” for multiple occurring properties

<AirportHeliportTimeSlice>

<serves>
<City>
<name>...</name>
</City>
</serves>
<serves>
<City>
<names>...</name>
</City>
</serves>

Rule: Include all occurrences
of the <serves> property

ina TEMPDELTA or a PERMDELTA!

25

<<feature>>
AirportHeliport

gadesignator : CodeAirportHeliportDesignatorType
ganame : TextNameType

galocationIndicatorlCAQO : CodelCAOType
gadesignatorlATA : CodelATAType

atype : CodeAirportHeliportType

caprivate : CodeYesNoType

gcontrolType : CodeMilitaryOperationsType
careferencePointDescription : TextDescriptionType
cifieldElevation : ValDistanceVertical Type
cfieldElevationAccuracy : ValDistanceVertical Type
gaverticalDatum : CodeVerticalDatumType
cilocationDescription : TextDescriptionType
camagneticVariation : ValMagneticVariationType
cdateMagneticVariation : DateYearType
gmagneticVariationChange : ValMagneticVariationChangeType
careferenceTemperature : ValTemperatureType
csaltimeterCheckLocation : TextDescriptionType
czsecondaryPowerSupply : TextDescriptionType
gwindDirectionIndicator : TextDescriptionType
<#landingDirectionIndicator : TextDescriptionType
cstransitionAltitude : ValDistanceVertical Type
cstransitionLevel : ValFLType
glowestTemperature : ValTemperatureType
gaabandoned : CodeYesNoType

<<object>>
City

gname : TextNameType

serves

&
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“Delta” for complex properties

<<object>>

<AirportHeliportLimitation> AirportHeliportUsageLimitation
o zcodeUsageLimitation : CodeUsageLimitationType nasAmplicableTimes
<hasApplicableTimes> \ .
<Timetable> (rom Tme wermgemen)
<workingHours>...</workingHours> 1
<isComposedOf> o /womsewf
<Timesheet>...</Timesheet> ST
</isComposedOf> g G
<isComposedOf> foncoats : DatebonthDay T ype
<Timesheet>...</Timesheet> Sl G
</isComposedOf> S

@startEventinterpretation : CodeTimeEventCombinationT ype
wendTime : TimeType
wendEvent : CodeTimeEventType

</h aSAppl |Cab|eT| mes> wendTimeRelativeEvent : ValDurationType

@endEventinterpretation : Code Time EventCombinationType

Rule: Include the whole complex property!
(“delta” applies strictly to the 1st level of properties!)

&
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|dentifying the feature affected by “delta”

<Feature>
<gml:identifier>35149fb2-971f-492¢c-94¢2-5671d4580587</gml:identifier>
<timeSlice> <<feature>>
<validTime>....</validTime> S

<interpretation>BASELINE</interpretation>
<sequenceNumber>23</sequenceNumber>
<property1>....</property1>
<property2>....</property2>

1..* | +time varying properties

AIXMFeatureTimeSlice
nooc wavalidTime
i i wainterpretation
</F|meS.||CG> ZsequenceNumber
<timeSlice> ZicorrectionNumber
c c c c featureLifeti
<validTimes>....</validTime> Locootyt
<interpretation> TEMPDEL TA</interpretation> B oo s
<sequenceNumber>23</sequenceNumber> G
<property4>....</property4>
</timeSlice>
</Feature> 1 +property Group
<<object>>

AlIXMFeaturePropertyGroup 9
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Cancelling a Time Slice

Indicate a cancellation:
validTime is empty
Use same sequence number
Use a higher correction number

<Feature>

<gml:identifier>35149fb2-9711-492c-94c2-
5671d4580587</gml:identifier>

<timeSlice>
<gml:validTime nilReason="“inapplicable” />
<interpretation>PERMDEL TA</interpretation>
<sequenceNumber>23</sequenceNumber>
<correctionNumber>1</correctionNumber>

</timeSlice>
</Feature>

28 EUROCONTROL
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Other implementation considerations

The temporal model is complete.

No requirement on systems to support all the types
of Time Slices

E.g. some systems may only store BASELINE Time Slices
and disregard temporary changes

Interacting parties should negotiate specific
temporal data exchange requirements

OOOOOOOOOOO




Business Rules

These are to be developed. Examples:

TEMPDELTA Time Slices cannot change the start
of life and the end of life

PERMDELTA shall have a Timelnstant as the
validTime

o . cyrocontROL




Usage examples

Start of life
Change of properties

Temporary situation (digital NOTAM)
End of life

31
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Start of life

Feature creation (commissioning)

Feature
- gml:identifier

TimeSlice

- validTime = timeInstant. ..

- interpretation = PERMDELTA

- sequenceNumber =1

- startOfLife = same timelnstant. ..
- property 1

- property 2

- property 3

- property 4

- property 5

TimeSlice

- validTime = timelnterval with
undetermined end

- interpretation = BASELINE

- sequenceNumber = 1

- startOfLife = same timelnstant. . .

- property 1

- property 2

- property 3

- property 4

- property 3

[ =4
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Change of properties

Permanent change (amendment)

Feature ——"
. Iy imeSlice
; gml'ldentlfler - validTime = timelnterval with
undetermined end ...
- interpretation = BASELINE
- sequenceNumber = 2
- startOfLife = tumelnstant. ..

TimeSlice
- validTime = timeInstant. ..
- interpretation = PERMDELTA

- sequenceNumber = 2 : lji:gng: é
- property 3 (new value) a iJI'UEEIT}" 3 (new value)
- property 5 (new value) - property 4

- property 5 (new value)

[ =4
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digital NOTAM

Temporary event

Feature
- gml:identifier

TimeSlice
validTime = timelnterval. ..
interpretation = TEMPDELTA
sequenceNumber = 1
property 4 (temporary value)

Optional: include the BASELINE/SNAPSHOT

[ =4

34 EUROCONTROL




End of Life

Feature withdrawing (decommissioning)

Feature
- gml:identifier

Timeslice

- validTime = timelnstant...

- interpretation = PERMDELTA
- sequenceNumber = 3

- endOfLife = same timelnstant...

& . cyrocontROL




Feature histories

A history can be built up by transmitting

the sequence of changes:

VOR Navigation Aid
gmi:Identifier

TimeSlice (corecied)
interpretation = BASELINE
sequenceMNumber = 1
correctionNumber = 1
Start = Jan 7, 2006

End = Fab 22, 2006
Property 1

Property N

TimeSlice

interpretation = TEMPDELTA
sequanceNumber = 1

Slarl = Jan 23, 2006

End = Feb 18, 2006
frequency = XXX

TimesSlice

interpretation = TEMPDELTA
sequanceNumber = 2

Starl = Feb 11, 2006

End = Mar 9, 20086

status = Offline

TimeSlice (correcied]
interpretation = BASELINE

sequancaNumber = 2
correctionMumber = 1
Start = Feb 22, 2008

End = Mar 27, 2006

Property 1
i‘l’llupenyﬂ

TimeSlice

interpretation = BASELINE
saquanceNumber = 3
Start = Mar 27, 2006
Property 1

frequency = XXX

Property N

Time

>

Figure 15: TimeSlices for the VVOR navigation aid history

&
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XNOTAM TimeLine

Cffline for updates

@ Status » On test, do not

() Status » Cperational
i)Frequency: 113.2 Mhz

&
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AIXM Temporality documen

AIXM 5 Version 5.6 Dare- 11750007 Temporality Provorsl

1. The need for a temporality madel

informasion u.:\c_r_ .1tncm champs notficasions 2 wrmlly
tams ars squested to store
and #o prosida both ¢ stuztion and the fahurs changes. Tho axpirsd inforamaties nosds t2 be
archived for lagal imvestigation purposss.

Tinw ix am ssantial azpact on the 1am:.lu‘lu:1

For oparticnal’ measons, a distinction i wwally nads betwsen:
o permanent chamges (the sffect of which will Last unnl the zext permmamenr chezgs or
untd the wnd of the Ifotime of duw featme) and
o fempoerary sfates (changes of a ldted demztion that 2me considared to be overlaid on the
pReTamEnt sake of arfurs).
A temporzzy che=ge =cludes e concepts of ovarlay e=d revessice.  The temporary change is ovarlasd
on e parmanget foztore siate. Wien the temsposary chamge ands, the teerperary chamges no bemgar
apply 2=d we mwvart back to the permescnt Saturs stata

Mote the:, Eom an :m.:z::m' point of view, 'Ilcn-orL o elso inchodss the comcepd of “hmmporary

ail slopenant and the |n:plmn:ubo: ufrhpul.
NOTAM. By @gied KOTAM we mean replacing the e text comuzed in 2 WOTAM messge and
smucnmad facts, which snablo the automatsd procassing of the informasion.

A mumeral termporal medkl sheedd be mmiformly applied to all aarccaufice] featore types and the
v comeapt shuu]u ba absiracted Bom tea mk of £ peduling At tiw comcaptoal

- 2l turparal sttes mmst e repressnblo;

o r w22 - s of eninee] mmsber of alsmants,

o Conststemcy - =0 mex of slamests with different mezning:

o Cootaxt-fes - masming of (zioexic) elements indepandest of comssat; o functionel
depundszcy of (atomic) eleensats arlta data D\:l:lll‘hl:l! Larval

The data sxche=go sparificasion skall suppar tea concaptual medal In addision, comenionca alomsnes
(“viws ") my be introdoced in the data axchangs specification in cader to Bcilitets the oparaticns. This
mzaz=s that the data ewche=ge specification =oy denzate Eom the “mremabism” mule.

¥ Fer smamepls, systams that produce printed sarczmutical documemtation (AIP, chests} tand to igzoce
temporary strtos information: cely the seatic dae is repressnted on sl I:anh:lwcu.u:!s
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2. Building the Tempoerality Model

2.1 (step 1) Time varying properties

Thare are e e

which aercoatica!

turs Iiiancss are affected by tma

o The propertios of 2 fahurs can ckange withi= tha lifstme of the featare; this inchudes

tha pocsibility for & proparty fo not be ; daBzad over 2 Hme pariod.

onsidanad a5 fuzrare properts
ADDM faabase

and t2e and of Lifs ey alse cirfoeass]). This gives
fer

mticns that quadify, quantfy or mlets = sooos form: that Saturs.
It is comsidered that any feature property may change in time, excepr for the global wnigue
wdennfier. Thiz 1: 5 key aszumpeion of the ADIM Temporakicy modsl

The Srst siep in e construcson of the ADDM tumporality medel & represanted by the dizgzam balow:,
which shows e valoes of 2 featurs"s proparties (P1, P2, ... P5) o=z a tosliza.
Feakrn &

P11 vaksa 1 walue 2 vale 3 [vanea |

Pz vabie a il b

F [ T |

P4 | abin |

: -

Figars |

Discussion: Cam e stary &f [ife and dhe end of iife properdes of o feawirs vary o tme?

At flert sight, probably pot A frotare b ereated af o sxwenr it owd will cecae ko exind o anather
momserd b (lwe. Bul this 5t only whew conridering the already known hissory of @ fearure. Fien
exchanping date ebout the e, there pipht be sitsations where the sioreend of [ & planned &
leappen a4 Sertie dotedtime and this gone brjg"ll oleage.
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Thank you!
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