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Temporality Model

= Definition
= A model that incorporates the concept of time at feature level!
= Key assertions
= All features are temporal with start of life and end of life
= Example: a new air traffic control sector
= All features can change over time
= Example: a VOR changes frequency

= Additional issue — feature properties can have different values
according to a repetitive schedule

= AIXM Temporality Model
= Relates feature properties to the time extent in which they are valid
= Provides various means to describe the time extent
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Features have time varying properties
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The basic Time Slice model
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The basic Time Slice model

EUROCONTROL
Feature
Properties
states
| » i
P1 rd 4 S
P2 B B
P3 I
s | |
sl |
: ; : — : : 3 : >
v | } | | | | | |
TimeSlices: | TS 1 ! TS2 | TS3 |TS4| TS5 ' Tse | TSs7 | Ts8 1
L, Network Manager
"; * nominated by

GRMll e Ecropean Commission AIXM 5.1 Temporality Concept



€

PERMDELTA TimeSlices
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Temporary events (digital NOTAM) weem
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Current status of a feature
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AIXM Temporality document
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AIXM 5 Version 5.0 Date:11/135/2007 Temporality Proposal

1. The need for a temporality model

T 15 an esseutal aspact on the serozyutical mﬁcrmaon v.aml wiere changs notfications =0 wemally
mads wsll in advancs of their effective dates. A lon systems ars resquested o store
and 1 provide both the curest stuztion and the future changes. The expirsd informution zesds to be
archived for lozal imvestigation purposss.

For

peraticeal’ reascns, a distinction is wewally made betwsen:
permanent chamges (the sffect of which will last uznl the zext pemmansur chazge or
unt:] ths end of t2s Lifetims of the foarare) and
temporary sfates (changes of 3 Lxxted dumation that are considarsd o be ovarlaid oo the
permmamsnt s2ate of the Saturs).
A ssmporary chamge meludes e conzepts of overlay amd reversion. Ths temporary czange is ovarlasd
oz @6 permansz: foarure state. Wien the tsmuporary chazgs ends, the temxporary chazmges zo lozger
apply 2=d we revart back to the permazsut faturs state

Note tlu.' Eow an oparational peint of view, “temperary stanx” alio inckades e comcept of “temponany
featurss”. Howsver, Zrom the ATXOM point of view, temporary feenzes 2o in me way differsnt Som
normal foarzes. Tae Soatare is croaced 2=d withdrawe, just that the kfo spam i shorter shyn usuzl.

In coder to sausfy o :ﬂ:;:cn_ 1 jon systems, AN must izchude
an exhyusene temporality modsl, “which aml:bu a pucm t.q:nunm:un “of 20 sates and events of
asronzusical feamres In particular, this sholl emable the develeg and xh. ! of dngxnl
NOTAM By d&zitel NOTAM we msan replacing the free wext d in 2 NOTAM message Wil
ssuctured Sacts, wikick anskle the dp = of the mfc i

A goperal temporal modsl szould be wformly applied to all 2erozaunca] feetare types and the
un:pa:m cozcept should be abstracted Som the task of modeling oirect properties. At the conceptual

lovsl, tao mmodel s2ould describe tie tamporal svclution of tie featurss, 2 xlm occur iz the real world
This s2all be dons 1= compliance with the followizg rules:

o Completansss - 21l terporal states st be repressumble;
o Mizmgalism - use of xumimal muzabsr of slemsnts;

o G y - 20 reuse of ol with difh g
o Cmm-&u jng of (2somic) ol indspendszt of comtext, zo functiomal
pendexcy of (atomic) o atthe data ding levsl

The d.m. sxchazge specification skall suppor: 25 conceptual modsl. In addition, comvsmiencs slemants
("vwws") may be introdnced in the dat: exciangs specification iz order to facilitats the operations. Thus
mams that tg dzsa axchazzs specification myy deriate from tho “mizimalsm” rule.

" For example, systems that produce prioted 2ercmyutical documentation (AIP. charts) tend to izzese
temzporary statns informmation: caly the static data is repeessnsed on suck printed products.

AIXM S | yrsion 5.0 Date12252067 Temporality Proposal

2. Building the Temporality Model

2.1 (step 1) Time varying properties

Thare 2re mwo levels 2t which sercnamtical Seaturs imstances are affected by tma

soy featurs bas 3 star: of 1ifo and an snd of lifs

o The proparties of 2 featurs can change withiz t26 lifsams of the faturs; this includes
tho possibility for 2 property to pot bs defized over 2 tine pariod.

Tha star: of life and 6 end of Lifs muy also bs dared as forrure proparties (armbuses). This mives
e following high-lewel list of proparties for amy ADDM foaruze:
o a global umics identifier;

o the stest of I:fe (date and tima),

o the sud of Iifs (dats and tims).

o attributes and 2ssociations taat qualify, quantify or relase iz somns forms that Saturs.
It is comsidered that any feature property may change in time, excepe for the global znigue
wdennfier. Thiz 13 2 key azsumpdon of the ADXM Temporalicy model.

The Srst ssep in &6 construcson of t2e ATDM temporalisy model & rep d by the dizgram below,
which shows e valuss of 2 featurs’s proparties (P1, P2, ... P5) alomz a timslizs.
Feowre §
onamas
P1 [vaka 1] ol 2 [ aws | vake 4
Pz | vakie & | viue b |
P3 [ Wi x ]
P4 | vabin 2 |

Figwre 1

Discussion: Cam the start of life and the end of Iife propersies of a feature vary i time?

At flese siphe, prodobly mot A featare i ereated at a moment in tiwe and will ceaie 10 exist at another

moesent I tiwe. But this s trae only when covaideriog the already known hissory of a feature. When
exchanping data about the future, there might be situations where the startiend of i &r planned 0

Iazyyun ot a cersain dote/time and this date Amg.‘n ohange.

o
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Example — abstract
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Feature
oml:identifier
TimeSlice TimeSlice
- validTime = timeInstant. .. - validTime = timelnterval with
- interpretation = PERMDELTA undetermined end

sequenceNumber = |
featureLifetime/beginPosition = same
timelnstant. ..

property 1

property 2

property 3

property 4

- interpretation = BASELINE

- sequenceNumber = 1

- featureLifetime/beginPosition
same timelnstant. ..

- property 1

- property 2

- property 3

- property 4
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Example - abstract
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TimeSlice

- validTime = timelnstant...

- interpretation = PERMDELTA
- sequenceNumber = 2

- property 3 (new value)

TimeSlice

validTime = timelnterval with
undetermined end ...
interpretation = BASELINE
sequenceNumber = 2
featureLifetime/beginPosition =
timelnstant...

- property 5 (new value)

- property 1
- property 2
- property 3 (new value)
- property 4
- property 5 (new value)

Attention:
“DELTA” for complex properties (objects) — see section 3.4
“DELTA” for multi-occurring properties — see section 3.5
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Example - abstract

Feature
aml:identifier

TimeSlice

- validTime = timeInterval...

- interpretation = TEMPDELTA
- sequenceNumber = 1

- property 4 (temporary value)
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Example - abstract
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Feature
oml:identifier

TimeSlice

validTime = timelnstant.. .
interpretation = PERMDELTA
sequenceNumber = 3
featureLifetime/endPosition = same
timelnstant. ..

TimeSlice

- validTime = timelnterval with the
end as specified Dby the
PERMDELTA

- interpretation = BASELINE

- sequenceNumber = 2

- correctionNumber = 1

- featureLifetime/beginPosition =
timeInstant. ..

- featureLifetime/endPosition =
timelnstant, as specified by the
PERMDELTA

- property 1

- property 2

- property 3

- property 4

- property 5
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An Example: Navaid frequency change -
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AML Navaid undergoes an upgrade that changes its frequency from 112.0 MHz to

113.2 MHz...
—
Baseline 1

Baseline 2
Permanent Permanent
Delta 1 Delta 2

| | | |
i I i ! —
| VOR navaid: id = AML VOR navaid: id = AML
| Status = Operational, Freq = 112.0 MHz Status = Operational, Freq = 113.2 MHz
| | | |
| TempDeFIta 1 |
| NOTAM | TemeeIta 2 |
| Status = rfline NOTAM |
| forupgrades gy = 143.2 MH2 |
| | Status =|on test, |
| do POt use

| | Frequency upgrade
| | | | coordinated to be
| | | | effective next cycle
| | | |
| | | |

Snapshot 1 Snapshot 2 Snapshot 3 Snapshot 4
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Temporality applied to the abstract model

Current AIXM 5.1
UML does not
include this.

Temporality is
applied directly at
XSD generation
time.
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0.1 <2objects

4

gridentifier : CodelUIDTy...

Featurehietadata

{from Featare Metdatl

=<feature==
AirportHeliport

{from AlfportHe Ipor

izfeoihed By

®

AjrportHelipotTimeSlice

grdesignator : CodefirpotHelipotbesignatorType
gname : TextNameType

grocationindicater CAD : CodelCAQType
grdesignatarlATA : CodelATAType

Gtype : CodefirportHelipotType

@private : CodevesMoType

goontrol Type @ CodeMilitanyOperationsType
greferancePointDezcription : TextDeseriptionType
gfieldElevation : VWalDistance'ferical Type
grfieldElevationfccuracy @ WallistanceVWerical Type
grreticallatum : CodeWerticalDatumType
grlocationDescription : TextDezeriptionType
grmagnetidvfariation : Walblagnetic\fariation Type
grdatebdagneticifariation : DateearType
grmagneticifariationChange : WValMagneticWariationChange™..
grreference Temperature : WalTemperature Type
graltimetarChecilocation : TextDescriptionType
greeecondanF owerSupply @ TextDescriptionType
gruindDiractionindicator : TextDescriptionType
grlandingDirectionindicator : TextDezcriptionType
grtransitionAltitude - WalDistanceVWerdical Type
grransitionLeawel : ValFLType

@

SEET
0.7 +extension
0.7
<<objects> AimpotHelipoftExtension
City
(iom Aliporthe lpork
gname : TextNameTy...

<zfeaturax=
Funiuay
(Tom FLniwa)

isleseihed By

0.

RunmwayTimeSlice

AlMFezteme Nine Slice

&}validTime TimeType

Q}interpletation : TimeslicelnterpretationT...
aquenceMumber : NoHumberType

Q}correc’(ionNumber: MoNumberType

4

2

izfesoihed By

J,D..1

<<obj

Feature TimeSliceMetadata
(from Feas re Thmes lice Me tadat

egt=>
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Gdesignator : TextDesignatorType
Ftype : CodeRunwayType

grlength : Valbistanee Type

gridth @ WalDistance Type
gruidthShoulder : Vallistanee Type
grengthStrip : ValDistance Type
gruidthStrip : Vallistance Type
grlengthOffset . ValbistanceSigned Ty...
gruidthOffset : ValDistanceSigned Type
grprofile @ TextDezeription Type

+extenszion
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Properties with schedule
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< TIME SLICE validity g
Progery 1 i —
canstant value
F’“ﬂ”ﬂ"‘"“"“’lIIIIII“!I"'"""‘
schedule
: -
{ >| Time
| BASELINE validity \\ /
Periods covered by Property 2 is
the Timeshasts undefined here

Properfy 1 - with
constant value

Property 2 - with
schedule

| BASELINE validity \\ / \\ / Tlme

The “main” value is The other value is
covered by one now explicitly defined
series of by another series of
Timeasheeats Timeshests
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Properties with schedule

<<pbjgct>>

FProperties WithS chedule
ffromt Schedulos)

<=<ohject=>
NavaidOperationalStatus

¢operationalStatus : CodeStatusNavaidType
¢signalType : CodeRadioSignal Type

0.* work 8y
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<<featura>>
Mavaid
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¢type : CodeNawidSeniceType

¢designator : CodeNavaidDesignatorType

¢hame : TextName Type

&fightChecked : CodeYesNoType

gpurpose © CodeNavaidPurposeType
¢signalPerformance : CodeSignalPerformancellSType
¢courseQuality - CodeCourseQualitylLs Type
&integrityLewel : CodeintegrityLevellLSType
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Properties with schedule

<<pbject>>
Properties WithS chedule

¢

fsComposedOf

+timelnteral,|, o *

<<pbject>>
Timeshest

¢timeReference : CodeTimeReferencelype

¢startDate : DateMonthDay Type

¢endDate - DateMonthDay Type

¢day - CodeDayType

¢dayTil - CodeDay Type

¢startTime : TimeTypse

¢startbvent © CodeTimeEwentType
¢startTimeRelativeEvent : ValDurationType
¢startEventinterpretation : CodeTimeEventCombinationType
¢endTime : TimeType

¢endEvent : CodeTimeEventType

¢endTimeRelativeEvent : ValDurationType
¢endEventintepretation : CodeTimeEventCombination Type
¢daylightSavingAdjust : CodeYesNoType

¢excluded : CodeYesNoType
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