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1 Introduction
This document describes the OCIT-C communication module for the TSS supply data.

It is aimed at all persons who deal with the implementation or application of an OCIT-C inter-
face for the exchange of OCIT supply data in the scope of application of the traffic signal
control

The TSS supply data communication module is used for supplying data to traffic signal sys-
tems.

The data is communicated using the OCIT-C protocol.

1.1 OCIT-C documentation

The present document is part of the OCIT-C definitions, which are listed in the document
"OCIT-C_Release_Notes".

The specification of the OCIT-C communication module for TSS supply data comprises the
document OCIT-C TSS Supply data and the schema definitions:

e intersection_config_data.xsd (basic supply of traffic signal controllers)

e intersection _config_data_ap values.xsd (data catalog AP values)
e intersection _config_data_block assignment.xsd (block assignment)

e intersection_config_data_block assignment.xml| (block assignment)

e intersection_config_data_communication.xsd (communication protocol).

In order to gain a deeper understanding, the documents OCIT-C data and OCIT-C protocol,
as well as the additional OCIT-O documents are necessary:

Short name Title Contents
OCIT-C Release OCIT-Center to Center List of all OCIT-C's
Notes Release Notes Specifications
OCIT-O System Introduction to the System Stipulations for the specification and

documentation of OCIT-O interfaces.

OCIT-O Protokoll Rules and protocols Stipulations for the realisation of the
OCIT Outstations protocols.

OCIT-O Basis Basic Functions for Field De- | Stipulations of the basic interfaces and
vices device functions for devices with OCIT-
O interface.
OCIT-O Lstg Traffic signal controllers Stipulations of the special interfaces
and device functions for traffic signal
controllers.
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1.2 Arrangement in the level schema of a traffic signal control system with
OCIT interfaces

The following diagram shows the OCIT interfaces located on the central level and on the field
level.

Zentrale Ebene

Zentrale Anwendungen der Planung, Steuerung, und Uberwachung, sowie des
Verkehrsmanagement

oaT Verkehrs- i
. . Herstellerspezifische
Versorgungs- e Zentraler ProzeRdaten management-
daten ProzeBdaten OCIT-0O Systemzugang daten Komponenten
OCIT-C als Bestandteil einer Systemrealisierung OCIT-O Profil x
fiir Versorgung
OCIT-C als Bestandteil einer Systemrealisierung fiir eine Zentrale

oS

RSAP P
Road Sid.e OCIT-O Profil x
Access Point

Lichtsignalsteuergerat

oCIT-0

Feldebene

Figure 1 Arrangement of the OCIT-C interface in the level schema of a traffic signal control
system with OCIT interfaces

2 Data model

The data source is responsible for the data defined in the intersection_config_data.xsd data
model. It is assumed that no data will be interpreted, controlled or modified for transport. The
intuitiveness of the data is also not checked at any point within the data model.

In addition to the TSS basic supply, the data model contains a framework for supplying traf-
fic-procedures as well as a checksum list, which the supply program is able to use to check
the affected parts of the basic supply using checksums.

The first part of this document describes the structure of the basic supply. It should be no-
ticed here in particular that not all elements of this basic supply can also be supplied remote-
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ly. The second part describes the framework and the checksums of the data. The structure is
basically used to facilitate the following activities:

1. The representation of the traffic, device and safety technology as a basis for planning.

2. The user supply of traffic signal controllers with OCIT-O interfaces through appropri-
ate central devices or supply tools.

3. The return documentation of a supply from the traffic signal controller. In the event of
such a reconstruction, it may be the case that not all the data that was created during
the planning stage are reconstructed. This concerns all data, which had not been
transferred to the traffic signal controller and therefore are not available.

4. The exchanging of data between planning tools. In the format described here, the
purely planning-related data are only standardised to an extremely small extent.

The OCIT-C interface described here for TSS supply data is designed for tasks 1 and 4.
Cases 2 and 3 are not included here and will be handled by the supply data server.

2.1 Structure of the file intersection_config_data.xsd

The structure of the file can be summarised as follows:

Datei (im XML-Format)
Rahmen (Start)

Grundversorgungsdaten

Herstellerspezifische Erweiterungen de
Versorgungsdaten (NocitListe)

Daten fur VA-Verfahren (inkl. Parameter)

Checksummen

Rahmen (Ende)

Figure 2: Structure of the supply data

OCIT-C_TSS_Supply_Data V2.2 Seite 8 von 89



2.2 Distribution of the planning and supply data

All of the supply data to be transferred is distributed into various blocks. After consultation
with the participating work groups, a partial supply must always relate to one of the blocks.

The following table shows the required structuring of the data in blocks.

In OCIT-C LSA Versorgungsdaten standardisierte Versorgungsdaten,
herstelleriibergreifend versorgbar und auslesbar

OCIT-C Version 1)

OCIT-C Version )

OCIT-C Version )

OCIT-C Version )

Anwenderversorgung
Verkehrstechnik Topologie
Verkehrs-technische Daten mit Netzbezug VA-Steuerverfahren VA-Parameter MAP
Grunddaten / Festzeit
OCIT-O Checksummen | OCIT-O Checksummen | OCIT-O Checksum- OCIT-O Checksum- OCIT-O Checksum-
Server 4) Server 4) men Server 4) men Server 4) men Server 4)

OCIT-C Version )

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

Auftraggeber 1)

Auftraggeber 1)

Auftraggeber 1)

Auftraggeber 1)

Auftraggeber 1)

OCIT-O Checksumme | OCIT-O Checksumme OCIT-O Checksum- OCIT-O Checksumme | OCIT-O Checksumm
Gerat 3) Gerat 3) men Gerat 3) Gerét 3) Gerat 3)

Build-Nr. 3) Build-Nr. 3) Build-Nr. 3) Build-Nr. 3) Build-Nr. 3)
Session-ID 9) Session-ID 9) Session-ID 9) Session-ID 9) Session-ID 9)

Zeitstempel Ubertra-
gung beendet 3)

Zeitstempel Ubertra-
gung beendet 3)

Zeitstempel Ubertra-
gung beendet 3)

Zeitstempel Ubertra-
gung beendet 3)

Zeitstempel Ubertra-
gung beendet 3)

Zeitstempel Aktivierung

%)

Zeitstempel Aktivierung

9)

Zeitstempel Aktiv-
ierung 3)

Zeitstempel Aktiv-
ierung 3)

Zeitstempel Aktiv-
ierung 3)

Fully Qualified Domain
Name 3)

Fully Qualified Domain
Name 3)

Fully Qualified Do-
main Name 3)

Fully Qualified Do-
main Name 3)

Fully Qualified Do-
main Name 3)

OCIT-O Checksumme Gerat Gesamt 3)

Build-Nr. Gesamt 3)

OCIT-C_TSS_Supply_Data V2.2

Seite 9 von 89




In OCIT-C LSA Versorgungsdaten standardisierte Versorgungsdaten,
herstelleriibergreifend versorgbar und auslesbar

OCIT-C Version 1)

OCIT-CVersion 1)

Anwenderversorgung
Verkehrstechnik
Verkehrs-technische Daten mit Netzbezug V/A-Steuerverfahren VA-Parameter
Grunddaten / Festzeit
OCIT-O Checksumen OCIT-O Checksumen OCIT-O Checksumen OCIT-O Checksumen
Server 4) Server 4) Server 4) Server 4)

OCIT-C Version 1)

OCIT-C Version 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

OCIT-C
Checksumme 1)

Auftraggeber 1)

Auftraggeber 1)

Auftraggeber 1)

Auftraggeber 1)

OCIT-O Checksumme OCIT-O Checksumme OCIT-O Checksumen OCIT-O Checksumme
Gerat 3) Gerat ?) Gerat 3) Gerat 3)

Build-Nr. 3) Build-Nr. 3) Build-Nr. 3) Build-Nr. 3)
Session-ID %) Session-ID %) Session-ID %) Session-ID %)

Zeitstempel Ubertragung
beendet 3)

Zeitstempel Ubertragung
beendet 3)

Zeitstempel Ubertragung
beendet 3)

Zeitstempel Ubertragung
beendet 3)

Zeitstempel Aktivierung

°)

Zeitstempel Aktivierung

)

Zeitstempel Aktivierung

°)

Zeitstempel Aktivierung

)

Fully Qualified Domain
Name 3)

Fully Qualified Domain
Name 3)

Fully Qualified Domain
Name 3)

Fully Qualified Domain
Name 3)

OCIT-O Checksum. Gerat Gesamt 3)

Build-Nr. Gesamt 3)

Figure 3. Schema of the supply data blocks and version data of the user supply

) Generated by the TEWS and saved in the traffic signal controller.

a B~ W N

Outlined in blue: Version data of OCIT-C VD server that are managed in OCIT-C components.

) Generated by the manufacturer’s tool and saved in the traffic signal controller.
) Generated in the traffic signal controller and saved.

) Generated in the VD server and saved.

) Generated in the VD server and saved in the traffic signal controller
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In OCIT-C LSA Versorgungsdaten teilweise stand. Versorgungsdaten,
nur proprietar versorgbar und auslesbar
Herstellerversorgung

Geratetechnik Sicherheitstechnik

OCIT-C Versorungsdaten

Proprietare Daten

OCIT-C Sicherheitsdaten

Proprietare Daten

Hersteller-Version 2)

Hersteller-Version 2)

Hersteller-Checksumme 2) Hersteller-Checksumme 2)

Hersteller-Checksumme Gerat 3) Hersteller-Checksumme Gerat )

Build-Nr. 3) Build-Nr. 3)

OCIT-O Checksum. Gerat Gesamt 3)

Build-Nr. Gesamt 3)

Figure 4. Schema of the supply data blocks and version data of the manufacturer supply

2) Generated by the manufacturer’s tool and saved in the traffic signal controller.
3) Generated in the traffic signal controller and saved.
Anwenderversorgung Herstellerversorgung

Verkehrstechnik Geratetechnik Sicherheitstechnik

Topologie

OCIT-O Checksum. Gerat Gesamt 3)

Build-Nr. Gesamt 3)

Figure 5: Schema of the version data

Outlined in black: Version data that are managed in the traffic signal controller (OCIT-O object version)

OCIT-C_TSS_Supply_Data V2.2 Seite 11 von 89



There is a complete controller supply from the data of the user supply with:

¢ Basic traffic-related data / fixed time
These are all data which directly correspond to the hardware of the traffic signal con-
troller.
¢ Data for traffic-actuated control
These are data and parameters for the TA control procedure.
o Data with network reference
These are data from the OCIT central system, such as the 12 month automatic routine.
e Manufacturer data.
These are non-standardised data (also referred to as NOCIT = No OCIT data). Not all
of these data can be supplied by the user.

The distribution above is also the basis of the version concept. The following requirements
apply to this:

o A full supply will be distributed into six data blocks. It must be possible to individually
version each individual block, the blocks must also be summarised by an overall ver-
sion.

e Each change, even just a single datum within a block, leads to an immediate updating
of the version.

¢ All tools involved with the creation and supply of data must use the same versioning
principles. This makes it possible to carry out a simplified check by comparing the ver-
sion numbers, if the version numbering is subject to generally applicable rules.

¢ Each tool which modifies the data of a data must be capable of documenting the com-
plete data block. (Only applies for block TA with the restriction that each tool is respon-
sible for its part of the block). This is not an obstacle, as the block TA in the event of
multiple TA procedures present in the traffic signal controller (e.g. control procedure
and local traffic model) are also strictly speaking divided into corresponding number of
independent TA blocks). All pages of the documentation must hold the classification of
the individual documents and version.

¢ Each central system must know which version is in operation in the devices within
reach at all times.
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3 Basic supply data for TSS

The data for the device supply and the standardised program supplies are saved together in
a structure, which is depicted in red in chapter2.1. The <NocitListe> is used to be able to
save manufacturer data, all other entries are fully standardised. Strings must be coded in
UTF-8.

3.1 Version information of the XML schemas

Version information about the XML schemas used are specified under the datum <DateiVer-
sion>.

<VersionDocument> is the version of the document to which the file relates. The version of
the document is noted at the beginning of this document as "Document Version No."

The <VersionsDatenstruktur> contains the version of the schema file, to which the XML file
relates. The version of the schema file is located in the "Version" attribute of the <Schema>
element (header of the underlying XSD file).

The <VersionBlockzuordnung> contains the version of the XML file, in which the block as-
signment is specified. The version of the XML file is in the <VersionBlockzuordnung> datum.
The block assignment is clarified in Chapter 4.4.

5 .
Isa:VersionDokument

type | xs:unsignedShort

Versionsnummer der
Dokumentenversion, auf die sich
diese Datei bezieht.

E R
Isa:VersionDatenstruktur

~| Isa:DateiVersion EI—[—H*—]EI* type|xs:unsignedSh0rt

Versionsangaben zu den
verwendeten XML-
Schematas

Versionsnummer der Schnittstelle
entsprechend dem Attribut "Version”
im Element "Schema" im Header der
zugrunde liegenden XSD-Datei.

E -
Isa:VersionBlockzuordnung

type | xs:unsignedShort

Versionsnummer der Datei
intersection_config_data_block_assignem
ent.xml im Tag "VersionBlockzuordnung"
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| DateiVersion A

T

Wersionsangaben zu den
wenwendeten
EML-Schernatas

|| Kopfdaten M

Informnation usber einen
wormn LSA-Steusngerast
gesteuerten Knatenpunkt,

Liste aller digitalen Ausgaenge,
die nicht ueber Signalschalter
atbeiten (2.8, Quittungssignale)

- Eingangliste g

Maoeglichkeiten: 1,
Wiadareinschalten 2,
Aushleiben

' OeVMeldepunktListe EE'

Meldepunkte, die ueber Funk
realisiert warden,

: 1
“Yersargungsstruktur E__ i Schaltuhr .

“arzorgungen zum
Themenkomplex Schaltube
bawe, Zeitautarnatik der
[T
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Liste aller Licht-, akustizchen
und aptischen Signale, Eine
Signalgruppe wird durch
sinen Signalschalter
angesteusrt,

!
I

|

,

|

L

|

I

I

|

,

|

I

I

|

,

|

,

|

I

I

|

|

L

:

I

i Liste der Signalprogramnne. Alle
'\ werwendeten Signalprograrnrne
! ridssen mit rindestens einer
' Kopfesile wersorgr werden,
|
,
|
I
3
|
,
|
I
I
|
,
|
,
|
I
L
h
,
|
I
I
I
I
|

_. TeilknotenListe -

Liste der
Abschalt-Tailknaten

i
X

, Liste aller Vetzatz-Matrizen, Alle

| Wersatzzeitmatrizen werden in der
i gleichen Liste gespeichert und nur
' nach der Art unterschieden,
I

I

|

,

.

| VTMinFreigabelListe Er]

Liste der werkehrstechnischen
Mindastzaiten,

Liste aller 2wischenzeitmattizen,
rindestans der Sichetheitsrnatrix

Globale herstellarspezifische
Ergasnzungen.
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3.2 Header data

Kopfdaten [

Infarrnatian dber einen von
LS A-Steusngerdt gesteuerten
Enotenpunkt,

~HKurzbezeichnung

Kurzbezeichrung, 2.6, K242

Langname des Knotens,
Baizpicl: "Meierstralia |
fiillerstrafie”

Amts- baw, Bezirkskennung

Logische Adressierung des wic 2 B, Wien.

Knatenpurktes

Eindeutige Murnrmer dez
Knatenpunktes im
Stenerungsgebizt,

________________

-~ Identifikation

Identifik ation des !
LSA-Steusrgerits K notenpun !

ks, E znr Murnrner (entspricht der
' technizchan WSR-Murmmer],
1 Siehe
: CCIT-Cutstation-Dokument
e ation,
-. OCITOutstationKennung =
Technizsche OCIT-Kennung des
Knotenpunktes, Crarf nur dann frr Murnrer, Siehe
auzgefiillt warden, wenn diz COCIT-Custatian-Dakurnent
Kennung Festgelegr ist ation
- J' Relknoten
\Wenn nicht gesetzt, wird 1
angenornmen.
—Fl{nu‘tenversionss‘tand |

Speicherdaturn und Uhtzeit der
letzten Andering

~Planungsversion
;

|

' Planungswersion als String.
Farrnat beliebig und
abhingig won der Guelle

Drer Planung
zugrundeqgelegte Richtlinie

Riickrachanwerfahran zur
Synchronisation

' | ap1'BemerkungenType |
- emeinges — (- Comenang ]| |
kundenspezifische | 1 __ |

Bernerkungen, Mur die erste
wird ins Gerit dbemarmrmen

The header data include all the information describing the intersection itself:

e Short name —

is the short name specified by the customer for the intersection, being

at most 10 letters long. The short name is inside the file of the keys. During supply,
identification is strictly required! The short name can, for example, be used in cross-
intersection structures (which are not currently standardized). The short name can be
used as a reference in the XML file.

OCIT-C_TSS_Supply_Data V2.2
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It has the following restrictions:
o The short name may include:
= Uppercase and lowercase letters, but not "umlauts" or the "R" charac-

ter
= Numbers 0 through 9
= Blanks
= Special characters . ,-+/_=:()?!|#<>

Leading or trailing blanks are not permitted.

Two consecutive blanks are not permitted.

The short name must begin with an alphabetic character.

The following regular expression defines these restrictions exactly:
[A-Za-z](([ ]?[A-Za-z0-9\.,\-\+/_=\(\\?\|#&<;&>;])

e Name — the name of the intersection can be at most 250 characters long. Control
characters (line breaks, tabulators, etc.) are not permitted.

O O O O

¢ Identification — identifies the intersection. In this simple planning phase, this element
can be left out for the time being if the UnitID is not yet set.
There are two different identifications in the OCIT world:
The OCIT outstations identification, consisting of "ZNr", "FNr" and "Rellntersection"
depend on technology and can change during the life of the intersection. The identifi-
cation must be present for each device connected via outstations. If the numbers are
unknown, the entry will be left out.
The OCIT-C identification consists of a system and subsystem number as well as the
actual UnitID. The system and subsystem number is needed for large systems on
which the overall system is structured. In this case, the values must be entered

e The IntersectionVersion and the planning version are in regard to the tool that car-
ried out the last change. Both pieces of data are not transferred to the controller.

¢ The Guidelines are a help text indicating the guidelines according to which planning
took place. If none of the guidelines listed applies, the field is to be left out.

e The "Laenderbezeichnung" contains the country for which planning took place and
therefore a direct reference to the necessary guidelines.

¢ The "Rueckrechenverfahren" is number code describing the process for determining
the start of the circulation. The code is the same code used in OCIT Outstations. If
the back calculation process is unknown, the field is to be left out.

0 = None or unknown

1 = Coordinate Universal Time (UTC)
2 =1.1. current year

3 =1980-1-1

4 = 0:00 o'clock of the current day

e Optionally, remarks can be specified. However, only the first remark is transmitted
during user supply of the controller. Regardless of how many remarks there are. Ad-
ditional remarks are therefore only used for an exchange between planning tools

3.3 The OCITObjektHeader
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Very many elements in the basic supply must be identified. For this reason, a basic structure
has been created with which these objects "begin" and contain the identification. This stand-
ard header is described here:

—Fﬂezeichnungl{urz

Drie Bezeichrung innethalb
einer Liste rmull eindeutig
sein,

Drie Bezeichrung innethalb
einer Liste mull eindeutig
sein,

wird won Cutstation und won
OCIT-I SP-PD referenziert,

(ocITObjektHeader E} == |5 - 1~ OrganisationsHr |
Header Fir die Ohjekte i

, eindeutige, vorn Benutzer
frei wergebbare Murnrier

Bermet:ungen zu diesermn

v Objekt,

E =X-Koordinate

L =Y_Koordinate

L-{ objektlage F—{——H ...
Lage des Ohjektes I~ -:___Z_'!{P_D_r_d_ifi_a‘_t?_:

—F Koordinatensystem |

Hirweeis auf das werwendete
Koordinatensystem

The "BezeichnungKurz" is the short designation of the object. It is known to the user and
can change with time. This designation is used as a reference in the XML structure. This
makes the standardized data structure significantly easier to understand. The "Bezeich-
nungKurz" can only be used once in a single list. Upper and lower case is distinguished be-
tween. The object "a1" is therefore a different object from the object "A1".

The "BezeichnungLang" is the full designation of the object, but it is no longer used and
therefore can be applied freely. This name must also be unique within a single list. It is not
compulsory for the "DesignationLong" to be set.

The "OCITOutstationNr" (without the 0) is the number identifying the object in communica-
tion via OCIT Outstations. Normally, it is necessary to set this. There are only the following
exceptions:

e During the first planning phase, the technical connection of the intersection to the
OCIT control center is unknown. In this phase, the OCIT number has not yet been
set.

e Some objects are not addressed with the OCITObjektHeader in the OCIT Outstations
protocol. For these objects, the number is not necessary and can be left out.

o Traffic signal controllers that are not connected via OCIT Outstations do not need the
number.
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The number may also be set for the exceptions indicated. In this case, the number must also
be retained by tools for which it means nothing.

The "OrganisationsNr" (without the 0) is a number assigned by the user. It must be unique
within the list. Tools that do not use any OrganisationsNr must retain an already-supplied
OrganisationsNo. The OrganisationsNr is optional. Tools that need such a number may have
to add it.

The "LetzteAenderung" is optional and consists of a user who carried out the last change as
well as a timestamp for the time at which the last change was carried out. Entry is optional.
Tools that do not have control over this entry must delete this entry upon a change to the
object! (Of course, the entry must be retained if no change has been made to the object.)

The "Bemerkungen" field contains a list of remarks created for this object by the customer
and must be fully editable. Tools that have no control over this field must fully retain its con-
tents. It is not permitted for individual tools use entries in the remarks in order to save addi-
tional parameters that are not standardized’.

The "Objektlage" is used to save the coordinates of the object's position. This information is,
however, not transmitted to the controller. To make it possible for engineers at different loca-
tions to correctly interpret the coordinates, the coordinate system used must be indicated.

' Such parameters can be filed as Nocit objects.
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3.4 Standardized objects

3.4.1 Digital outputs

_____ -1

ap1:0CITObjektHeader |

| gy B |
0. |_ _____ —1

Binirer Ausgang, der
keinen Signalschalter
ansteuert
[Strassenbeleuchtungen
, Quittungslampen,
Schilder, ...]

DigitalerAusgangListe E]_(_"'_E"

Liste aller digitalen
Ausgange, die nicht iiber
Signalschalter arbeiten
(z.B. Quittungssignale])

| apl:BemerkungenType |

‘-4 Bemerkungen F—H—-—5{ Bemerkung || |

Bemerkungen zu dieser | 1..m |
Liste, die nicht einem

Objekt selbst
zugeordnet sind.

e

OCIT Outstations manage digital outputs in the number range from 1 to 255. The number
range (in contrast to an earlier version) depends on the number range of the signal groups.

3.4.2 Inputs

0.255 ’ “— - — — — — — — —
Drigitaler Eingang, P LT

Biauart, Wenn nicht gesetzt
izt die Bauart unbekannt,

0.
WWenn qesetzt, wird der Detektor
einer oder mehreren Signalgruppen
zugeardnet, Wenn nicht gesetzt, ist
keine spezielle Zuordnung bekannt,
Soll eine Hilfe fir Planungstoals sein

um eine Abhingigkeit darstellen zu

kiinnan,
EDigitalerEingang

! WWenn true, ist der Eingang
' ein achter digitaler Einganag,
i bei False ist der Eingang
EingangListe [ == A belizbiq
des Detektors im 10ms
Zyklus

EZaehlung

Fzfh

""""""""" Smme-on g ~Belegungsgrad
== -\ MesswerteBereitstellung E]—E—jﬂ— qungsg
B e T T %% pro Intervalldauer aus
Wette, die der Sensor erfassen soll, dern OCIT Auftrag

Wenn die Werte nicht gesetzt sind,

sind die Werte auch nicht gefordert = — -
Geschwindigkeit
EFahrzeugart
EFahrzeuglaenge

Bernerkungen zu dieser Liste,
die nicht einem Cbjekt selbst
zugeardnet sind,
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All inputs are supplied in the input list. This applies both to sensors as well as any digital
inputs not used as sensors.

The type of the input indicates the kind of input. The following types are standardised:

Button
Loop
Double loop
Contact
Radio
Infrared
Video
Laser
Radar
Error input
Other

If the type is unknown, the entry will be left out. If the type is known but does not belong to
the normal elements of the list, "Other" will be indicated.

For inputs used as sensors, there may be additional information entered:

¢ What values does a sensor provide? This does not mean that the sensor is constantly
sending out values because they must first be requested. It only means that these
values can be requested. The individual fields under the "MesswerteBereitstellung"”
are logical values that can be either "true" or "false".

e Assigned signal group: To what signal groups is the detector assigned? If a detec-
tor is assigned to a signal group, this means that the traffic flow registered by the de-
tector is managed with the signal group. The opposite conclusion should not be
drawn: If there is no assignment, this does not mean that the detector is not assigned
to any signal group.

Remarks relating to the list as a whole can be entered in the field "Bemerkungen".

3.4.3 Power outage

____________ -
1
1

“Hetzausfall
Vs atring :

Moaglichlkeiten: 1,
Wiedereinschalten 2,
Aushleiben

This piece of information is used to define what behavior the controller should exhibit after a
power outage. There are only two options:

1.) Switch back on
2.) Remain off
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3.4.4 PT reporting points

PT reporting points are triggered by a radio telegram or a message and can be used within a
PT reporting section. The PT reporting point indicates that triggering PT vehicle is a certain
distance away from the stop line in a certain direction at this time. The PT reporting point is
referenced by the BezeichnungKurz within the PT reporting section.

The PT reporting point list ensures that the PT reporting points can be defined even without
knowing the PT reporting point section

The PT reporting point can be triggered at a sensor (<Eingang>). In this case, the PT report-
ing point is entered both into the input list as well as the reporting point list.

" Isa:VerwendeterEingang
= | Isa:bezeichnungType

“Isa:Anforderungsart
¢ | xs:string

_Elsa:AktwierunusdBuer
¢ | Isa:Sekunde

- Isa0sVhicidspuniaListe (=) ¢+ Jsa:sensoraktivierung B

Isa:SeriellerMeldepunkt [}

3.4.5 PT reporting sections

Every PT reporting section consists of a series of reporting points relating to one stop line.
The distance from the stop line is positive if the point is past the stop line (always as seen in
the direction of travel) and negative if the point is behind the stop line.
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| Isa:0CITObjektHeader

bR s Isa:0eVMeldestrecke
{ Isai0eVMeldestreckeListe F-{———F lsaocrobjemmw#t ()

1.

EIs.a:Bezeiu:hnung
type | Isa:bezeichnungType

EIe;a:()*eVMl:Ide;.‘lunkt

|'. oe | Isa:bezeichnungType

Isa:Meldepunkt —E—:EI—
—_—

1.®

= Isa:AbstandZuHaltlinie
v |type [ xs:double

Statements can be made in the "Reaction" field about the effects brought about by the re-
porting point in the traffic-actuated controller. If the field is missing, then this entails the fol-
lowing "default" behavior. The reporting point with the greatest distance from the stop line is
the log-off point, all other reporting points are the log-on points, counted in order of decreas-
ing distance from the log-off point. If a structure that deviates from this is described, then the
"Reaction" field will be used.

The values that the field can take on are not prescribed by the OCIT standard but rather are
determined according to the relevant control process. The "Function” field in the "PTMemory"
data structure plays a similar role.
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3.4.5.1 Data model

Signalgruppe

OevMeldestrecke weitere Attribute

1:n _
BezeichnungKurz

abhangig von
Wirkungsziel.ObjectTyp \Qungszel-omecﬂvp Verkehrsstrom (proprietar)

0:n
,FK Wirkungsziel.Bezeichnung — BezeichnungKurz
,FK i i weitere Attribute

Wirkungsziel.Bezeichnung

Kriterien zur o=
Unterscheidung der —— |
logischen Meldepunkte weitere Attribute
(verkehrstechnisch)

Meldepunkte {Tabelle gibt es nicht)
o : : 2

Logische Adresse
(verkehrstechnisch)

OCIT-Outstations-Datenpunkte

Daten
BezeichnurngKurz (implizit) P

entweder — oder ingar i m
: Eingang OCITOutstationNr ("Kanalnummer")
C Bezeichnung

Bezeichnungkurz weitere Attribute
’FK Quelle.Funk.Meldepunkt —

Meldepunkt

‘ FK  OCITOutstationNr

weitere Attribute \ Physische Adresse

(geratetechnisch)

,FK Sensoraktivierung.Sensor —

weitere Attribute

The diagram shows the data model for reporting points and reporting sections:

Reporting section

- Each reporting section consists of 1 to n reporting points.

- The reporting section is uniquely addressed via the "BezeichnungKurz" field (primary
key) in the "PTReportingSection" table.

- Every reporting section can be linked to either a signal group or a traffic flow or to an
object of another kind, managed by the "Wirkungsziel.ObjectTyp" field (see section
3.4.5.5).

- Reporting sections can be restricted to certain vehicles. The "LinienRouteListe" list
can be used here (see section 3.4.5.6).

Reporting point

- The reporting points are implemented in the XML structure as branches "Reporting-
Point" of a reporting section "PTReportingSection".

- The reporting point is therefore uniquely formed using a primary key composed of the
"BezeichnungKurz" field of the "PTReportingSection" and the "Designation" field from
the "ReportingPoint" table.

- This kind of addressing is logical addressing. Every reporting point can refer to a
physical reporting point, either of type "PTReportingPoint" (radio telegram) or of type
"Input" (sensor, see sections 3.4.5.2 and 3.4.5.3).

- There you can find the physical address of the reporting point under "OCITOutsta-
tionsNr".

Some conclusions

- The same physical reporting point can arise in multiple logical reporting points and
therefore in multiple reporting sections.
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- There are not specifications about assigning names. Particularly, the physical and
logical reporting points do not have to have the same name.

3.4.5.2 Reporting points triggered by radio

Reporting points triggered by radio telegrams contain the reporting point number sent in the
radio telegram.

Isa:Meldepunktnummer
—' Isa:SeriellerMeldepunkt EIT}—(—--—:E)— p =
vpe XS;UI"ISIQHE n

3.4.5.3 Reporting points triggered by sensors

Individual reporting points can be triggered by sensors instead of radio telegrams. In addition
to the sensor, parameters can be indicated concerning activation of the sensor. It is possible
to have a "steigendeFlanke" or "fallendeFlanke" as an activation type; the activation and
debouncing period is indicated in seconds.

The values of the seconds can also include decimal places. The exactness of the value to be
used is determined by the manufacturer of the traffic signal controller.

_Emrfonlerungsart

|

|

| wastring
| Anforderung des CEW
|

|

erfolgt bei steigender oder
Fallander Flanke

E -
|| Aktivierungsdauer

|

|

|

|

| |
'E Sn.ansurak‘ti?iferung EI—'—C}EI— lza Sekunde |
Usa SenzoraktivierunyType | IWashrend diesar Dauar |
|

|

|

|

|

Pararneter wann Aktivierung muss eine Dauerbelegung

nicht ueber Funktelegramm

arfalgt,

i stattfinden, darnit eine

v Anforderung edcannt wird,

! Wenn nicht bekannt, dann 0
' damnit sofort witksam

[ F= 2
“Entprelldauer |
.

Mach Anfarderungsirmpuls
werden Kontaktstoerungen
in dieser Crauer ignotett
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3.4.5.4 Emergency request
Elsa:Bezeichnung
type | Isa:bezeichnungType
EIsa:OeVMeIdepunkt
type _Isa:bezelchnungType

, Isa:Notanforderung B—@Q—

Isa:Verzoegerung
¢ | Isa:Sekunde :

...................

.........................

' | Isa:Bemerkungen
o »:ilsa:BemerkungenType .

The emergency request is a special sensor—e.g. a button with which the reporting section
can be requested independently of the other reporting points. The emergency request is, in
any case, a sensor or another digital input.

If there is no emergency request, the entry will be left out.

3.4.5.5 Target effect

FobjectTyp
Iype |Isa:hezeiu:hnungT':.fpe
Wirkungsziel Typ des Elernentes,
il z.B. Signalgruppe, Ved:ehrsstrorn,.,
bepe| " :
Verehrstechnisches Cbjekt das auf E|3ezn3:i(:hnung
dieze Kette witkt bawe, won den - :
Fahrzeugen auf dieser Kette besinflusst bype ||Sa.|::|EIE|I:hnungT§.-'pE

wird, Kann die Signalgrappe sein oder

aber auch Yerkehrsstram, odar..., Refirenz auf Element

The target effect indicates the traffic-related object to which the PT reporting section refers.
In most cases, this is a signal group, but it can be a traffic flow, a stage or a stage transition.
If the target effect is unknown, it will be left out.

3.4.5.6 Line/route list

= }
i Liniennummer !

bype | mstinteger

, LinienRouteListe El; E}E‘ FugeordneteLinieRoute __E)E"
'typeJ ] Ity.-'pe |

Liniennurmrner laut Funktelegramrn, Wen
weqaelaszen, werden alle Linien
akzeptiart,

________________ 1

Liste won Linie/Route-Paaren, denen die =
R : 1.0 Routennummer |

Meldestrecke zugeordnat ist,

P T,

Rautennurnmmer laut Funktelegrannm,
Wen weaggelaszen, werden alle Routen
akzeptiart,

The line/route list is a filter regarding only radio telegrams. In addition to the reporting point
number, it also includes a line and route ID.

If a line/route list is set, the entries only apply if at least one "ZugeordneteLinieRoute" is ful-
filled. An ZugeordneteLinieRoute is either an exact pair of numbers here or an element cov-
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ering all the lines of a route / all the routes of a line. For all lines of a route, the line entry will
be left out; for all routes of a line, the route entry will be left out.

3.4.5.7 PT memory

The PT memory is an area that is only important for PT modules similar to PT memory. It
contains additional data necessary for the configuration of this PT memory. The values de-
clared here are not necessary for the basic description of the reporting area.
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EI'llleldepuunk.‘t

Refaranz auf den
Meldepunkt der Strecke, der
urn die Falgenden Attibute
erweitert werden soll,

________________ .
v
'
'

Sall eine Eintragung
worgenarnmen wearden oder
nicht?

Optionaler Zaitwert fuer
einen Zaehler innerhalb einer
Meldepunktsgruppe

0.5
Werte die Innethalb der
jeweiligen Instanz fir den
referanzierten MP gueltig
sind,

Abhasngig varn
Steuerverfahren (2.B.
Vharanrmelder, Tuetkiiteriurn,
Hauptanmmelder,
Abrnelder,..)

Thearatische Fahrzeit warn

IMP biz zum &broelder, ist

bezirn ersten MP am gridssten
=selbstauszaehlzeit |
Mazimale Zeit nach der das
Cel-Fahrzeug auch ohne

erfolgte Abmeldung aus dem
Swetern geloescht wird,

TWTimerEintrag i
Indes der Fahrzeit im
Oel-Speicher won MPx bis
zurn Abrnalder (7 ist Index
fiir F ahrzeit wom ersten MP
biz zurn Abrnelder)

L :EUerzuegerungszeitAbfui

Zaitdifferenz awischen dern
Zeitpunkt der Abrneldung und dern
queltiq werden der Abrneldung

-~ Verzoegerungszeithnfo

OeVSpeicher Type [ == -

-
'

Zeitdifferenz zwischen dermn
Zaitpunkt der Anrneldung und dern
queltig werden der Anmeldung

Auswertung der Richtung won Hand,
warn Fahrer wird sine Richtung
gesetzt 2.6, bei temp, Spenungen
wig 2.B, Baustellen)

AuswertungLR

________________ .
v
'
'

Genauigkeit bei der
Fahrternverfolgung (sollen die
Linien- und/oder
Routeninformationan
ausgewartat vwerden]

______________ .
v
'
'

Zeit die nach GHE
warstreichan kann und
tortzdern wird die
Abrneldung noch als
innethalb GH gewertet wird

- J:EUﬁ:IJt::rhuh::r

Metker ob ueberholen im
Etfazzungsberszich miglich izt

a
¥
'
'
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3.4.6 Stage

| Phase

Es sind nur
sicherheitstechnisch
zulissige Phasen
erlaubt, bei denen die
Feindlichkeitsmatrix
nicht verletzt wird.

Yerkehrstechnischer Teilknoten deren
Signalgruppen alle in der Phase
vorkommen miissen.

E5ig|n:alg|rU|:|n|:|nE=

PhasenElementeintrag

1 ~ Signalbild

MNur Freigabe- oder
Sperrbilder sind hier
zulissig.

Stages are symbolized by the signal patterns of the signal groups from which the traffic con-
ditions can be derived. The stage list is used only for exchange between planning tools and
is not transmitted to the controller.

Two types of stages can be depicted: The standard green and red patterns are used for the
classic traffic-related stages. For signal groups having more than one signal pattern for the
same conditions—e.g. either "dunkel" or "grin" for "go"—there is a stage with the signal
group "off" and another stage with the signal group "grin" for the same signal group. The
hexadecimal codes as per OCIT-O are to be entered for the signal code (see signal group):

A traffic-engineering partial intersection can be entered. Its existence is depends on traffic.

Only stages not violating the conflicts matrix can be supplied. Traffic-related processes work-
ing with "Pseudophasen” for which, for example, all signal groups are entered as "frei" do not
save any standardized pseudo-stages. Instead, it is permitted to do without a start or target
stage during stage transitions if a pseudo-stage should be established here.

3.4.7 Stage sequence

| Phasenfolge [—]

Als Phasenfolge werden |
die zulissigen

Uberginge zwischen

zwei Phasen festgelegt,
ohne anzugeben, mit
welchen
Phaseniibergang-Eleme

nten dieser stattfinden 1.0
soll. Erlaubte Yon/Mach
Kombination Yerweis auf Phase

YonPhase

Yerweis auf Phase

“HachPhase |

A stage sequence consists of a collection of all permitted from-stage / to-stage combinations.
No specification is made about the stage transitions with which this switch between the stag-
es should take place. The stage sequence list is used only for exchange between planning
tools and is not transmitted to the controller.
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3.4.8 Stage transition

Phasenuebergang [

Startphase, aus der der
Phaseniibergang heraus
startet.

Zielphase, in die der

iUbergang wechselt.

Dauer des
Phaseniibergangs.

ESignalgruppe

Nur Fiir Anzeige bei
Bedienplitzen: Wert,
Schaltinformation [} der "vor" dem ersten

| Schaltbefehl angezeigt
Schaltbefehle des H wird.
Phaseniiberganges !

nur Angabe, wenn nicht
Standard-An/Abvurfiib
H ergang. Diese
H Ubergange werden mit
et iaiait hiherer Prioritit
t-{Pleklemont  Eh—{ -  erwendet als die
""""""""""""""""""""" + Standard-Uberginge,
0. + Falls die Farbfolge
Einzelner Schaltbefehl i iiberschrieben wird, Das
pro Signalgruppe 1 Start- und Zielfarbbild
! kann dem Ubergang
entnommen werden. Es
ist pro Signalgruppe

[ 1 um

PR UG = 1 Start/Zielfarbild-Kombi
,,,,, ! nation nue ein Ubergang

erlaubt,

2Zeitpunkt, an dem der
An- bzw. Abvrarf
beginnt.

Schaltungen im |
Phaseniibergang
| Farbe, in die nach

Abschlub des
An/Bbuurfs gewvechselt
wird.

S Bildung

Bildung wird gesetat,
wenn der
Phaseniibergang vom
Feldgeraet (bzv der YA
auf dem Feldgeraer)
dynamisch gebildet
wird. Bildung gibt die
Kriterien an, nach dem
der PU automatisch
gebildet wird.

During the stage transmission, it is to be determined how switching can occur from a certain
stage into another stage. The stage transition list is used only for exchange between plan-
ning tools and is not transmitted to the controller.

"VonPhase" indicates from which stage switching takes place, and "NachPhase" indicates to
which stage switching takes place. Some traffic-related process use stage transitions for
which no valid start or target stage is known. Even these stage transitions can be standard-
ised, you just need not enter anything for the "VonPhase" or "NachPhase".

There is the option of creating empty stage transitions for which there is no additional infor-
mation. In this case, it is the task of the traffic-related process to carry out the stage transi-
tion. The contents of such a stage transition, of course, cannot be displayed by other tools.

Stage transitions can, in some cases, be put together automatically by a traffic-related pro-
cess. For this we have the cases "ZZMindestgruen", "ZZOhneMindestgruen" and
"VAspezifisch".

The "Schaltinformation” is to be filled for fixed stage transitions. It includes the full duration of
the stage transition,
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The "Dauer" of stage transition is indicated in seconds. All "Schaltzeitpunkte" must be equal
to or less than the duration.

The switching times are indicated for each signal group. Signal groups not involved in switch-
ing can nevertheless be entered (without switching time) in order to fulfill the partial intersec-
tion condition.

e The StartSignalBild is only used for illustrative purposes. In this case, the StartSig-
nalbild is displayed in the graphical editor before the first switchover. If the StartSig-
nalbild is missing, the associated color is removed from the corresponding entry of
the start stage. If both entries are missing, the display of the graphical editor is unde-
fined.

e Transition entries are only necessary if switching between the signal patterns should
not take place with the default An- and Abwurf. In this case, reference is to be made
to the desired transition. A transition between two green or red states is not permitted.

e For the switching time, the start of switchover and the desired target color are to be
indicated. If a special transition entry between the current and target color is missing,
the standard An- and Abwurf will be used.

Example: In a stage transition, switching is to take place from "Grin" to "Gelb" at time
2s and from "Gelb" to "Rot" at time 5s.The default Abwurf is 3s yellow. "2" is entered
as the switching time and "Rot" for the signal pattern.

It is possible that at time "Dauer" (see above) not all changes initiated have already
finished.

e There is the option to enter more than one switching time per signal group. The num-
ber of the permitted entries depends on the traffic signal controller. If switching times
are indicated which follow each other so closely that the switchover has not yet fin-
ished, then the behavior of the traffic signal controller is not standardized and de-
pends on the type of traffic signal controller.

3.4.9 Framework program

A framework program is a framework list assigned to one or more signal programs. Frame-
work programs are generally used with coordinated traffic-actuated controllers. Supplying
frame plans, however, is only used for the exchange between planning tools because the
frame plans are not transmitted to the controller in a standardized way.

Frames are standardized time intervals within a signal program that can be applied to various
traffic-related objects. These are traffic flows, stages, signal groups and it is furthermore pos-
sible to define additional frames without further reference. They will be identified by the be-
ginning and end of the interval or can be continuously on/continuously off.
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| ap1:0CITObjektHeader

|
|
|
|
|
|
|
Rohmenprogramm BT B oot
|
|
|
|
|
|
|
|_

—FBezeichnungHurz |

Drie Bezeichrung innethalb
einer Liste muli eindeutig
zein,

Drie Bezeichnung innethalb
einer Liste mull eindeutig
sein,

E waird won Cukstation und won
' CiCIT-I SP-PD referenziert,

eindeutige, vormn Benutzer
frei wergebbare Murnrier

Objeke,

v Sinmwall Fir eine Planung,
' wenn noch keine

' Signalprograrme definiert
v sind, Mufi it der TU der

v Signalprograrnme

i ibereinstirmen,
L

]
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3.4.9.1 Stage frame plan

Within the stage frame plan it is also possible to indicate different frame intervals for IT and

PT.

IMaximaldauer, unabhingig
wan der Rahmenzait

|

Rahmenzait

[Phosenvahmon B3-(—— 1

Zugecordnete Phaze fir dieze

“Beginn

Beginn des Zeitbereiches in
Sekunden

Ende des Zeitbereiches in
Sekunden

|
|
| |
| e Pt Beqinn des Zeitbereiches in |
| 71 Morbersiung SR sehnden |
|
| |
|

, | Ende des Zeitbersiches in
H Sekunden

jmmmmmmmmmmmmmee o Beqginn des Zeitbereiches in

|
|
|
| --+ Vorbereitung =} H Sekunden
|
|

I | Ende des Zeitbereiches in
i Sekunden

:L- 4 Halten
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3.4.9.2 Signal group frame plan

Signal group frames indicate time intervals in which signal groups can be enabled.

(SignalgruppenrahmenType E]—(*E—

3.4.9.3 Traffic flow frame plan

—Fﬁgr

Zugeocrdnete Signalgruppe
fiir diese Rahmernzeit

—| Fruehestens

E]_(_..._

—| Spaetestens

EBEQiI‘II‘I

Beginn des 2eitbereiches in

Sekunden

Ende

Ende des 2eitbereiches in
Sekunden

EBEQiI‘II‘I

Beginn des 2eitbereiches in

Sekunden

Ende

Ende des 2eitbereiches in
Sekunden

Also included is the traffic flow frame plan, which contains the parameters needed by the TA

process VS-PLUS.

(’l.l'erkehrsstrumrahmenType I}:]—(—-ﬂ—jzl—

_|. Anwurf [ﬁ]—[—--—:EI—

Der Bergich 2wischen Beginn
Warbersitung (Mor] und
Beginn &nmeldung [Anrm)
qilt als Verbereitungsberaich,

Cer Bereich zwischen Beginn
Anrnaldung (Anrn) und
Beqginn Wedingerung [(Ver)
gile alz Anrneldebersich,

Drer Bereich zwischen Beginn
“eringerung (Wer) und
Rahrnenende (End) gilt als
“YeHingerungsberzich,

Cras Rahrienende (End)
beendat den Zeitbersich in
dern ein Werkehrsstrom
einzchalten oder bameszen
kann,

Zeil

Mit der rangabhingigen
Zeigerverzigerung [Zeil kann
der Hauptzeiger bai
\Yeringerung noch im Grin
gehalten werden,
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3.4.10 Control clock

The supply of the control clock consists of two parts: "Tagesplanen" set forth what com-
mands should be carried out at what local clock time.

The remaining entries set forth what day plan should be carried out.

3.4.10.1

Week plans

Information is stored in week plans regarding what day plan should be carried out on what
day. One reference is provided per weekday. The "StandardWochenplan" takes on a special
status. It is always carried out when no exception arises. The remaining week plans are only
used if they are selected by a "Sonderbereich". The OCITOutstationsNr of the Standard-

Wochenplan must always be 1.

Tagesplanliste
Eres]

—
Iza

StandardWochenplan =] l |

| [ WachenplanListe l‘

s [bvpe

type [lz3:0CITObjekt Header T |

B

WochenplanListe l

m
o
=}
]
i
=
o
=]
I
=
)

e [xeunsignedint

Tageszplan_Di
wpe | nsunsignedInt

Tagesplan_Mi
wpe | nsunsignedInt

FTageszplan_Do

type |lsa:MfochenplanType '_T'

type [asungigred it

Tagesplan_Fr
wpe | nsunsignedInt

Tagesplan_Sa
wpe | nsunsignedInt

Tagesplan_So
wpe | nsunsignedInt

fi
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3.4.10.2 Special intervals

Special intervals are time intervals in which other week plans are activated. A special interval
has a name and a time interval A time interval can apply once or for each year.

The priority indicates what priority the special interval has in selecting the day plan.

For selecting the day plan, all special days and special intervals applicable to a day are taken
and from these the element with the highest priority is determined. It is not permitted for two
elements to have the same priority for one day. If this is the case, the selection of the day
plan depends on the manufacturer. In any case, only one day plan is started.

The default is priority 1, i.e. the lowest priority. This priority is supported by all manufacturers.
It is possible that the manufacturer also supports higher priorities.

:-J: ondertagJaehrlichListe [H

'»«: ondertagliste

EE\eginnl)hne.lahr
FEndeOhneJahr

Fwochen plan
Rurz =
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3.4.10.3

Special days

Special days are individual days on which special day plans are activated.

There are three options for defining a special day: One would be to define it as a fixed date
and the other as an offset to Easter, which makes sense for many ecclesiastical holidays,
and the third would be as a fixed day of the week from a set date (e.g. third Wednesday in
November or in other terms: the Wednesday on or after November 15 or Sunday on or after

11/27).

The priority is comparable to the priority of special days. Priority 1 for normal holidays and 2
for special days is supported by every manufacturer. Other priorities, up to 9, may be possi-
ble depending on the manufacturer. It applies here too that two entries referring to the same
day must have different priorities. Otherwise, the selection of the day plan is undefined.

TagesplanLlsts
)

_______________________________________________

= Catum Chnadanr

1
|
:
|
|
:
:
i
i
5
' i Mot Day
: ]
|
_:_@_ =wochantag
Loml
H
| FTagesplan

v e ] Isal:e:»lcnuc'r‘ e

i SondertagLivte o
el |
!

_________________________________________

e

'Tagelplan ]

iz [t |

wwoshenplantists L
7

i
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3.410.4 Day plans

The commands that are carried out throughout the day are saved in day plans. There must
be at least one standard day plan. At least one command must be defined for each day plan.
The OCITOutstationsNr of the standard day plan must always be must always be 1.

StandardTagesplan «iz]
type [lsa OCIT OljektHeader

| Ein Standardtagesplan mit der

| OCIToutststionMr=1 rnuss imrner
\ worhanden sein, Es ist moeglich, das
' dieser Tagesplan keine Befehle

1 enthaelt,

1 E Befehl I |
— e =~
TagesplanListe = i Isa:BefehITyp |
T t -
Programmschaltzeiten, die z2u " Befehle, die ausgefushrt werden,
Tagesplaenen zusarnrengeFasst sind, Ve weenn der Tagesplan aktiv izt

¢ itype [Isa OCITObjeldHeader T

________________________ !

L weitere Tagesplasne r [ \saBefentType |

--------------- T |
. |

1.
“ersargungen zum Themenkaomplex
Schaltuhr bave, Zaitautomnatik der

. WochenplanListe
Plope] ]

E Zuletzt wird hier gesucht, Es ist

+ rnindestens &in StandardWochenplan
1 worhanden, der irmer dann

1 ausgefuehit wird, wenn keine andere
! Regelung greift,

3.410.41 Day plan command

A day plan command consists of a time at which the command is started and the following
switching options: Program, IntersectionOnOff, Partiallntersection OnOff (all available partial
intersections are to be indicated here), the modifications for TA, PT and ITTA as well as 13
project-specific modifications, all of which are always to be indicated. If a modification is un-
known, then it is always entered with OFF.

It may be that the controller, with OCIT-O V2.0 A04 or higher, acknowledges the command
KnotenEinAus=AusDefault with the actual intersections status activated being
AusBlinkenNebenrichtung, AusDunkel or AusBlinkenAlle.

A total of 16 modifications are available. 3 modifications (TA, PT, ITTA) are already occu-
pied; 13 modifications unoccupied for project-specific use via the control clock. This project-
specific modifications each have a number within the range of 0 to 254. Occupancy recom-
mendations are provided for 8 of them. They include the number and the name of the modifi-
cation. Each project-specific modification can be turned On or Off.

Note: The applications activated with the modifications are not standardized and must be
agreed upon on a project-specific basis.
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Project-specific modifications to the control clock (occupancy recommendations)

No. Name Remark
0 Orientation tone for auditory
assistance for the blind
1 Green light tone for auditory
assistance for the blind
2 Detector monitoring If multiple monitoring times—e.g. morning peak,
afternoon peak, normal traffic, light traffic—are nec-
essary, then still unoccupied project-specific modifi-
cations must be used for this.
3 Digital output A Indication of the channel numbers and
4 Digital output B DigAusgang::Get is not currently supported.
5 Digital output C
6 Digital output D
7 TSS standby For example, system off or all red.

BefehlType [

Befehl Fuer Tagesplan

|IEF
Uhrzeit

bype |xs:time

F
|| Programm

[sekundengenaue] Uhrzeit, an dern der Befehl
begonnen wird, Zu einern Zeitpunkt koennen
rmehtere Befehle begonnen werden, die gleiche
Uhtzeit kann also rnehifach auftreten,

bype |Isa:bezeichnungType

=

Signalprograrnm, in den gewechselt werdan soll,

“KnotenEindus

bype |Isa:Ein.&usType

|| TKEinAus

=

Knotengesamtzustand laut SCIT-O

by
1.4

Ein- | Awsschalten von Teilknaten oder des
gesamten Geragtes

“va

type [lzahocleanType

=

\erkehrsabhaengigkeit

= 0ePHY

type [lsahooleanType

=

SPHY-Beeinflussung EinfAus

Sivva

type [lsahooleanType

|| Modifikation

I%-Beeinflussung Einf@us

type
13

Projektspezifische Modifikationen mit Marme und
Inlert

E
Hummer

type |><s:un3ignedEly.-’te

Murnrner des Teilknotens 1,.4

EZus’tand

Iype |lsaEindusType

Teilknotenzustand laut OCIT-O

F
Hummer

Iype | =sunsignedByte

Murnrmer der Modifik ation

Fuwert

Iype |lzahModifikationType

et der Modifilkation
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3.4.11 Signal group

Isa:OCITObjektHeaderMitNr
Signalgruppe ] —

> 1s2:0CITObjektHeadeMithe T |

AbschaltTeilknoten

type xsint

Nummer von
Han Tailknaten (nicht
iegetrennt

~VerkehrstechnischerTeilknoten
type xsint

" Hauptrichtung
type lsa:booleanType

n dieSignalgruppein
jegt

ichen

Ver i ichtungGi

e Isa:langStringType

MindestFreigabe
type lsa:FestzeitplanSekunde

m.

AbwurfUebergang 1 §

ndene OCIT-Kammern
1 Kan
Andeverung der Signalgeber

All data necessary for basic data supply are saved in the signal group. An explicit signal
group type, however, is missing. The reason for this is that various signal group typings that
cannot be directly mapped onto each other have come about in the past. Therefore, instead
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of a type, the data that could be derived fro all the typings were accepted. This particularly
includes:

e The standard go color and the standard stop color,
o The Anwurf and Abwurf transitions

e The permitted signal patterns and

e The traffic type managed by the signal group.

The manufacturer-specific typing is not saved. It can be supplied as a Nocit element based
on the manufacturer.

The AbschaltTeilknoten indicates which signal groups can be deactivated together without
the entire intersection having to be deactivated. Warning: The AbschaltTeilknoten has noth-
ing to do with the "RelKnoten" from OCIT Outstations. The overall basic supply of an inter-
section corresponds to such a "RelKnoten". Systems that do not know this partial intersection
enter a 1 here.

A VerkehrstechnischerTeilknoten sets forth what signal groups belong together in terms of
traffic. If the value is not sent, it will take on the value 1.

The "VerhaltenBeiNebenrichtungGelbblinken" is only relevant if the primary direction is
set and can otherwise be left out. If the value is set, it may not be left out by planning tools,
even if the signal group is in the secondary direction because the value may be relevant to
the signal group type.

In "ZulaessigeSignalbilder" all signal patterns that may be activated during normal opera-
tion are saved. Additionally, both standard signal patterns of the off state are to be entered
here. The structure is described in more detail below.

MindestFreigabe andMindestGesperrt indicate the minimum times for green and red sta-
tus. The minimum times are also used in the signal monitor. The Mindestfreigabe time indica-
tion also includes the green states of the transitions (signal pattern is classified under "Frei",
"GreenFlashing" for example would belong to Mindestfreigabe). The Mindestgesperrt time
indication, on the other hand, does not include the red states of the transitions (e.g. Yellow or
RedYellow).

"AnwurfTransition" and "AbwurfTransition" include the standard transitions in Anwurf (red
to green) or in Abwurf (green to red). These transitions are always used if no special transi-
tions are indicated. The transitions consist of the signal colors and the fixed times. If a signal
group can be activated with, for example, 3 seconds yellow and alternatively with 4 seconds
yellow, the normal transition (e.g. 3 seconds yellow) is entered as the AnwurfTransition and
the second transition as the ZusatzUebergang (see below).

All transitions that are possible for an AnwurfTransition or AbwurfTransition are to be entered
as the "ZusatzUebergang". This applies both to different colors as well to different durations
for which the colors can be displayed..

The "Verkehrsart" is strictly necessary for calculating the intergreen times. This is why "Oth-
er" may only be used if truly no other traffic type applies. Otherwise, smooth exchange of
data is not guaranteed. The following traffic types are permitted:

e Veh.

e Bus

e Tram

e Bicycle

e Pedestrian
e Blind person
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e None

3.4111

Permitted signal patterns

—| Frei

sind. A Ibatrich

alle Si

ist.

im N 1
!)ei dem der Sicherungszustand "frei"

—' Gesperrt

Definition aller zulaessigen
Signalbilder. Bei Zustinden mit

bei dem der Sicherungszustand
"gesperrt” ist.

gleichem Sicherungszustand erfolgt
ein direkter (kein bildbehafteter)
Ubergang.

Alle liberginge miissen in den
Elementen

alle Signalzustinde im Normalbetrieb,

- AnvurfUebergang
- AbuurfUsbergang

I—F'standardnusllunkel

- ZusatzUebergang

definiert werden. Signalbild, das beim Geritezustand

"Aus" benutzt wird. Achtung: Wenn das

hier eingetragene Signalbild auch als
auberhalb der Ein-/Ausschaltpléne
benutzt wird, mub es zusitzlich unter
"Frei" bzw. "Gesperrt” eingetragen
sein.

: andardGelbblinken

"GelbBlinken Nebenrichtung" benutzt
wird. Achtung: Wenn das hier
eingetragene Signalbild auch als
aufierhalb der Ein-/Ausschaltpline
benutzt wird, mubl es zusiitzlich unter
"Frei’ bzw. "Gesperrt” eingetragen
sein. . Wenn nicht gesetzt, wird das
unter StandardAusDunkel

eingetragene Signalbild angenommen.

e |
ap1:SignalzustandType |
| Fstandard | |
| Bitcode des Standard Signalbilds. |
; Fsignatbild | |
i3 Bitcode |
0.0 FistEndbild |

Bitcode der zusiitzliche erlaubten |

Signalbilder. Hier sind auch alle Wenn true, darf das Element als
iiberginge cingetragen. Endzustand versendet werden. |
—_——— -

ap1:SignalzustandType

Fstandard |

Bitcode des Standard-Signalbilds.

|

|

‘ — |
0 Signalbild | |
i zusaetzien Bitcode |

______________________________________________________________ .

0.5 Fistendbild | |

|

Bitcode der zusitzliche erlaubten
Signalbilder. Hier sind auch alle
Uiberginge eingetragen.

Wenn true, darf das Element als
Endzustand verwendet werden.

The permitted signal patterns include all signal patterns that can be displayed by the signal
group as well as both signal patterns for the off state. This also applies to exclusively transi-

tion-related signal patterns, e.g. "Rotgelb".

In standardized form, only the traffic related monitoring states "Frei" and "Gesperrt" also used
in intergreen time verification and offset time verification are modelled. A more in-depth mod-
elling process of traffic-related states is not supported in the current version.

Some signal patterns, such as "Dunkel" can mean either "Frei" or "Gesperrt" depending on
what signal pattern is active on another signal group. It must therefore be ensured that the
traffic-related states "Frei" or "Gesperrt" are properly set for the case at hand!
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3.4.11.2

Bit code

The bit code is defined in OCIT-O and is encoded in hexidecimal.

I I I I
freq grin gelb rot
I I I I
207 216 245 204 213 212 27 270
Frequency RED, YELLOW, GREEN
| |
0 freq O 1Hz 0 0 Dunkel
| |
I [ .
Blinken
0 frTq 4 2 d | 1 (Anfang Dunkel)
| | Blinken
1 frTq 0 (reserviert) 1 I 0 (Anfang Hell)
[ I
1 freq 1 (reserviert) 1 1 Hell
| |
Examples:
dunkel dunkel 0
roT1Hz rot_blinken_start_dunkel 1Hz 1
rotgruen rot gruen 51
rotgelbgruen2Hz rot gelb gruen 2Hz 127
rotgelbgruen2R rot gelb gruen reserved_2 255

The full table of signal patterns is shown in Appendix 1:
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3.411.3 Anwurf and Abwurf transition

| api:UeberganglListeType

AnwurfUebergang [%]—l—(—--—:EI—' Uebergangselement [ﬁ]—(—-ﬂ—

Ein Anvurf ist der |
Ubergang vom
Signalzustand Gesperrt
nach Frei. Wenn kein
Anvurfuebergang
definiert ist, wechselt
dax Signal ohne
Ubergangsbilder von
Gesperrt nach Frei.

=Signalbild |

Bitcode des
Ubergangssignalbilds.

= Zeitdauer |

Teil eines l.lhergangs

zwischen verschiedenen Dauer in Sekunden, den

das Elenient in
Ubergang hat.

| Sicherungszustinden. Es

| ist miglich, das die
einzelnen Elemente sines

| Ubergangs einen
unterschiedlichen
verkehrstechnischen

| Zustand haben (Beispiel
Osterreich: Grinblinken

| frei, Gelb gesperrt] Es ist
nicht erlaubt, innerhalb

| eines Ubergangs den
Yerkehrstechnischen

| Zustand mehr als einmal
zu wechseln

| (Griin/Gelb/Rot/Rotgelb/
Dunkel ist beispielsweise
kein giiltiger Ubergang,

| sondern mub als zwei
Uiberginge

| Griin/Gelb/Rot und
Rot/Rotgelb/Dunkel

| codiert werden.)

The Anwurf and Abwurf transition has the same structure. It consists of a list of signal pat-
terns that are activated for a certain amount of time. The order of the signal patters in the
transition element list corresponds to their order in terms of time of the switching of the signal
patterns. It is possible for individual elements of the transition to have a different monitoring-
related state than others. In the AnwurfTransition, only signal patterns with the monitoring
state "Frei" may follow the first signal pattern with the monitoring state "Frei". In the
AbwurfTransition, on the other hand, only signal patterns with the monitoring state "Gesperrt"
may follow the first signal pattern with the monitoring state "Gesperrt". All signal patterns
must also be entered as permitted signal patterns.

The duration is set in the transition. A transition with the same signal patterns but another
time duration must be entered as a separate additional transition.
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34114 Additional transition

‘: |sa:ZusatzUebergang E]—E)EI— :.:_:-.T: 5;- -i-i-e-;-;_-;
................... o _
0. = |sa:StartSignalbild

HF isa:Zielsignalbild

= |sa:Signalbild

1.m

EIsa:Zertl:ﬂa.l..ler

meo
i

An additional signal transition is always defined between two exact signal patterns. The tran-
sition itself has the same structure as the Anwurf and Abwurf transition.

Indicating the start signal pattern and target signal pattern ensures that the transition is
uniquely assigned exactly to this pair. If it is in particular a transition that has the same transi-
tion elements but with a different start pattern or target pattern that should be displayed, then
a new transition has to be defined.

Naming the additional transition is also standardized to make the format easier to read. The
name is composed of the bit code of the start-signal pattern, the names of all the transition-
signal patterns including duration and the end-signal pattern.

A 3s "Gelb" in a transition from "Frei" to "Gesperrt" can, for example, be named
"gruen_3sgelb_rot". Alternatively, instead of the symbolic name, the bit code can be used,
but symbolic names are however preferred.

Assigning an OCITOutstationNr to the transition element is optional, but recommended to
ensure the uniqueness of the transition element.
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34115 Lamp outputs

-_———
Iza:OcitKkammerListe Type _|

by

OCIT-Rot-K ammer (Kammearmurnmer O

Logischer Ausdruck mit andfor und
CrutstationSigGebertir

2.B.t 1.1 or 2.1 and 3.1, and hat dabei zine hoshers
Priotitaet alz or, so dass 1,1 or 2,1 and 3.1 in jedern
Fall wie folgt ausgeveertet wird: 1.1 or (2.1 and
ER

l__________________l
Iza:0citKammerListe Type

Fat

Lampen 1, @ _L } Gelb é]_@ _: 3 s
type v ibvpe [Isa:OcﬂKammerListeType f 5 9 S
‘Yorthandene OCIT-Kammem und Kanaels fuer die 1 OCIT-Gelb-Karmmer (Kammemurnmer 1) e
Anzteuerung der Signalgeber H

Lagischer Susdruck mit and for und
CutstationSigGebertr

2B, 1.1 ar 2.1 and 2.1, and hat dabei eine hashere
Priotitaet als or, so dazs 1,1or 2.1 and 3.1 in jedern
Fall wie Falgt ausgewertet wird: 1.1 or (2.1 and
EX

L, Gruen [i;'_'_@a_l g P
ihype Llsa:OcﬂKammerLis‘teType ] P ™

DCIT-Gruen-Karnmer (Kammemummer 21

Logischer Susdrck mit andjor und
CutstationSigGebertr
2B 1.1 0r 2.1 and 3.1, and hat dabei eine hoshers

Prioritagt als or, so dass 1,1 or 2.1 and 3.1 in jedermn
Fall wie Folgt ausqewertet wird: 1.1 ar (2.1 and
ERD

All signal heads can be described for lamp outputs. Because OCIT only support signal heads
with max. 3 chambers, these are to be entered as "Gesperrt"(chamber number 0), "Gelb"
(chamber number 1) and "Frei" (chamber number 2). One name can be supplied per cham-
ber in case the signal group does not have the standard names "Gesperrt", "Gelb" or "Frei".
Additionally, under "Lampe" the corresponding chambers are to be entered. A signal group,
for example, with the chambers "Gesperrt" and "Frei" and five signal heads has five "Lamp"
entries under Red and five under Green. The OCIT Outstations parameter Signalgeber-Nr is
to be entered for each entry.
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The lamp monitor only permits the collective monitoring of chambers of the same time.
These are saved as a formula in the lamp monitor. Each chamber is indicated by the combi-
nation of Signalgeber-Nr / Kammer-Nr separated by a dot and can be combined with "and"
and "or". "And" has higher priority than "or" here

Example:

Logical expression: 1.1 or 2.1 and 3.1

is evaluated as 1.1 or (2.1 and 3.1).

If chamber 1.1 or both chambers 2.1 and 3.1 fail, the lamp monitor reacts.
"2.1" here means: OCIT-Signalgeber Nummer = 2, OCIT Kammer-Nr = 1.

3.4.11.6 Special cases
The following special cases are depicted as follows in the data model:

The PT 4-point signal (,Badehose®) is implemented with three signal groups with the color
codes red, green, yellowblk.

The hop light (or "Springlicht") is implemented as a flashing light with the color code
wbl_redgreen.

3.4.12 Signal program

The signal program encompasses all signal programs used (not only the fixed-time pro-
grams). Activation and deactivation programs are modelled separately and are described
farther below. The header must in any case be filled out for traffic-actuated programs.

If the signal program does not reference the standard intergreen and/or offset time matrix,
another matrix can be entered here.

If the signal program references the standard intergreen time matrix, the entry absolutely
must remain empty.

This also applies to traffic-related minimum times. A reference to a traffic-related minimum
times list for green and red can be indicated. The minimum times must, however, be equal to
or greater than the safety-relevant minimum times. It is also possible to indicate a stage se-
quence plan which the signal program references.

Important references and essential times are to be entered in the header. The OCIT Outsta-
tions number entered for the signal program is the program no. There is no other mapping
here.

Only one synchronization time is possible. Additional (manufacturer-specific) times, such as
the advanced switching time points, sumi and stretch ranges available for Siemens are to be
defined as Nocit-Objekte.

It is possible to indicate activation and deactivation programs via which the controller should
activate and deactivate this plan. The name is to be used for these programs.
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The times within the signal plan are to be noted in the planning tools from 0 to Ty-1. Here the
time Ty corresponds to the OCIT-Outstation-Zeitpunkt 0 because 0 and Ty coincide. Count-
ing always begins at 0 (e.g. a new year begins with second 0).

Times within a range of seconds that cannot be resolved by a controller will be rounded up.

The content of the signal program can alternatively be indicated as a sequence of stage
transitions at particular times or as the switchover itself. The name of the stage transition is
also to be given as the stage transition. Important: The data within the stage transitions begin
at time 0, not 1! A signal program may not contain any stage transition elements for a con-
troller data supply, instead it must contain SP lines!

In case of a data supply for a controller, the signal program list must contain at least one
element. Here it is irrelevant whether an activation, deactivation or signal program is con-
cerned.
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Signalprogramm

'
'
v
'
'
'
'
"
'
'

e e oo e e ememmma

U

Wenn die
Sicherhaits-Z2-Matriz
werwendet wird, Fehlt dieser
Eintrag.

0.3

Werweis auf die
‘fersatzzeitenmnatrizen, Ex ist
nur eine “Yersatzzeitrattic
pro Typ [Beginn-Beginn oder
Ende-Ende] zulsssig.

- TMinFreigabe

Werweis auf sing
warlahrstachnische
Mindestfreigabezeitenliste

Werweis auf eing
werkehrstechnische
Mindestgespertzeitenliste

Phasenfolgeplan |
Werweis auf zugehirgen
Phazenfalgeplan

SPKopfzeile [

Kopfzeile mit den
vetfahrensiibergraifendan
Kopfzeilen-Craten,
‘Yerfahrensspezifische
Kopfzeilen-Craten werden in
"Mocit” gespeichert,

Urnlaufzait,

Einschaltpunkt, sofem
definiert, Wertebereich
0.TLL

Auszchaltpunkt, sofem
definiert, Wertebereich 0., T

Urnschaltpunkt, In
Siernens-Terminolagie GSP

Synchronisationspunkte, Falls
riobveendig,

S -Haupt

Marimale Daoer, fiir die
synchronisiert wird

-4~ SignalzeitenVersatz

“ersatzzeit bezogen auf die
“ersatzzeit-Berachnungswars
chrift des Gerdtes, Der Wert
kann auf Gerdtan mit
unterschiedlichen
“ersatz-Berechnungen zu
warschiedenan Zeiten fihnen,
Siehe hierzu auch

OCIT-Ouestation,

zugehiitiges
Einschaltpragrarrm, Falls
definiert

Zugehiriges
Auszchaltpragrarm, Falls
definiert,

“erweis auf den

Ph uebergang

Phazeniibergang, der

gestartet wird

Crarf bei einer Geriteversargung nicht
enthalten zein, Dort rmuss die SPZeile
wathanden sein!

1..00

Zeitpunkt, an dern der
Ubergang gestartet wird,
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3.4121 Signal program line

ESignalgruppe
|l\,-'pe |Isa:bezeichnungType

Marne der Signalgruppe, deren Schaltzeit hier
eingetragen ist,

__EEUehergang ofiF
bype Llsa:OCITSignaIuehergang :E
————————————————————————————————————————————————— 2

0.2

nur Angabe, wenn nicht
Standard-Anjabwouebergang.

SPZeile «fiz] E)E‘
by pe e N

1.0

ESchaaltzn::'rtpunk't
[bype [lzaFestzetplanSekunds

Schaltzeit Al
by pe: |Isa:FestzeitSu:hartzeitType

(0 biz TU-1) 0 und TU liegen logizch aufeinander

1.0

Zeitpunkt, an dermn der Signalbildwechsel beginnt, |
Fsignalbild |
Schaltze!t einer Signalgruppe. Zurn gleichen | |za OCITSignalbild |

= Schaltzeitpunkt darf nur eine Zielfarbe angegeben - . = =
= warder. | Bitcode des Signalbildes, Ubergangszustaende |

duerfen hier nicht eingetragen werden,

FDauerSignalbild
Isa: OCIT Signalbild

Draugrsignalbild iner Signalgrupps

The actual switchovers are to be indicated per signal group. There may be at most one line
indicated per signal group. The behavior of the traffic signal controller is not defined in the
standard if a signal group is not included.

No transition signal patterns are to be entered as signal patterns, instead it is only the end
states to be switched to. Example: A signal group has a yellow time of 3s and a red-yellow
time of 1s. If for the switch time the following is entered:

e Switch time: 10/ signal pattern: green (hexadezimal code: 30)
o Switch time: 40 / signal pattern: red (hexadezimal code: 03)

the signal group (Tu = 90) reacts as follows:

Time: 10s - Change from red to red-yellow
Time: 11s &> Change from red-yellow to green
Time: 40s - Change from green to yellow
Time: 43s - Change from yellow to red.

If the standard Anwurf and Abwurf transition should not be used, it is to be entered which
"Uebergang" elements should be used. Only one "Uebergang" element may be indicated
between two signal patterns here. A "Uebergang" element is not permitted between two sig-
nal patterns of the same monitoring state.

Continuous patterns should be entered as a DauerSignalbild. There is the option of indicating
just one switch time per signal group if, for example, another switch is to be carried out via a
logic (not defined in the standard).
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3.4.13 Partial intersections

E.ﬂ.l}S{:llaltT-&ilkII'D-tEI'I“r

Relknotenl, die getrennt
abgeschaltet werdan koannen, Bezeichnung des
""""""""""""""""""""""""""""""""""""" Abzchalt-Teilknatens

watint
TeilknotenListe C:]_EJE'_ AbschaltTeilknoten @Lﬂ] Nanrrluer won Hardware-Teilknaten,
T = — Crafaule: 1
Thmmmmmmnnsnannnns i E -
Liste der _ ! 1.4 Bezeichnung
Abschal-Teilknoten i Hardveare-Teilknoten (nicht lza:bezeichnungType

The partial intersection list itemizes partial intersections that can be deactivated separately
from each other. In the signal group list, reference is made to this list via the partial intersec-
tion number.

3.4.14 Switch-on and switch-off program

|
jme—:
I —FDauer |

"Umlaufzeit" des Ein- bzu.
Ausschaltplans

Einschaltprogramm E]L =
| —FSignaIsicherungszeﬂpunk‘l |

Zeitpunkt, an dem die
Signalsicherung ein- bzu.
ausgeschaltet wird. OFfen:
Dokumentation, was vor bzu.

nach dem
_E:E'_ Signalsicherungszeitpunkt

anders ist.

ESignalgrum:ue |

Bezeichnung der
Signalgruppe, die
geschalter wird.

startsignalbild |

—| EAZeile Bitcode des Signalbildes.
Yervendet fir

|
|
|
|
|
|
|
|
I 1.0 E Bedienplitze.
|
|
|
|
|
|
|

ESt:haltzeitpunk't |

Zeitpunkt, an dem das iiber
"""""""""""" den Bitcode codierte
Signalbild beginnt {0..
'''''''''''''''''''''''''''''' RES Dauer)
0.0

Schaltung der Signalgruppe
in ein neues Signalbild

=signalbildBitcode |

DOCIT-Signalbild

Im E/A-Plan werden keine
Uberginge benutze. Die
Schalezeiten sind die
Farbfolge baw.

Ubergang +Zielfarbbild..

Switch-on and switch-off program have a structure different from signal programs. They have
a signal monitoring time at which the signal monitor switches on or off (for the switch-on pro-
gram the signal monitor switches on at this time and for the switch-off program it switches
off). The time code begins with second 0 like in the stage transition.
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What's more, switch-on and switch-off programs do not use any transitions, rather they con-
tain all the transition patterns directly. When a signal group switches, for example, from dark
via yellow-flashing (at time 5s) and yellow (at time 15s) to red (at time 18s), three times are
to be entered:

o Switch time 5 / yellow-flashing (SignalbildBitcode:03)
e Switching time 15 / yellow (SignalbildBitcode:0C)
e Switching time 18 / red (SignalbildBitcode:03)

Additionally, a StartSignalbild is to be entered, which will be used only as an indicator in op-
erator terminals. This pattern provides information about which signal pattern should be dis-
played before the first switchover takes place. The value is needed because this pattern is
not known in every case. This value does not have any further technical significance!

A switch time should be indicated but is not compulsory at the zero second. Optionally how-
ever, the zero second can be specified.

3.4.15 Traffic-related minimum times
3.4.151 VTMindestfreigabeL.ist

| ap1:0CITObjektHeader

—FBezeichnungHurz

Drie Bezeichnung innerhalb
einer Liste muli eindeutig
zein,

Dia Bezeichnung innarhalb
einer Liste muli eindeutig
zein,

witd wan Cutstation und won

|

| |
| |
| |
| |
| |
| |
(UTMinZeitenTypE E:]J__Ejg_ OCIT-1 SP-PD referenziett, I
' |

|

|

|

|

|

|

|

eindeutige, worn Benutzer
frei wergebbare Murnmer

Objekt,

.
i
| r-- Bemerkungen

I Lage des Objektas

_@3__: Zeit [ = Signalgruppe

zugehiirige Mindestzait
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In addition to the safety-relevant minimum time that must be indicated for each signal group,
up to 3 other traffic-related minimum time lists can be created. These must, however, must
contain minimum times equal to or greater than the safety-relevant minimum time. How many

matrices can actually be managed in the controller depends on the controller.

Such a minimum time list is used by referencing the desired list from the signal program.

3.4.15.2 VTMindestgesperrtList

| ap1:0CITObjektHeader

—|=Bezeichnungl{ur2

Die Bezeichnung innerhalb
einer Liste ruli eindeutig
=ain,

Die Bezeichnung innerhalb
siner Liste muli eindautig
=&in,

__________________ o

|

|

|

| --EEBezeichnungLang E
|

| )

| - :=0CITOLrls‘ta'tiDnHr ]

wird wan Cutstation und waon
VTMinZeitenType - @ OCIT-1 5P-PD referenziert,

| oo o
l

" E T

r--- OrganisationsHr |
]

'

sindeutige, vamn Benutzer

frei wergebbare Hurmmer

H
E Bernetkungen zu diesern
0 Obijekt,

l Lage des Objektes

@_: Zeit [ = Signalgruppe

2uqehitige Mindestzeit

In addition to the safety-relevant minimum time that must be indicated for each signal group,
up to 3 other traffic-related minimum time lists can be created. These must, however, must
contain minimum times equal to or greater than the safety-relevant minimum time. How many

matrices can actually be managed in the controller depends on the controller.

Such a minimum time list is used by referencing the desired list from the signal program.
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3.4.16 Incompatibility matrix

—
| ap1:0CITObjektHeader |

)

| Unvertraeglichkeitsmatrix

Unvertraglichkeitsmatrix

Feindlichkeit zwischen 2
Signalgruppen

Signal group pairs incompatible with each other are to be stored in the incompatibility matrix.
This matrix is also sometimes called a conflict matrix.

The incompatibility statement is always commutative. If signal group SGr1 is incompatible
with SGr2, then SGr2 is incompatible with SGr1. It is possible for the same combination to be
entered twice. Sgr1/ Sgr2 and Sgr2 / Sgr1. This double-listing does not have special signifi-
cance. It is also not necessary.

3.4.17 Offset time matrix

(Uersatzzeitenmatriﬂype E|J|——(—-H—

Yersatzzeitenmatrix

Art

Yersatzbedingungen
zwischen

- Beginn - Beginn

- Ende -= Ende

- Beginn ->> Ende

—F SGrBasis |

Basissignalgruppe

—F SGrabhaengig |

Abhingige Signalgruppe

o
itnssnsninnn 2l S —Fwert |

Yersatzzeit in Sek mit mazx.
2 Machkommastellen. Kann
negativ sein!!l

—F Operator |

Eintrag in der
Yersatzzeitmatriz. Der
Eintrag bezieht sich immer
auf das Yerhiltnis der
Abhingigen Signalgruppe
zur Basissignalgruppe.

Beispiel: Bei Art =
"BeginnBeginn" $GrBasis =
"Bas", SGrAbhaengig =
"Abh", Wert = 12 und
DOperator = "gleich" nulb
der Beginn der
Freigabezeit dar
Signalgruppe "Abh" 12
Sekunden hinter der
Signalgruppe "Bas" liegen.

Operator: Bei gleich nulb
der Wert exakt eingehalten
werden, bei kleinergleich
mub der Wert kleiner oder
gleich dem angegebenen
Wert sein und bei
groessergleich grober oder
gleich dem angegebenen
Wert.

[mathematische Sichtweise
z.B. -6 kleinergleich -3)

The offset time matrix covers both known offset matrices begin-begin and end-end as well as
the rarely used offset matrix begin-end. (The offset time matrix end-begin is the intergreen

time matrix).
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For each type, up to three matrices can be defined. How many matrices can actually be
managed in the controller depends on the controller.

The numbering of the offset time matrix is free and may have gaps.

SGrBasis and SGrSlave is a pair of signal groups between which a dependency is entered. It
is not possible for the same signal group pair to be entered in the same matrix with their roles
reversed. Therefore, if signal group B is entered as the basis in one matrix and signal group
A as the slave, then in this matrix signal group A may not be entered as the basis and signal
group B as the slave.

Time is to be indicated in seconds, negative times are permitted.

"Greater than", "less than" and "equal to" are potential operators depending on if the offset
time must greater than or equal to, less than or equal to or equal to the value indicated.

"Greater than or equal to" 5, for example, means that the offset time between the two signal
groups must be greater than or equal to 5 seconds.

Note: The description of the potential offset variants is depicted in the document OCIT-
O_Lstg V3.0

3.4.18 Intergreen time matrix

(Zwischenzeitmatriﬂype [}]—{»—(—-ﬂ—

2wischenzeitmatrix N

Identifiziert die raumende
Signalgruppe (= Zeile]

it T - "Einfahrer |
( Bho zwizt & ( )=

____________________ 0 SR Identifiziert die
: . - einfahrende Signalgruppe
Eintrag in der (= Spalte)

Zuischenzeitmatrix

B |

Zeit in Sekunden.

The intergreen time matrix contains the intergreen times between the signal groups. It is
possible here that a signal group pair comes up in a reversed combination because the in-
tergreen times may be different for both combinations.

Negative times are not permitted in this matrix.

There are two types of intergreen time matrices: The safety-relevant intergreen time matrix is
constantly being checked by the traffic signal controller; if this matrix is violated, this leads to
immediate shutdown.

Note: In OCIT-O the safety-relevant intergreen time matrix is always no. 0. In OCIT-C no
number may be entered!

The remaining intergreen time matrices are intended, for example, for poor weather condi-
tions. They must contain all the entries of the safety-relevant intergreen time matrix, and all
times must also be greater than or equal to those of the safety-relevant intergreen time ma-
trix. How many matrices can actually be managed in the controller depends on the controller.
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3.4.19 NocitList

In the NocitList, data are saved that are relevant to individual planning tools as well as to
traffic signal controllers but cannot be standardized. For example, these may be expansions
to the basic data supply:

Objects in the NocitList are processed by the gateway in a standardized way: All Nocit parts
are included in transmission.

The substructure of the Nocit object must be depicted in a schema included in delivery by the
manufacturer of the planning tool. If the structure should not be revealed, the data can be
stored encoded as base 64. The planning tool-specific Nocit structures are in no way subject
to standardization here and can be modified at any time by the manufacturer of the planning
tool without justification.

3.4.191 Project-specific Nocit structures

In addition to the planning tool-specific Nocit structures, there is the technical option of defin-
ing Nocit structures on a project-specific basis and storing project-specific data in it. This
way, you can do without the need to transport project-specific expansions in auxiliary files. A
project-specific ID will then be defined as the ID.

r————————————————|
ap1:HocitListe Type

—FOCITMemhernumher

Siehe OCIT-I PO DM

|
|
|
—{Kennung |
@ !E :E|—|I“Dﬂ“ [ﬁl—(‘“":E'— Hersteller nder
|
|
|
|
|

Globale herstellerspezifische 1 0o i = ng
Ergénzungan. "f-'lg-rgELEIsS:j Searnp ",
any Heother

Zusitzliche ¥ML-Struktur, Die
Tags riissen mik
Marnespace spezifiziert sein,

|
|
|
|
s B o R ) (e |
|
|
|
(clehe Baisplele) |
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4 Versioning and data security
4.1 Introduction

411 Versions

Assigning versions to supply data for a unit takes place both as a whole (complete version)
as well as block by block (subversion). Blocking follows the allocation of planning and supply
data (see Figure 3: Schema of the supply data blocks and version data of the user supply). It
is to be defined on a project-specific basis whether block-by-block version assignment is to
be functionally applied. Otherwise, the version of all blocks will always be incremented "im
Gleichschritt".

Blocking for the standard portion of the supply data is specified in the standard. A block al-
ways consists of a "klasse" (e.g. fixed time control) and never of "Instanzen" of a class (e.g.
individual signal programs).?

Every change to a subversion inevitably leads to a change in the complete version.

4.1.2 Process

The OCIT-C data model TSS supply data can be filled from multiple sources. Multiple
sources, for example, can be two traffic-related supply tools or planning tools of which a tool
is responsible for supplying fixed time signal programs, while the other program is needed for
the traffic-actuated logic.

Because the dependent supplies are only valid if the basic data remain unchanged, it is not
only necessary to know the data source but also to be able to identify the validity of the data
from other tools.

In this regard, the mechanisms described in the following are to be provided:

4.1.2.1 Planning process
the following information is ti be stored in the file intersection_config_data.xsd:

e The checksum and checksum info about the data divided into various blocks (see section
4.5)

e The version designation to be assigned by the planner (field <Planungsversion>)

4.1.2.2 Supply to the controller

The controller makes at least the following information available:
e Calculation of the checksum in the controller
e Formulation of the build ID in the controller
e Return of the following information from the controller:
- Controller checksum
- Controller build ID

- Transmission time

2 Otherwise, version assignment and data storage would also be much harder in the supply tool.
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- Fully Qualified Domain Name (FQDN) or IP address if FQDN cannot be resolved.

- Activation time

The specific data of the transmission log are presented in chapter 5 "Communication log".

4.2 Frame and header

There are three different files for the supply data and the information about block assignment
of the supply data:

e Schema of the supply data
("XSD Versorgung", File name: intersection _config_data.xsd)

e Schema of the block assignments
("XSD Blockzuordnung" File name: intersection_config_data_block_assignment.xsd):
The schema file defines in what form block assignments will be written.

o Definition of block assignment
(XML Block Assignment, File name: intersection_config_data_block_assignment.xml):
The XML file defines how the elements of the XSD config data are assigned to the
blocks.

Allocation is necessary for it to be possible to change the block assignment regardless of the
model of the supply data.

4.2.1 Supply data

The XML file for the supply data consists of at least two parts: An XML header, which most
importantly indicates the encoding of the file, and an XML element, in which all the data are
stored. For the OCIT-I data supply, the standard namespaces from which the OCIT-I-VD
configuration file is composed are also indicated in the header.

The frame of the OCIT-I-VD configuration file appears as follows (the colors and line breaks
are put in for clarity):

<?xml version="1.0" encoding="UTF-8"?>
<OIVD

xsi:schemalLocation=http://odg und partner/intersection config data inter-
section config data.xsd

xmlns="http://odg und partner/intersection config data"

xmlns:nl="http://www.altova.com/samplexml/other-namespace"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<GrundversorgungsdatenLSA>

<NocitListe>

</NocitListe>
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http://odg_und_partner/intersection_config_data%20intersection_config_data.xsd
http://odg_und_partner/intersection_config_data%20intersection_config_data.xsd

</ GrundversorgungsdatenLSA>

<LichtsignalsteuerungVersorgungVAVerfahren>

- Here are the data for traffic-related processes

</LichtsignalsteuerungVersorgungVAVerfahren>

<Checksummen>

- Here are the data for checksums 1

</Checksummen>

</0IVD>

The blocks marked with colors are also data with an XML structure that are entered at this
position and have been explained in the first part and are explained further in this part.

The part marked in blue is optional and contains the necessary information for automated
testing of the data. Its contents consist of pairs of lines for which the first line indicates the
namespace and the second line indicates the file in which the namespace is specified. The
example assumes that the schema files are stored in the same directory as the XML file.
Each tool is free to enter this "xsi:schemalocation" entry according to its own needs.

4.2.2 Basic supply data

The basic supply data are to be entered in the first block in the file.

__|alsaiGrundversorgungsdatenL SA [

“ersorgungsstruktur

—_——
| Isa:SteuerungsverfahrenType |

j VASteuerverfahren |
E Jlza SteuerungsverfahrenType L

—_———— — —

oo ettt 1 Isa:SteuerungsverfahrenType |
L LichtsignalsteuerungVersorgungVAVerfa... E'_E—E L e
v : 11 VAParameter |
Wurzel t LA AN AN AR TR AR AR HT
HrEEEmED t Liste der vothandenan Steuerungsverfahien it den © lsaSteusnungsverfahrenType L |
1 steuerungsverfahrensabhaengigen Parametem ! Diaten WA-Parameter —
i _1 VAAPWerte H

[rie im Steuerungsverfahren
definierten AP-Werte

| Checksummeliste _

t-q CRECHSUMMERISEE 1y

4.2.3 Control process

The traffic-related processes used by the traffic signal controller are to be separately entered
in the file according to VASteuerverfahren and VAParameter Currently, only one process is
permitted with one parameter block.

The data supply for each TA control process or TA parameter appears as follows:
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OCITMemberkennung

Siehe OCIT-I PO DM

Fverfahrensiame

Marne des Werfahrens (vorn
Hersteller festgeleqgr] Bei
2wei unterschiedlichen
“etfahren gleichen Mamens
legt die OTEC Fest, welche
Marnien hier zu wihlen sind,
allerdings ist bisher kein Fall
bekannt.

Fverfahrensversion
Wersion des Werfah
Steuerungsverfahren [ == SRl e erEEns

WT-Draten, die notwendig 1.0
sind urn das Werfahren zum

lauFen zu bringen, Die Craten

sind beliebig strukruriert,

COATA Elernente und

Kommentare, die achte

Caten enthalten, sind nicht

2ugelassen, Mur aurm

Austausch zwschen

V Arbeitsplitzen, Micht zur
_E)E“ -l Geradteversorungt,

Bezeichung des
herstellerspezifischen Typs

Biezeichnung des
herstellerspezifischen
Elernents

-+ BinaerdatenListe [ - [

—— ]

1

Dras Steuetungswvetfahren

kann hier seine inteme
Checksumnme eintragen

Craten in Drateiform werden
hier als basefdBinany
codiert, Ex ist riglich, einen
belibigen Datenstrom zu
codieren, also sowohl Texte
alz auch Bindrdaten, Diese
Craten werden vorn
Gateway als "Datei” an das
Feldgerit ibertragen und
dort ausgewertet,

For each control process, the name and the version designation defined by the manufacturer
is indicated. Additionally, i is possible to parametrize the control process. The format of par-
ametrization for this is to be defined and announced by the manufacturer.

Here, the manufacturer of the control process can define what structure the parameters
should have. The manufacturer has two basic options here:

e Processes that are parametrized via XML can store data as XML data. This dataset is not
intended for the traffic signal controller but rather for exchange between planning sta-
tions. Any XML structure can be used, but it must adhere to the basic guidelines (no
comments with attribute data, no CDATA elements, no macros with the exception of
standard macros). Additionally, the manufacturer is obligated include in delivery an XML
schema for the XML structure.

| data [%]—(—m—jﬂ- -~ 8y #ﬁarrl]{:

XML-Schema ohne 0.m
Strukturaffenlegung

process=skip

e For processes parametrized with files (non-XML text files or binary data), the process
manufacturer can save the parametrization data as "binary data". In this format, any data
flow will be encoded as base 64 and saved embedded in the XML structure. Because the
base 64 format does not use any control characters from the XML structure, any data can
be embedded. It is also permitted to divide the data into multiple binary files and attach
these.
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Additionally, there is also the option of verify the data of a TA process with a checksum
and store it. This checksum can be found in the TA data area under user supply.

4.2.4 Restrictions

The following restrictions pose no problems for exporting and make it easier to create over-
arching files that can be read by more than one tool.

e The elements of the frame not marked in colour are strictly obligatory. The order of the
attributes—as strictly required in XML—is irrelevant. Indenting the elements, as in the
example, is allowed but not necessary.

e XML comments can indeed be written but must not contain any relevant data and can be
deleted at any time by any data supply tool.

e The only permitted macros are the five standard macros:

&amp; for the character &

&lt; for the character <
&gt; for the character >
&quot; for the character
&apos; for the character

e CDATA sections are not permitted (note: CDATA are elements included in <![CDATA[
and in ]]> and may have any format ).

4.3 Metadata of the AP values

4.3.1 Data catalog of the AP values of a control process
4.3.1.1 Ildentification

An identification string is used to identify AP values in the data model and in the protocol of
the process data. The string is defined by the supplier of the control process. The string can
start with the supplier's member number, e.g. 57.1. The member number is defined on the
website https://www.ocit.org .

4.3.1.2 Schema of definitions of AP values
The definition of AP values follows the schema file intersection_config_data _ap_values.xsd.
The schema is needed

o to define new AP values

e to be able to validate automatically read AP value files in an application.

This schema is structured as explained in the following.
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https://www.ocit.org/

S OITDversion
E xzd:int

= 0ITDsubVersion

xzd:int

= Verfahrenslame

|tvpe [x=d:string

[omoner B

FVerfahrensVersion

[Verianen B
]
1.5

The root is the tag <OITDdef>, directly after this is the version information <OITDVersion>
and subversion <OITDSubVersion> of the definitions in the relevant XML file (starting with
the values 1 and 0O for version 1.0).

The following is the list of the proceeses <Verfahren> for which definitions are made. Every
process is identified by its name <VerfahrensName>. Moreover, the version number of the
process <VerfahrensVersion> as of which the definitions are valid is indicated. Definitions
for various control processes, companies or organizations can be differentiated with pro-
cesses.

For each process there follows the list of the AP value definitions <OITD>.

Every <OITD>entry describes a data type. It is identified by <KurzBez> and has a plain-text
name <Name>.

To be displayed in user interfaces or documentation, the identifiers <KurzBez> or
<LangBez> can be given under the tag <Bezeichner>. The short name is used as an identi-
fication string for data retrieval. The short name can begin with the member number.

Under the tag <Beschreibung> there can be a plain-text description of the data type that
should be used for a more exact explanation or definition of the desired value.

Under the tag <ODGref> there can be a reference to an existing ODG data type (OCIT Out-
stations) that is identified by <Member> and <OType>; indicating <BasetypeName> is op-
tional. Under the tag <GrenzenWert> there can be the minimum <Min>, maximum <Max>
and a zero value <NULL> for the data type. Usually the highest possible value that can be
shown is used as the zero value. The maximum value, therefore, is one value below that.

Under the tag <Grenzenlndex>, there can be the limits <IndexMin> and <IndexMax> that
limit the value range of the object number for the data type.

The tag <Interpretation> is used to determine the interpretation of the data type's content.
Here, under <Aufloesung>, the unit <AufINum> and the scale <AuflEinheit> can be indi-
cated.

Under <Enum>, if the data type is a list type, the list of possible values <Wert> (these should
always be whole numbers; the number 0 should not be used) and their textual representation
<Text> can be accepted.

Under <Darstellung> [veraltet]?, you can find information on the visual display of the data
type (e.g. in a user interface) similarly to the WTT agreement*.

3 Can be omitted as it is obsolete.
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Under <AnfoLegacy> [veraltet]®, info can be indicated with reference to the WTT code and
model number for the locating a data value in the source system.

Finally, the association of the data type to any user defined groups <OITDgruppe> can be
supplied in order to make it possible for applications to automatically have various visibilities.

_Eﬂame
wacd string
Marne der Prozessdatenpunktar
KurzBez
wadd string
Bezeichner ---- kurzbezeichnung des AP-Watts, Die Kurzbezeichnung wird als
M Identifikationsstring zur Datenabfrage verwendet, Die
""" ' kurzbezeichnung kann mit der Mernbermurmmer beginnen

: :ELangBez i
i—i
vl strlng !

i~ Beschreibung
eadstring
Beschreibung des Messwertes (z.B, Inhalt)
~“Member
wad:int
C oo TTTTTTEeTS EFE - 1
ODGref 1 OType
OITDType [ =242 = — A
e [ V[ xsdint
i Referenz auf einen Datentyp der QDG (OCIT-Outstations) . :EBasetmreHame E
: b .
! pegdatring ]
:“:,GrenzenWert )
i‘ iaGrenzenindex .
| ialnterpretation &

4.3.2 Data catalog of the AP values of an intersection

The AP values defined in the control process are listed under <VAAPWerte>. The definition
is based on the data catalog of the AP values of a control process. This should make it pos-
sible to address the relevant AP values without detailed knowledge of the control process
and order them as process data.

4 WTT is an older trilateral agreement between PTV, Siemens and Verkehrs-Systeme AG.

5 Can be omitted as it is obsolete.

OCIT-C_TSS_Supply_Data V2.2 Seite 63 von 89



—F‘U’erfahrensﬂame

_|. ObjektTypG [ﬁ]—(—m—ja—

1.2

The short name is used as an identification string for data retrieval. The short name can
begin with the member number.
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4.4 Block formation

4.4.1 Standard blockformation

In the following overview, it is shown what data are summarized by default to what blocks in
the sense of version assignment and checksum calculation.

4.41.1 Part A: User supply:

Traffic control system

Block 1: Basic Traffic Engineering Data/Fixed time:

e Switch-on programs (Einschaltprogramm under SignalprogrammlListe)

e Switch-off programs (Ausschaltprogramm under SignalprogrammListe)

¢ Signal programs, data and green times (Signalprogramm under SignalprogrammlListe)
o List of partial intersections

o List of traffic-related minimum green times (TRMindestfreigabe)

o List of traffic-related minimum red times (TRMindestgesperrt)

o Traffic-related IGT matrices (IntergreenTimeMatrix under IntergreenTimeMatrixList)
o Traffic-related offset time matrices (OffsetTimeMatrix under OffsetTimeMatrixList)

o Traffic-related minimum green times (TRMindestfreigabe)

o Traffic-related minimum red times (TRMindestgesperrt)

Block 2: Data with network reference:

e Header data (header data)

e 12 month automatic routine (control clock)

Block 3: TA control process:

o Application-specific files

Block 4: TA parameters:

o Application-specific files

Block 5: MAP supply

e contains the intersection's topology data (these data are only transmitted as a data
block of data from ETSI (ASN.1 Format))

4.4.1.2 Part B: Manufacturer supply:

Controller system

o Detectors or digital inputs (EingangListe)

¢ Signal groups or digital outputs (SignalgruppenListe, DigitalerAusgangListe)

e Assignment to the partial intersection (AbschaltTeilknoten under Signalgruppe)
e Transition times (Zeitdauer, suspended under Uebergangselement)

o Definitions of reporting points (reporting point suspended under PTReportingSection and
RPValues under PTMemorylnstance)
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e Behavior during power outage (PowerOutage)
Safety system:

e Incompatibility matrix (Unvertraeglichkeitsmatrix)
e Safety-related intergreen time matrix (SicherheitsrelevanteZwischenzeitenmatrix)
e Minimum green times (Mindestfreigabe under SignalGrouppe)

¢ Minimum red times (Mindestgesperrt under SignalGrouppe)

4.4.1.3 Part C: NOCIT Data
NOCIT Data:

e Non-standardized planning data

Using the XML file intersection_config_data_block assignment.xml it can be derived what
data are assigned to what block and therefore through which of the checksums they are
saved.

Changes to the block formation (as part of the new version of the interface) lead to changes
in the controllers already supplied with data.

The XML file is described by the intersection_config_data_block_assignment.xsd-

——
| BlockzuordnungslisteType _‘
E\l’era;ionBll:n:kzut:nrdnung
xEunsignedshort

“ersionsnummer der Date, wird in der Dratei
QCIT-I VD-DM-LSA xxd im Elernent
"YersionBlockzuordnung” refermziert,

VTGrunddatenFestzeit
Blockzuardnung Type

J Anwenderversorgung
[tvpe [ AnwenderversorgungType

| Blockzuordnungsliste L
|Iype | BlockzuordnungslisteType

DCIT-I DMAYD-LSA Blackzusrdnung

Geraetetechnik

BlockzuordnungType

J Herstellerversorgung -
[tvpe [HerstellerversorgungType

HocitBlockzuordnunglListe Type
| | BlnckzuordnungType_|
[l n
J HocitBlockzuordnunglListe L _ HocitBlockzuordnung 4 | |
|type |Noc'rtElIockzuordnungListe... | ibype |El|ockzuordnungType I_:" [
LT | BRI YF Sk

0.c0

| E: kiinnen mehrere Teilchecksurnmen gebildet
werden, Jede Teilchecksummme izt der

| ‘Jerantwortung eines Members zugeordnet und

| erhilt i Tag Mame einen eigenen Marmen
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| UnterfuswahllListe Auswahl
| ty -.'f| type | AuswahlType
|

1.m

The type "AuswahlType" can contain itself iteratively. Details can be found in the XML sche-
ma file.

4.5 Checksums

With the CRC process for automatically calculating a checksum, a unique checksum is calcu-
lated over all the traffic-related data, that is, for example without the date, user, tool manu-
facturer of the planning tool. As long as the traffic-related supply data of the blocks do not
change, the same checksum is created regardless of the program run. If, for example, in one
configuration file of version A a green time is changed (version B) and then changed back
(version C), then version A and C have the same checksum.®

Each checksum is created at least using each of the four established blocks of the traffic
technology area. Furthermore, a checklist is created using the overall file. This also protects
the otherwise not specifically protected data from the areas "Controller technology" and
"Safety technology". Other checksums, e.g. with the inclusion of remark and comment fields,
are possible. See XML file block.

The checksum from the NocitBlockzuordnung block is not adopted.

The checksums are listed under <ChecksummelListe>. The date is optional. At the latest
during the data supply process of a ready file , the date however strictly must be filled in.

8 This requires the version number not to be part of the checksum calculation. In block assignment, it
is therefore to be ensured that checksums that only included the content-based parts of the data sup-
ply are created.
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4.5.1 Process in the controller

The checksum information of the planning tool is sent via the server to the controller and
stored there. In the controller, these data are not changed. The controller calculates its own
checksums and its own build IDs that can be transferred via the communication protocol as
per intersection_config_data_communication.xsd.

Whereas the checksum information of the planning tool is sent from the server to the control-
ler and can then be read out from it, in the event of a local change in the controller the build
ID, the checksum and the ID of the local change to the controller are only read by the server.
A change is identified here as a local change if the FQDN of the other tool is not the FQDN of
the control center.

The above-shown method gives a management tool all the options for analyzing both the
changes to as well as the receipt of the actual traffic-related data.

The build ID is a simple counter in the traffic signal controller that is incremented for each the
data supply operation, regardless of whether it is central or local Additionally, a checksum
with the data is calculated in the controller. From the pair calculated from the build number
and the checksum it can be uniquely identified whether data have been modified or match
the known version. The build number and the checksum can be read out from the controller.
If modified controller build numbers and checksums are identified, it is sure that someone
modified parameters on site. In this case, the data can be uploaded or the local changes
must also be made in the planning tool if it is there that the main management of the plan-
ning data takes place.

4.5.2 Structure and depiction of the checksums

Any number of checksums is possible for each configuration file, at least one per block and
another for the overall file. These checksums can be created by any planning tool. A check-
sum contains only a subset of the data within the file. All data not included by the checksum
can be changed without infringing upon the checksum.
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Writing a checksum follows the structure below:

Versorgungsprogramm

[

[

\ersorgungsprograrnrn, welches
diese Checksurnme erzeugt

E -
Versionsnummer
waatring

Wersionsnurmer der
Daten, fuer die die
Checksurnrne erstellt wird

“Bearbeiter
lzalangString Type

Marne des
__| Checksummelnfo L Verantwartlichen, der dis
Erzeugunyg der

Checksurnrne weranlasst,
Infafeld, Cras Infofeld geht
nicht in die Checksurnnne
it ein!

| SR
|| Zeitstempel

wz dateTime

Zeitpunkt, zu dern die
Checksurnrme erstellt wird

Maschine

(ChecksummeType E]—[—'"—:E'—

Checksurnrme fuer die
Blackbildung

Rechner auf dern die
Checksurnrne erstellt wird

" Bemerkung

1
1
1
1
1
1
1
1
1
1
1
L-
1
1
1
1
1
1
1
1
1
1
1

Bernatiungen zur
Checksurnrme

_Etheck summewert
wahexBinary

Wert der Checksurnrne

In Checksumlinfo, the user-specific data that (can) appear on the interface are saved. These
are:

o the data supply program with which the checksum was generated. The data supply pro-
gram consists of a name and version.

¢ the version number of the dataset for which the checksum was generated. The data sup-
ply program assign a version to a dataset. The version number corresponds to the item
<VersionsnummerOCIT-I> in the communication protocol as per intersec-
tion_config_data_communication.xsd.

o the user who prompted the checklist to be generated

e the timestamp of the time at which the checksum was generated

e the timestamp of the time at which the checksum was generated. Entry is optional.
e comment

The item <ChecksummeWert> is encoded in hexadecimal. It corresponds to the item
<ChecksummeOCIT-I> in the communication protocol as per intersec-
tion_config_data_communication.xsd.
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Note: For reasons of legibility, it should be displayed in 10 groups of 2 bytes each:
e.g. CAFE-1234-ABCD-5678-A1B2-C3D4-1A1B-1234-CAFE-ABBA.

4.5.3 Checksum algorithm

Like in the OCIT-O log, the SHA-1 algorithm is used to calculate the checksum. You can find
further information in the document OCIT-O log, chapter Transfer monitoring by the SHA-1
algortithm and in the document OCIT-O TSC V3.0, chapter Standard process for checksum
calculation. Code samples are also listed here.

To calculate a unique checksum the data must be standardized. For this the data types must
be defined (see table) and the data sorted. The data are provided XML tags. However, there
must not be any indentations (tabs), spaces or lines between the tags. The tags are written in
order and with the <ElementName> from the block assignment
intersection_config_data_block_assignment.xml.

For sorting, all the elements derived from the OCIT ObjektHeader are sorted in ascending
order according to the short designation and according to length. Elements not derived from
the OCIT ObjektHeader are sorted according to the first non-optional element. As such,
signal program lines <SPZeile> are sorted in ascending order according to <SignalGrouppe>
and their switching times <Schaltzeit> according to the <Schaltzeitpunkt>.

Definition of the data types:

Data type Data for the checksums
langStringType String based on "xs:string" is used with UTF8 encoding like in
kurzStringType the XML
bezeichnungType
Sekunde Times in decimal format based on "xs:decimal"
FestzeitplanSekunde There is always one decimal place written, e.g. "0.0"
VZSekunde (-)[0-91+.[0-9]
OCITSignalbild The signal patterns are written in code.
[0-9A-F][0-9A-F]
Whole number Whole number, negative too. Without leading zeros. Only
(xs:int, xs:unsignedint; xs:short ...) |negative sign.
(-)[0-9]+
xs:datetime Date and time as ISO date without time zone
CCYY-MM-DDThh:mm:ss
xs:date Date without time as ISO date
CCYY-MM-DD
xs:gMonthDay Date with month and day without year
--MM-DD
xs:time Time with leading zero
hh:mm:ss

Condensed example about the data used in the checksum algorithms (spaces inserted
between the tags for clarity):

<OIVD> <GrundversorgungsdatenLSA> <DateiVersion> <VersionDokument>01.13.00</...>
</DateiVersion> <SignalprogrammlListe> <Signalprogramm>
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<BezeichnungKurz>SP1_22 OKX</...> <SPZeile> <Signalgruppe>SG 1</Signalgruppe>
<Schaltzeit> <Schaltzeitpunkt>1.0</Schaltzeitpunkt> <Signalbild>30</Signalbild>
</Schaltzeit> </SPZeile> </Signalprogramm> <...> </SignalprogrammlListe> <...>
</GrundversorgungsdatenLSA> </OIVD>
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5 Communication log

The XML file from the TSS data supply information from the schema intersec-
tion_config_data.xsd can be exchanged manually, e.g. via a file system, or transferred auto-
matically with the communication protocol from the intersec-
tion_config_data_communication.xsd. The communication protocol is based on mechanisms
in OCIT-C and is a part of intersection _config_data_communication.xsd.

Methods, objects and submission parameters used:

Method + Object type Request / Response

Get + Request: GetType.data.SupplyDatalnfoType

SupplyDatalnfo Response:
GetResponseType.Datal ist.Ds.data. SupplyDatalnfoResp
onseType

Put + Request: Put-

Type.PutType.PutList.Putds.data.putSupplyDataType

SupplyData_putSupplyData
Response: PutResponse-
Type.data.putSupplyDataResponse Type

Request: Put-
Put + Type.PutType.PutList.Putds.data.activateSupplyDataTyp

SupplyData_activateSupplyData ©

Response: PutResponse-
Type.data.activateSupplyDataResponseType

Request: Put-

Put + Type.PutType.PutList.Putds.data.putAndActivateSupplyD
SupplyDa- ataType

ta_putandactivateSupplyData

Response: PutResponse-
Type.data.putAndActivate SupplyDataResponse Type

Request: Put-

Put + Type.PutType.PutList.Putds.data.resetSupplyDataType

SupplyData_resetSupplyData

Response: PutResponse-
Type.data.resetSupplyDataResponse Type

Request: GetType.data.getSupplyDataType

Get +

SupplyData_getSupplyData Response:
GetResponseType.Datal ist.Ds.data.getSupplyDataResp
onseType

Get + Request: GetType.data.SupplyDatalnfoListType
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SupplyDatalnfoList Response:

GetResponseType.Datalist.Ds.data. SupplyDatalnfoListR
esponseType

Get+S Request: GetType.data.SupplyUnitListType
upplyUnitList Response:
GetResponseType.Datalist.Ds.data.SupplyUnitListRespo
nseType

The optional element "data" (type any) from the protocol definition is used to transfer the
parameters needed for the supply data.

Recommended identification:
J<primary key>

The <primary key> has the following structure:
<SystemNr>_<SubsystemNr>_<UnitNr>_<ObjektNr>

Optional:
SystemNr, SubsystemNr, ObjektNr (if complete object is addressed)

Note: The identifiers SystemNr, SubsystemNr, UnitNr and ObjektNr have been taken from
the OCIT-I standard.

The assignment of the position number in the log has no function because there is no history.
The value should be assigned 0.
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6 Terms and abbreviations

Term / abbreviation Description
AP User program
Client A program which wishes to use services offered by other (servers) and

actively opens them to do so.

DATEX Il Specifications of Technical Committee 278 of the European Committee
for Standardization (CEN) for the exchange of traffic-related data be-
tween traffic control centers.

DM Data Model and objects

FTP File Transfer Protocol, a network protocol for transferring files

http HyperText Transfer Protocol, a protocol for transferring data over a net-
work.

ISO International Organization for Standardization

IND Individual traffic

TSS Traffic signal system

Method The algorithms assigned to a class of objects. Also used as a synonym

for function, procedure, command, action.

OCA Open Traffic City Association

OCIT Open Communication Interface for Road Traffic Control Systems / Offene
Schnittstellen flr die Strallenverkehrstechnik.

OCIT-C Open Communication Interface for Road Traffic Control Systems - Center
to Center. OCIT-C covers the functions for communicating between the
central traffic control and traffic guidance systems.

OCIT-O OCIT Outstations
Interface between traffic control centres and traffic signal controllers for
controlling and supplying the traffic signal controllers.

OoDG OCIT Developer Group
OITD OCIT-Instations Traffic Data
Osl Open Systems Interconnection Reference Model, a communication mod-

el of the International Organization for Standardization (ISO) for commu-
nication protocols in computer networks.

PT Public transport
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PD

Process data

Protocolmanager

Protocol layer used for implementing commands in the buffer

Server A program that offers certain services and passively waits on incoming
calls (from clients) to do so.

SGR Signal group

SOAP SOAP (Simple Object Access Protocol), a protocol which enables data to

be exchanged between systems. SOAP uses the "Remote Procedure
Call", through which it enables the functions in other computers to be
called. See http://www.w3.0org/TR/SOAP

Soap-Client-Interface

Soap and Protocolmanager on the client side

Soap-Server-Interface

Soap and Protocolmanager on the server side

SP Interfaces and Protocols

SSL Secure Socket Layer.

TCP/IP Transmission Control Protocol/Internet Protocol, a family of network pro-
tocols for the Internet.

TLS Technical delivery terms for roadway stations. The TLS are a standard
for the structure of traffic control systems on major German Federal
highways. Issued by: German Federal Highway Research Institute

TU Cycle time

URL Uniform Resource Locator

UTC Coordinated Universal Time

TA Traffic actuation

VD Supply data

VDV Verband Deutscher Verkehrsunternehmer (Association of German
Transportation Companies)

WSDL Web Services Description Language, a platform/programme language
and protocol-independent description language for network services (web
services) for exchanging messages based on XML.

XML Extensible Markup Language, a markup language for presenting struc-

tured data in the form of text. XML is used among other things for a plat-
form and implementation-independent exchange of data between com-
puter systems. An XML document is made up of text characters, in the
most basic case in ASCII coding, and is therefore machine-readable. It
does not contain binary data. The XML specification is published by the
World Wide Web Consortium (W3C) as a recommendation.
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http://de.wikipedia.org/wiki/Netzwerkprotokoll
http://de.wikipedia.org/wiki/Netzwerkprotokoll
http://de.wikipedia.org/wiki/Internet
http://de.wikipedia.org/wiki/Programmiersprache
http://de.wikipedia.org/wiki/Kommunikationsprotokoll
http://de.wikipedia.org/wiki/Webservice
http://de.wikipedia.org/wiki/Webservice
http://de.wikipedia.org/wiki/XML

XSD

XML schema, a recommendation of the World Wide Web Consortium
(W3C) for defining structures for XML documents. The structure is de-
scribed in the form of an XML document. Furthermore, it supports a large
number of data types. The XSD schema language describes data types,
individual XML schema instances (documents) and groups of such in-
stances. A specific XML schema is called an XSD (XML Schema Defini-
tion) and the file usually has the ending ".xsd".

Further explanations about the technical terms and abbreviations used in this document can
be found in “OCIT — O Glossary V3.0".
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Appendix 1: Bit code of the signal patterns

Complete table of the signal patterns

Name Description Value
dunkel dunkel 0
roT1Hz rot_blinken_start_dunkel 1Hz 1
ROt1Hz rot_blinken_start_hell 1Hz 2
rot rot 3
geLB1Hz gelb_blinken_start_dunkel 1Hz 4
roTgeLB1Hz :ol_tEbllnken_start_dunkeI gelb_blinken_start_dunkel 5
ROtgeLB1Hz :ok’izblmken_start_hell gelb_blinken_start_dunkel 6
rotgeLB1Hz rot gelb_blinken_start_dunkel 1Hz 7
GEIb1Hz gelb_blinken_start_hell 1Hz 8
roTGEIb1Hz qo:Eblmken_start_dunkel gelb_blinken_start_hell 9
ROtGEIb1Hz rot_blinken_start_hell gelb_blinken_start_hell 1Hz 10
rotGEIb1Hz rot gelb_blinken_start_hell 1Hz 11
gelb gelb 12
roTgelb1Hz rot_blinken_start_dunkel gelb 1Hz 13
ROtgelb1Hz rot_blinken_start_hell gelb 1Hz 14
rotgelb rot gelb 15
grUEN1Hz gruen_blinken_start_dunkel 1Hz 16

rot_blinken_start_dunkel
roTgrUEN1Hz gruen_blinken_start_dunkel 1Hz 17
ROtgrUEN1Hz :ol_tEbllnken_start_heII gruen_blinken_start_dunkel 18
rotgrUEN1Hz rot gruen_blinken_start_dunkel 1Hz 19
geLBgrUEN1Hz gelb_blinken_start_dunkel 20

gruen_blinken_start_dunkel 1Hz
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rot_blinken_start_dunkel gelb_blinken_start_dunkel
roTgel BgrUEN1Hz gruen_blinken_start_dunkel 1Hz 21
rot_blinken_start_hell gelb_blinken_start_dunkel
ROtgel BgrUEN1Hz gruen_blinken_start_dunkel 1Hz 22
rot gelb_blinken_start_dunkel
rotgeLBgrUEN1Hz gruen_blinken_start_dunkel 1Hz 23
GElbgrUEN1Hz gelb_blinken_start_hell gruen_blinken_start_dunkel 24
1Hz
rot_blinken_start_dunkel gelb_blinken_start_hell
roTGEIbgrUEN1THz gruen_blinken_start_dunkel 1Hz 25
rot_blinken_start_hell gelb_blinken_start_hell
ROtGEIbgrUEN1THz gruen_blinken_start_dunkel 1Hz 26
rot gelb_blinken_start_hell
rotGEIbgrUEN1Hz gruen_blinken_start_dunkel 1Hz 27
gelbgrUEN1Hz gelb gruen_blinken_start_dunkel 1Hz 28
rot_blinken_start_dunkel gelb
roTgelbgrUEN1Hz gruen_blinken_start_dunkel 1Hz 29
rot_blinken_start_hell gelb
ROtgelbgrUENTHz gruen_blinken_start_dunkel 1Hz 30
rotgelbgrUEN1Hz rot gelb gruen_blinken_start_dunkel 1Hz 31
GRuen1Hz gruen_blinken_start_hell 1Hz 32
roTGRuen1Hz rot_blinken_start_dunkel gruen_blinken_start_hell 33
1Hz
ROtGRuen1Hz rot_blinken_start_hell gruen_blinken_start_hell 1Hz 34
rotGRuen1Hz rot gruen_blinken_start_hell 1Hz 35
geLBGRuen1Hz gelb_blinken_start_dunkel gruen_blinken_start_hell 36
1Hz
rot_blinken_start_dunkel gelb_blinken_start_dunkel
roTgeLBGRuen1Hz gruen_blinken_start_hell 1Hz 37
rot_blinken_start_hell gelb_blinken_start_dunkel
ROtgelLBGRuen1Hz | o o plinken_start_hell 1Hz 38
rot gelb_blinken_start_dunkel
rotgeLBGRuen1Hz gruen_blinken_start_hell 1Hz 39
GElbGRuen1Hz gelb_blinken_start_hell gruen_blinken_start_hell 40
1Hz
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rot_blinken_start_dunkel gelb_blinken_start_hell

roTGEIbGRuen1Hz gruen_blinken_start_hell 1Hz 41
ROtGEIbGRuen1Hz rot_bllnk_en_start_hell gelb_blinken_start_hell 42
gruen_blinken_start_hell 1Hz
rotGEIbGRuen1Hz qol_t|zge|b_b|mken_start_hell gruen_blinken_start_hell 43
gelbGRuen1Hz gelb gruen_blinken_start_hell 1Hz 44
rot_blinken_start_dunkel gelb
roTgelbGRuen1Hz gruen_blinken_start_hell 1Hz 45
ROtgelbGRuen1Hz qo:Ebllnken_start_hell gelb gruen_blinken_start_hell 46
rotgelbGRuen1Hz rot gelb gruen_blinken_start_hell 1Hz 47
gruen gruen 48
roTgruen1Hz rot_blinken_start_dunkel gruen 1Hz 49
ROtgruen1Hz rot_blinken_start_hell gruen 1Hz 50
rotgruen rot gruen 51
geLBgrueni1Hz gelb_blinken_start_dunkel gruen 1Hz 52
roTgeLBgruen1Hz rot_blinken_start_dunkel gelb_blinken_start_dunkel 53
gruen 1Hz
ROtgeLBgruen1Hz rot_blinken_start_hell gelb_blinken_start_dunkel 54
gruen 1Hz
rotgeLBgruen1Hz rot gelb_blinken_start_dunkel gruen 1Hz 55
GElbgruen1Hz gelb_blinken_start_hell gruen 1Hz 56
roTGElbgruen1Hz rot_blinken_start_dunkel gelb_blinken_start_hell 57
gruen 1Hz
ROtGEIbgruen1Hz qok’:Eblmken_start_hell gelb_blinken_start_hell gruen 58
rotGElbgruen1Hz rot gelb_blinken_start_hell gruen 1Hz 59
gelbgruen gelb gruen 60
roTgelbgruen1Hz rot_blinken_start_dunkel gelb gruen 1Hz 61
ROtgelbgruen1Hz rot_blinken_start_hell gelb gruen 1Hz 62
rotgelbgruen rot gelb gruen 63
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dunkel2Hz dunkel 2Hz 64
roT2Hz rot_blinken_start_dunkel 2Hz 65
ROt2Hz rot_blinken_start_hell 2Hz 66
rot2Hz rot 2Hz 67
gelLB2Hz gelb_blinken_start_dunkel 2Hz 68
roTgeLB2Hz ;ol_tlzbllnken_start_dunkel gelb_blinken_start_dunkel 69
ROtgelB2Hz rzol_:zblmken_start_hell gelb_blinken_start_dunkel 70
rotgeLB2Hz rot gelb_blinken_start_dunkel 2Hz 71
GEIb2Hz gelb_blinken_start_hell 2Hz 72
(oTGEIb2Hz rot_blinken_start_dunkel gelb_blinken_start_hell 73
2Hz
ROtGEIb2Hz rot_blinken_start_hell gelb_blinken_start_hell 2Hz 74
rotGEIb2Hz rot gelb_blinken_start_hell 2Hz 75
gelb2Hz gelb 2Hz 76
roTgelb2Hz rot_blinken_start_dunkel gelb 2Hz 77
ROtgelb2Hz rot_blinken_start_hell gelb 2Hz 78
rotgelb2Hz rot gelb 2Hz 79
grUEN2Hz gruen_blinken_start_dunkel 2Hz 80
rot_blinken_start_dunkel
roTgrUEN2Hz gruen_blinken_start_dunkel 2Hz 81
ROtgrUEN2Hz ;o;gblmken_start_hell gruen_blinken_start_dunkel 82
rotgrUEN2Hz rot gruen_blinken_start_dunkel 2Hz 83
gelb_blinken_start_dunkel
geLBgrUEN2Hz gruen_blinken_start_dunkel 2Hz 84
rot_blinken_start_dunkel gelb_blinken_start_dunkel
roTgelBgrUEN2Hz gruen_blinken_start_dunkel 2Hz 85
rot_blinken_start_hell gelb_blinken_start_dunkel
ROtgelBgrUEN2Hz gruen_blinken_start_dunkel 2Hz 86
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rot gelb_blinken_start_dunkel

rotgeLBgrUEN2Hz gruen_blinken_start_dunkel 2Hz 87

GElbgrUEN2Hz gill;)_bllnken_start_hell gruen_blinken_start_dunkel 88
rot_blinken_start_dunkel gelb_blinken_start_hell

roTGEIbgrUEN2Hz gruen_blinken_start_dunkel 2Hz 89
rot_blinken_start_hell gelb_blinken_start_hell

ROtGEIbgrUEN2Hz gruen_blinken_start_dunkel 2Hz 90
rot gelb_blinken_start_hell

rotGEIbgrUEN2Hz gruen_blinken_start_dunkel 2Hz 91

gelbgrUEN2Hz gelb gruen_blinken_start_dunkel 2Hz 92
rot_blinken_start_dunkel gelb

roTgelbgrUEN2Hz gruen_blinken_start_dunkel 2Hz 93
rot_blinken_start_hell gelb

ROtgelbgrUEN2Hz gruen_blinken_start_dunkel 2Hz 94

rotgelbgrUEN2Hz rot gelb gruen_blinken_start_dunkel 2Hz 95

GRuen2Hz gruen_blinken_start_hell 2Hz 96

roTGRuen2Hz rot_blinken_start_dunkel gruen_blinken_start_hell 97
2Hz

ROtGRuen2Hz rot_blinken_start_hell gruen_blinken_start_hell 2Hz 98

rotGRuen2Hz rot gruen_blinken_start_hell 2Hz 99

geLBGRuen2Hz gal;)_blmken_start_dunkel gruen_blinken_start_hell 100
rot_blinken_start_dunkel gelb_blinken_start_dunkel

roTgeLBGRuen2Hz gruen_blinken_start_hell 2Hz 101
rot_blinken_start_hell gelb_blinken_start_dunkel

ROtgelLBGRuen2Hz | oo plinken_start_hell 2Hz 102
rot gelb_blinken_start_dunkel

rotgeL BGRuen2Hz gruen_blinken_start_hell 2Hz 103

GElbGRuen2Hz gﬁlls_blmken_start_hell gruen_blinken_start_hell 104

roTGEIbGRuUen2Hz rot_blinken_start_dunkel gelb_blinken_start_hell 105
gruen_blinken_start_hell 2Hz

ROtGEIbGRuUen2Hz rot_blinken_start_hell gelb_blinken_start_hell 106
gruen_blinken_start_hell 2Hz
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rot gelb_blinken_start_hell gruen_blinken_start_hell

rotGEIbGRuen2Hz 107
2Hz
gelbGRuen2Hz gelb gruen_blinken_start_hell 2Hz 108
rot_blinken_start_dunkel gelb
roTgelbGRuen2Hz gruen_blinken_start_hell 2Hz 109
ROtgelbGRuen2Hz ;ol_tlzbllnken_start_hell gelb gruen_blinken_start_hell 110
rotgelbGRuen2Hz rot gelb gruen_blinken_start_hell 2Hz 111
gruen2Hz gruen 2Hz 112
roTgruen2Hz rot_blinken_start_dunkel gruen 2Hz 113
ROtgruen2Hz rot_blinken_start_hell gruen 2Hz 114
rotgruen2Hz rot gruen 2Hz 115
gelLBgruen2Hz gelb_blinken_start _dunkel gruen 2Hz 116
roTgeLBgruen2Hz rot_blinken_start_dunkel gelb_blinken_start_dunkel 117
gruen 2Hz
ROtgeLBgruen2Hz rot_blinken_start_hell gelb_blinken_start_dunkel 118
gruen 2Hz
rotgeLBgruen2Hz rot gelb_blinken_start_dunkel gruen 2Hz 119
GElbgruen2Hz gelb_blinken_start_hell gruen 2Hz 120
roTGElbgruen2Hz rot_blinken_start_dunkel gelb_blinken_start_hell 121
gruen 2Hz
ROtGEIbgruen2Hz ;o:Eblmken_start_hell gelb_blinken_start_hell gruen 122
rotGElbgruen2Hz rot gelb_blinken_start_hell gruen 2Hz 123
gelbgruen2Hz gelb gruen 2Hz 124
roTgelbgruen2Hz rot_blinken_start_dunkel gelb gruen 2Hz 125
ROtgelbgruen2Hz rot_blinken_start_hell gelb gruen 2Hz 126
rotgelbgruen2Hz rot gelb gruen 2Hz 127
dunkel1R dunkel reserved_1 128
roT1R rot_blinken_start_dunkel reserved_1 129
ROt1R rot_blinken_start_hell reserved_1 130
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rot1R rot reserved_1 131

geLB1R gelb_blinken_start_dunkel reserved_1 132

roTaeLB1R rot_blinken_start_dunkel gelb_blinken_start_dunkel 133

9 reserved_1

ROtgeLB1R rot_blinken_start_hell gelb_blinken_start_dunkel 134
reserved_1

rotgeLB1R rot gelb_blinken_start_dunkel reserved_1 135

GEIb1R gelb_blinken_start_hell reserved_1 136
rot_blinken_start_dunkel gelb_blinken_start_hell

roTGEIb1R reserved_1 137

ROtGEIb1R rot_blinken_start_hell gelb_blinken_start_hell re- 138
served_1

rotGEIb1R rot gelb_blinken_start_hell reserved_1 139

gelb1R gelb reserved_1 140

roTgelb1R rot_blinken_start_dunkel gelb reserved_1 141

ROtgelb1R rot_blinken_start_hell gelb reserved_1 142

rotgelb1R rot gelb reserved_1 143

grUEN1R gruen_blinken_start_dunkel reserved_1 144
rot_blinken_start_dunkel

roTgrUEN1R gruen_blinken_start_dunkel reserved_1 145

ROtarUEN1R rot_blinken_start_hell gruen_blinken_start_dunkel 146

9 reserved_1

rotgrUEN1R rot gruen_blinken_start_dunkel reserved_1 147
gelb_blinken_start_dunkel

geLBgrUEN1R gruen_blinken_start_dunkel reserved_1 148
rot_blinken_start_dunkel gelb_blinken_start_dunkel

roTgelBgrUENTR gruen_blinken_start_dunkel reserved_1 149
rot_blinken_start_hell gelb_blinken_start_dunkel

ROtgelLBgrUENTR gruen_blinken_start_dunkel reserved_1 150
rot gelb_blinken_start_dunkel

rotgeLBgrUEN1R gruen_blinken_start_dunkel reserved_1 151
gelb_blinken_start_hell gruen_blinken_start_dunkel

GEIbgrUEN1R reserved_ 1 152
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rot_blinken_start_dunkel gelb_blinken_start_hell

roTGEIbgrUEN1TR gruen_blinken_start_dunkel reserved_1 153
rot_blinken_start_hell gelb_blinken_start_hell
ROtGEIbgrUENTR gruen_blinken_start_dunkel reserved_1 154
rot gelb_blinken_start_hell
rotGEIbgrUENTR gruen_blinken_start_dunkel reserved_1 155
gelbgrUEN1R gelb gruen_blinken_start_dunkel reserved_1 156
rot_blinken_start_dunkel gelb
roTgelbgrUEN1R gruen_blinken_start_dunkel reserved_1 157
rot_blinken_start_hell gelb
ROtgelbgrUEN1R gruen_blinken_start_dunkel reserved_1 158
rotgelbgrUEN1R rot gelb gruen_blinken_start_dunkel reserved 1 159
GRuen1R gruen_blinken_start_hell reserved_1 160
roTGRuen1R rot_blinken_start_dunkel gruen_blinken_start_hell 161
reserved 1
ROtGRuen1R rot_blinken_start_hell gruen_blinken_start_hell re- 162
served_1
rotGRueni1R rot gruen_blinken_start_hell reserved_1 163
cLBGRuen1R gelb_blinken_start_dunkel gruen_blinken_start_hell 164
9 reserved 1
rot_blinken_start_dunkel gelb_blinken_start_dunkel
roTgeLBGRuen1R gruen_blinken_start_hell reserved_1 165
ROtaeLBGRuen1R rot_blinken_start_hell gelb_blinken_start_dunkel 166
9 gruen_blinken_start_hell reserved_1
rot gelb_blinken_start_dunkel
rotgeLBGRuen1R gruen_blinken_start_hell reserved_1 167
gelb_blinken_start_hell gruen_blinken_start_hell
GEIbGRuen1R reserved 1 168
roTGEIbGRuen1R rot_blmk(_an_start_dunkel gelb_blinken_start_hell 169
gruen_blinken_start_hell reserved_1
rot_blinken_start_hell gelb_blinken_start_hell
ROtGEIbGRuen1R gruen_blinken_start_hell reserved_1 170
rotGEIbGRuen1R rot gelb_blinken_start_hell gruen_blinken_start_hell 171
reserved_1
gelbGRuen1R gelb gruen_blinken_start_hell reserved_1 172
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rot_blinken_start_dunkel gelb

roTgelbGRuen1R gruen_blinken_start_hell reserved_1 173
ROtgelbGRuen1R Irﬁgts_et;ijzléiq_start_heII gelb gruen_blinken_start_hell 174
rotgelbGRuen1R rot gelb gruen_blinken_start_hell reserved_1 175
gruen1R gruen reserved_1 176
roTgruen1R rot_blinken_start_dunkel gruen reserved_1 177
ROtgruen1R rot_blinken_start_hell gruen reserved_1 178
rotgruen1R rot gruen reserved_1 179
geLBgruen1R gelb_blinken_start _dunkel gruen reserved_1 180
roTgeLBgrueniR ;c;h_ebr:irr]g:gr_vitgitfdunkel gelb_blinken_start_dunkel 181
ROtgeLBgrueniR gor’fj_ebr:irr]::gr_\/sggitThell gelb_blinken_start _dunkel 182
rotgeLBgruen1R rot gelb_blinken_start_dunkel gruen reserved_1 183
GElbgruen1R gelb_blinken_start_hell gruen reserved_1 184
roTGEIbgrueniR ;()rh_ebr:i?g:g&s,etdaitTdunkel gelb_blinken_start_hell 185
ROtGEIbgruen1R :gts_et?ijgléiq_start_hell gelb_blinken_start_hell gruen 186
rotGElbgruen1R rot gelb_blinken_start_hell gruen reserved_1 187
gelbgrueniR gelb gruen reserved_1 188
roTgelbgruen1R rot_blinken_start_dunkel gelb gruen reserved_1 189
ROtgelbgruen1R rot_blinken_start_hell gelb gruen reserved_1 190
rotgelbgruen1R rot gelb gruen reserved_1 191
dunkel2R dunkel reserved_2 192
roT2R rot_blinken_start_dunkel reserved_2 193
ROt2R rot_blinken_start_hell reserved_2 194
rot2R rot reserved_2 195
gelLB2R gelb_blinken_start_dunkel reserved 2 196
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rot_blinken_start_dunkel gelb_blinken_start_dunkel

roTgeLB2R reserved_2 197
rot_blinken_start_hell gelb_blinken_start_dunkel

ROtgelLB2R reserved_2 198

rotgeLB2R rot gelb_blinken_start_dunkel reserved 2 199

GEIb2R gelb_blinken_start_hell reserved_2 200

roTGEIb2R rot_blinken_start_dunkel gelb_blinken_start_hell 201
reserved_2

ROtGEIb2R rot_blinken_start_hell gelb_blinken_start_hell re- 202
served 2

rotGEIb2R rot gelb_blinken_start_hell reserved_2 203

gelb2R gelb reserved_2 204

roTgelb2R rot_blinken_start_dunkel gelb reserved 2 205

ROtgelb2R rot_blinken_start_hell gelb reserved 2 206

rotgelb2R rot gelb reserved_2 207

grUEN2R gruen_blinken_start_dunkel reserved_2 208
rot_blinken_start_dunkel

roTgrUEN2R gruen_blinken_start_dunkel reserved_2 209

ROtarUEN2R rot_blinken_start_hell gruen_blinken_start_dunkel 210

9 reserved 2

rotgrUEN2R rot gruen_blinken_start_dunkel reserved_2 211
gelb_blinken_start _dunkel

geLBgrUEN2R gruen_blinken_start_dunkel reserved_2 212
rot_blinken_start_dunkel gelb_blinken_start_dunkel

roTgel BgrUEN2R gruen_blinken_start_dunkel reserved_2 213
rot_blinken_start_hell gelb_blinken_start_dunkel

ROtgel BgrUEN2R gruen_blinken_start_dunkel reserved_2 214
rot gelb_blinken_start_dunkel

rotgeLBgrUEN2R gruen_blinken_start_dunkel reserved_2 215

GElbgrUEN2R gelb_blinken_start_hell gruen_blinken_start_dunkel 216
reserved_2

roTGEIbgrUEN2R rot_blinken_start_dunkel gelb_blinken_start_hell 217

gruen_blinken_start_dunkel reserved_2
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rot_blinken_start_hell gelb_blinken_start_hell

ROtGEIbgrUENZR gruen_blinken_start_dunkel reserved_2 218
rot gelb_blinken_start_hell

rotGEIbgrUENZR gruen_blinken_start_dunkel reserved 2 219

gelbgrUEN2R gelb gruen_blinken_start_dunkel reserved 2 220
rot_blinken_start_dunkel gelb

roTgelbgrUENZR gruen_blinken_start_dunkel reserved_2 221
rot_blinken_start_hell gelb

ROtgelbgrUEN2R gruen_blinken_start_dunkel reserved 2 222

rotgelbgrUEN2R rot gelb gruen_blinken_start_dunkel reserved 2 223

GRuen2R gruen_blinken_start_hell reserved_2 224

roTGRuUen2R rot_blinken_start_dunkel gruen_blinken_start_hell 295
reserved_2

ROtGRuen2R rot_blinken_start_hell gruen_blinken_start_hell re- 296
served 2

rotGRuen2R rot gruen_blinken_start_hell reserved_2 227
gelb_blinken_start_dunkel gruen_blinken_start_hell

geLBGRuen2R reserved 2 228

roTaeLBGRuUen2R rot_blinken_start_dunkel gelb_blinken_start_dunkel 299

9 gruen_blinken_start_hell reserved_2

rot_blinken_start_hell gelb_blinken_start_dunkel

ROtgeLBGRuen2R gruen_blinken_start_hell reserved_2 230
rot gelb_blinken_start_dunkel

rotgeL BGRuen2R gruen_blinken_start_hell reserved_2 231

GEIbGRuUeNn2R gelb_blinken_start_hell gruen_blinken_start_hell 232
reserved_2

roTGEIbGRuen2R rot_bllnk_en_start_dunkel gelb_blinken_start_hell 233
gruen_blinken_start_hell reserved_2

ROtGEIbGRuUen2R rot_blmk(_an_start_hell gelb_blinken_start_hell 234
gruen_blinken_start_hell reserved_2
rot gelb_blinken_start_hell gruen_blinken_start_hell

rotGEIbGRuen2R reserved_2 235

gelbGRuen2R gelb gruen_blinken_start_hell reserved_2 236

roTgelbGRuen2R rot_blinken_start_dunkel gelb 237

gruen_blinken_start_hell reserved 2
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rot_blinken_start_hell gelb gruen_blinken_start_hell

ROtgelbGRuen2R reserved_2 238
rotgelbGRuen2R rot gelb gruen_blinken_start_hell reserved_2 239
gruen2R gruen reserved_2 240
roTgruen2R rot_blinken_start_dunkel gruen reserved_2 241
ROtgruen2R rot_blinken_start_hell gruen reserved_2 242
rotgruen2R rot gruen reserved_2 243
geLBgruen2R gelb_blinken_start_dunkel gruen reserved_2 244
roTgeLBgruen2R £r:]or’L_ebr:ir::;agr_vs(;tg\itz_dunkeI gelb_blinken_start_dunkel 245
ROtgeLBgruen2R gc;h_ebr:irr]g:gr_vitjitz_hell gelb_blinken_start_dunkel 246
rotgeLBgruen2R rot gelb_blinken_start_dunkel gruen reserved_2 247
GElbgruen2R gelb_blinken_start_hell gruen reserved_2 248
roTGEIbgruen2R ;orh_ebr:irr]::gr_vsggitz_dunkel gelb_blinken_start_hell 249
ROtGEIbgruen2R :gts_et;cgléig_start_hell gelb_blinken_start_hell gruen 250
rotGElbgruen2R rot gelb_blinken_start_hell gruen reserved_2 251
gelbgruen2R gelb gruen reserved_2 252
roTgelbgruen2R rot_blinken_start_dunkel gelb gruen reserved_2 253
ROtgelbgruen2R rot_blinken_start_hell gelb gruen reserved_2 254
rotgelbgruen2R rot gelb gruen reserved_2 255
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