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1. Panoramica delle interfacce di comunicazione

Il futuro sistema di ticketing deve comunicare con vari sistemi periferici. Le seguenti interfacce sono previ-
ste:

1. Interfaccia con il data warehouse della STA

2. Interfaccia con il sistema di contabilita della STA

3. Interfaccia con il sistema di circuito delle carte turistiche

4. Interfaccia con le barriere d'ingresso nelle stazioni ferroviarie

5. Interfaccia con i sistemi di accesso ai box per biciclette ed ai parcheggi
6. Interfaccia con il servizio di autenticazione "SPID" e col portale "MyCivis
7. Interfaccia con il servizio di pagamento "PagoPA”

8. Interfaccia con il sistema di gestione “Scuola Pass”

9. Interfaccia VDV 452+ per |'esportazione dei dati da IVU.plan all'lTCS

10. Interfaccia VDV 462 per |'esportazione dei dati da IVU.plan all'lTCS

Di seguito viene fornita una descrizione funzionale delle interfacce; nel caso in cui definizioni tecniche di
interfaccia siano gia esistenti, esse vengono allegate oppure si fa riferimento ai relativi siti web. Queste
definizioni descrivono solo lo stato attuale. Durante la fase di definizione del progetto esecutivo, queste
interfacce vengono riviste in collaborazione con I'ente affidante e viene sviluppata congiuntamente una
specifica. La descrizione funzionale dell'interfaccia serve agli offerenti in primo luogo come stima dell'im-
pegno nel contesto della preparazione dell'offerta.

1.1. Interfaccia con il data warehouse della STA

STA ha di recente messo in funzione un data warehouse (DWH) che raccoglie ed elabora tutti i dati rile-
vanti per il monitoraggio e I'analisi del trasporto pubblico. | dati del sistema di ticketing sono parte inte-
grante del DWH. Almeno i seguenti dati devono essere messi a disposizione:

1.1.1. Ambito di applicazione

- Tutte le validazioni (comprese tutte le validazioni effettuate con le carte turistiche comprese le
mobilcards)

- Tutte le tappe (viaggi/validazioni suddivise per viaggi)

- Tutte le aperture di corsa

- Tutte le vendite

1.1.2. Contenuti

Validazioni:

e Data (giorno operativo)

e Fermata di partenza (global ID della fermata - "StopPlace"); in alternativa zona tariffaria di par-
tenza (numero della zona tariffaria in DIVA)

e Fermata di arrivo (global IDdella fermata - "StopPlace"); in alternativa zona tariffaria di arrivo (nu-
mero della zona tariffaria in DIVA)

e Timestamp della validazione (se previsto anche il timestamp della validazione effettuata all’arrivo)

e Tipo di titolo di viaggio / supporto (ad es. cellulare, carta valore, biglietto singolo, RFID, carta di
credito)
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e Tipo di documento (Alto Adige Pass, Mobilcard, carte turistiche, ...) > essgranularita dei singoli
tipi di documento, ad es. Alto Adige Pass e Euregio Family Pass individualmente, raggruppamenti
sono poi possibili nel DWH

e D del documento (in forma anonima in modo che sia possibile un'analisi della catena di viaggio)

Tappe (viaggi/validazioni suddivise per corse):
e ID corsa (corrisponde al campo FahrtID in VDV454)
e ID autista
e ID veicolo
e Servizi speciali (ad es. navette per concerti, eventi sportivi, ecc.)
e Inoltre tutti i contenuti come per le "validazioni" (vedi sopra)

Aperture di corsa
e ID autista
e ID veicolo
e |Dcorsa
e Timestamp
e Giorno operativo

Vendite
e Punto di vendita (ad esempio: hotel, sportello Infopoint, ID biglietteria automatica)
e Timestamp
e Altre dimensioni ancora da definire

1.1.3. Interfaccia

| dati devono essere sia forniti come export CSV che essere interrogabili automaticamente tramite interfac-
cia REST JSON. Attraverso una configurazione dei filtri nel meccanismo di esportazione o un’appropriata
richiesta dell'interfaccia REST deve essere possibile anche ai dati storici.

1.1.4. Attualita dei dati

- Dati del giorno corrente
- Dati del giorno precedente
- Dati storici

1.2. Interfaccia con il sistema di contabilita della STA

STA utilizza Microsoft Dynamics NAV (versione 2009) come sistema ERP. Oggi le fatture per I'incasso SEPA
vengono trasferite dal sistema di ticketing al sistema ERP tramite un'interfaccia di scambio dati. L'interfac-
cia viene utilizzata anche per trasmettere le fatture elettroniche all'Agenzia delle Entrate e dovrebbe in fu-
turo trasmettere i dati degli utenti debitori dall'app di controllo. La trasmissione dei dati avviene tramite
un web-service con connessione criptata basata su file XML. Questi contengono almeno i seguenti campi
in forma strutturata:

e numero di fattura con oggetto, data, descrizione e scadenza

e importo della fattura, numero di contratto, numero di cliente, campi della fattura, classi IVA

e codice, tipo e descrizione del contratto

e nome del destinatario della fattura, sesso, data e luogo di nascita, codice fiscale, codice IBAN,
SWIFT, SEPA SSD, data del mandato SEPA, indirizzo e dati di contatto

e nome del cliente del contratto, sesso, data e luogo di nascita, indirizzo e dati di contatto
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e indirizzo di fatturazione

e dati di contatto della persona di riferimento della fattura

e dettagli della fattura come il tipo e la descrizione dell'articolo della fattura, il totale e I'importo
dell'imposta

e dati relativi all'imposta sul valore aggiunto

e dati per la fatturazione elettronica: partita IVA (facoltativo), indirizzo PEC (posta certificata).

| dati di fatturazione sono tipicamente creati dal sistema di ticketing e trasferiti al sistema ERP ogni due
mesi. Il sistema ERP genera quindi i mandati SEPA e |i trasferisce al servizio di incasso. In caso di mancato
incasso SEPA, deve essere garantito messaggio di ritorno al sistema di ticketing in modo che il conto possa
essere bloccato, se necessario. Alcune regole speciali devono essere rispettate, come ad esempio il fatto
che oggi le fatture di importo inferiore a 10 Euro non sono incluse negli incassi SEPA, e vengono tra-
smesse solo nella riscossione successiva. La generazione dei dati di fatturazione avviene nel sistema di tic-
keting. | processi successivi, come il corretto conteggio delle corse e le eventuali correzioni delle fatture e
gli storni, devono essere gestiti dal sistema di ticketing.

1.3. Interfaccia con il sistema di circuito delle carte turistiche
1.3.1. Introduzione

In Alto Adige esiste un circuito delle carte turistiche, che comprende anche la mobilita ed & diventato
molto diffuso. Fin dalla prima convalida, queste carte contengono un diritto di viaggio temporaneo per il
trasporto pubblico ed eventuali diritti o vantaggi aggiuntivi per altri servizi (piscine, funivie private, degu-
stazione di vini, ecc.). Il circuito delle carte turistiche & un sistema di amministrazione che comprende il
CRM con il quale vengono amministrati il rilascio della carta, i diritti d'uso, i punti di accettazione e di ven-
dita. In un anno vengono attivate circa 1,5 milioni di carte turistiche di questo tipo. Come supporto viene
attualmente utilizzato un titolo di viaggiomagnetico o RFID sul quale viene stampato un codice a barre 2D
generato dal circuito delle carte turistiche. Per I'utilizzo del trasporto pubblico viene utilizzata la tecnologia
magnetica o RFID e per eventuali servizi aggiuntivi viene utilizzato il codice a barre 2D. Oggi vengono uti-
lizzate carte precodificate, che vengono distribuite negli hotel ecc. da un fornitore di servizi. Per motivi or-
ganizzativi, i soggetti che emettono le carte e i fornitori di servizi di distribuzione hanno bisogno di un si-
stema di numerazione consecutiva sulla carta che differisce dall'lD della carta. Il matching tra queste di-
verse numerazioni porta spesso a problemi.

1.3.2. Funzioni future

In futuro, oltre al codice a barre 2D verra utilizzata anche la tecnologia RFID, e questa conversione ¢ gia in
corso per il trasporto pubblico. Si prevede inoltre di utilizzare future interfacce esposte dal circuito delle
carte turistiche ai pit comuni sistemi software di prenotazione alberghiera per personalizzare maggior-
mente la carta, ad esempio combinando il periodo di validita della carta con il periodo di prenotazione
dell'ospite, e per dematerializzarla (mobile ticketing). L'idea e quella di personalizzare la carta turistica in
modo tale che il nome dell'ospite, la struttura ricettiva, il tipo di carta associata, compresi i diritti di utilizzo
dei trasporti pubblici e il periodo di validita possano essere memorizzati e verificati nel back-end.

In futuro, il circuito delle carte turistiche dovrebbe quindi utilizzare le informazioni di prenotazione del
software dell'hotel per informare il sistema di ticketing, che agisce in qualita di master, del supporto utiliz-
zato per questa carta, assieme all'ID ed al periodo di validita. Nel sistema di ticketing, I'ID generato du-
rante la produzione del supporto viene memorizzato con queste informazioni. Se, per vari motivi, non ci
sono informazioni sulla prenotazione, alla carta viene assegnato un periodo di validita (espresso in numero
di giorni). In questo caso, il primo utilizzo viene comunicato all'altro sistema, il periodo di validita viene
cosi definito e memorizzato in entrambi i sistemi. Anche una carta che e stata disattivata manualmente in
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un sistema perde la sua validita nell'altro sistema. Cio significa che non sara piu necessario utilizzare carte
precodificate; la carta viene semplicemente personalizzata in loco presso il punto di emissione. Nel sistema
di ticketing dovrebbe essere disponibile una maschera di input per fornitori terzi per personalizzare le
carte senza offerte turistiche. L'integrazione dei due sistemi & definita in dettaglio durante la fase di defini-
zione del progetto esecutivo. Lo scambio bidirezionale di informazioni tra il back-end del sistema di ticke-
ting e la gestione congiunta degli ID dovrebbe portare ad un miglioramento significativo rispetto alla si-
tuazione attuale.

1.4. Interfaccia con le barriere d'ingresso nelle stazioni ferroviarie
1.4.1. Introduzione

Il gestore dell'infrastruttura ferroviaria italiana RFI intende installare un sistema di controllo degli accessi
nelle stazioni. Cio significa che solo le persone che dispongono di un titolo di viaggio valido possono acce-
dere ai binari. Il controllo degli accessi viene utilizzato sia per I'ingresso che per |'uscita da una stazione. |
dispositivi (tornelli) sono in grado di leggere i codici QR e le schede NFC. Le barriere sono collegate ad un
back-end che puo effettuare un controllo di validita almeno per i biglietti della compagnia ferroviaria Tre-
nitalia. Il futuro sistema di ticketing di STA deve comunicare con il back-end del sistema di accesso di RFl
attraverso un'interfaccia web sicura e trasmettere la conferma dell'apertura delle barriere d'ingresso. Que-
sto deve essere fatto “/ive”, in modo che I'utente non percepisca alcun ritardo significativo nell’attraver-
sare le barriere. Insieme al fornitore di servizi "Almaviva" é stata quindi redatta una specifica preliminare
dell'interfaccia con I'attuale sistema di ticketing, che viene allegata, ma solo in italiano.

| processi di base possono essere caratterizzati come segue:

1.4.2. Attivazione

Il cliente entra in stazione e valida il suo titolo di viaggio (" check-in").
1.4.3.  Flusso di dati

La validazione viene registrata nel back-end del sistema di ticketing STA e questo trasmette al back-end
RFI i supporti attivati insieme alla stazione di destinazione (se disponibile). Questa cosiddetta white /ist
viene mantenuta nel back-end di RFl e consente un rapido riconoscimento degli UID dei supporti autoriz-
zati. La white /ist e le regole di validita rispetto al timestamp vengono continuamente aggiornate (max. XX
minuti dopo la validazione la barriera puo essere aperta).

1.4.4. Controllo

La barriera d'ingresso si apre solo dopo che e stato effettuato un controllo di validita per quanto riguarda
il punto di salita o di discesa.

La specifica dettagliata dell'interfaccia viene definita con I'ente affidante durante la fase di definizione del
progetto esecutivo.

1.5. Interfaccia con i sistemi di accesso ai box per biciclette ed ai par-
cheggi

1.5.1. Introduzione

Il sistema di ticketing deve essere in grado di gestire servizi aggiuntivi che possono essere coperti anche da
una piattaforma MaaS. Occorre quindi sviluppare un'interfaccia che sia in grado di comunicare con i si-
stemi di accesso ai box per biciclette ed ai parcheggi e di poter fatturare I'utilizzo di questi sistemi nel
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back-end. Il back-end del sistema di ticketing viene utilizzato principalmente per |I'autenticazione e la fat-
turazione delle tariffe applicate per questi servizi. La comunicazione dovrebbe essere “live”, in modo da
poter creare un web-service sicuro per i back-end di terzi.

1.5.2.  Accesso ai parcheggi

Presso le stazioni P+R (park & ride) dell'Alto Adige saranno installati in futuro sistemi di gestione dei par-
cheggi che saranno in grado di gestire e fatturare gli accessi. | clienti del trasporto pubblico, principal-
mente i clienti che hanno un abbonamento, devono essere riconosciuti mediante un meccanismo di iden-
tificazione (NFC, codice QR o riconoscimento della targa) e poter accedere all’area di parcheggio. A se-
conda della posizione o della classificazione del parcheggio, vengono applicate regole di prezzo separate e
configurabili. La fatturazione dovrebbe essere forfettaria o basata sull'utilizzo dei mezzi pubblici. La fattu-
razione dei servizi di parcheggio non avviene attraverso il sistema di cassa del sistema di gestione del par-
cheggio, ma direttamente ai clienti attraverso il back-end del sistema di ticketing.

Devono essere coperti i sequenti processi di base:

1. Il cliente del trasporto pubblico attiva il servizio aggiuntivo "Parcheggio" tramite il suo profilo
utente personale e pud anche selezionare singoli parcheggi o mezzi di trasporto autorizzati.

2. Il cliente associa il suo mezzo di autenticazione personale come codice QR, la carta NFC o anche
la targa del veicolo.

3. I cliente accetta le condizioni di utilizzo.

4. |l cliente si avvicina a un parcheggio e si autentica alla barriera del sistema di gestione del par-
cheggio.

5. Il sistema di gestione del parcheggio interroga il back-end del sistema di ticketing per I'ammissibi-
lita dell'ingresso del cliente.

6. |l back-end del sistema di ticketing fornisce il suo riscontro in merito all'autorizzazione o al rifiuto
di aprire la barriera.

7. Nel back-end del sistema di ticketing I'accesso del cliente viene registrato con timestamp.

8. I cliente lascia di nuovo il parcheggio e si identifica alla barriera di uscita.

9. Il sistema di gestione del parcheggio registra |'uscita e trasmette I'ID, |'orario di uscita e la tariffa
convenzionale che il cliente avrebbe pagato alla cassa.

10. Il back-end del sistema di ticketing calcola il costo del parcheggio per il cliente. Deve essere possi-
bile farlo utilizzando un'ampia gamma di parametri. Le seguenti casistiche dovrebbero essere al-
meno coperte:

a. al cliente non viene addebitato nessun costo, in quanto I'utilizzo & gratuito per i titolari di
un abbonamento;

b. al cliente non viene addebitato nessun costo perché ha effettuato un viaggio con i mezzi
pubblici entro una determinata finestra di tempo;

¢. I cliente riceve una riduzione di prezzo se il trasporto pubblico viene utilizzato per il viag-
gio di andata e ritorno.
Esempio: parcheggio giornaliero a pagamento 5 Euro. Viene effettuato un viaggio con i
mezzi pubblici dal parcheggio: detrazione -2 Euro. Nello stesso giorno viene effettuato
un viaggio di ritorno al parcheggio con i mezzi pubblici: -2 euro. Parcheggio giornaliero a
pagamento per gli utenti del trasporto pubblico: 1 Euro.

11. Deve essere possibile effettuare un calcolo del best-price sulla base della tariffa convenzionale del
sistema di gestione del parcheggio.

Esempio: tariffa forfettaria giornaliera per gli utenti del trasporto pubblico: 2 Euro. Tuttavia, il
cliente lascia il parcheggio dopo poco tempo e la tariffa convenzionale di parcheggio sarebbe
stata di 1,50 euro. All'uscita dal parcheggio, il sistema di cassa trasmette la tassa di parcheggio
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convenzionale e il cliente riceve il prezzo migliore. Di conseguenza, il cliente non paga la tassa
giornaliera prevista di 2 Euro, ma la tassa di parcheggio registrata di 1,50.

Dovrebbe essere possibile fissare in maniera configurabile un limite massimo mensile per le tariffe
di parcheggio a seconda del posto auto. Esempio: max. 20 Euro/mese. Il sistema di ticketing cal-
cola le tariffe di parcheggio dei clienti e le fattura direttamente dal credito sulla carta o attraverso
fattura per i clienti post-paid.

1.5.3.  Accesso ai box per biciclette

Un approccio simile & previsto per |'accesso ai box per biciclette. Questo & integrato anche con il sistema
di chiusura per le biciclette, ciog il sistema di ticketing comunica “/ive” con un back-end. Questa interfac-
cia dovrebbe avere una struttura simile e prevedere il permesso di accesso dei clienti del trasporto pub-
blico:

1. Il cliente del trasporto pubblico attiva il servizio aggiuntivo "Bikebox" o box per biciclette tramite

il suo profilo utente personale e pud anche selezionare singole aree di parcheggio abilitate.

Il cliente associa il suo mezzo di autenticazione personale come il codice QR, la carta NFC.

Il cliente accetta le condizioni di utilizzo.

Il cliente guida fino a un parcheggio per biciclette e si identifica al sistema di accesso.

Il sistema di accesso per il parcheggio delle biciclette chiede al back-end del sistema di ticketing

I'autorizzazione dell'ingresso del cliente.

6. |l back-end del sistema di ticketing fornisce il suo riscontro in merito all'autorizzazione o al rifiuto
di fornire I'accesso.

7. Nel back-end del sistema di ticketing I'accesso del cliente viene registrato con timestamp.

8. [l cliente lascia di nuovo il parcheggio delle biciclette e si identifica facoltativamente al sistema di
accesso.

9. Il sistema di accesso registra |'uscita e trasmette I'ID e I'orario di uscita al backend del sistema di
ticketing.

10. A seconda del tipo di parcheggio, il cliente utilizza I'infrastruttura gratuitamente (come utente
registrato) o tramite una tariffa flat giornaliera/settimanale/mensile.

11. La fatturazione avviene attraverso il sistema di ticketing .

vk N

| casi d'uso associati a questa interfaccia universale sopra descritti mirano a creare un'interfaccia standard
per i sistemi di terzi, che devono quindi adeguarsi alle specifiche di questa interfaccia, in modo che sia
possibile gestire universalmente diversi sistemi di cassa e di accesso. L'interfaccia viene sviluppata durante
la fase di definizione del progetto esecutivo e resa disponibile a terzi. L'impresa affidataria ha I'obbligo di
garantire l'integrazione di questi sistemi, semplici modifiche dei parametri o delle regole di utilizzo devono
poter essere effettuate dall'ente affidante. L'impresa affidataria deve inoltre garantire i necessari processi
di registrazione e di fatturazione nel back-end.

1.6. Interfaccia con il servizio di pagamento "PagoPA"

"pagoPA" é un metodo di pagamento standardizzato per i pagamenti alla Pubblica Amministrazione. Vi-
sta I'implementazione obbligatoria per STA, le transazioni spontanee di pagamento online per le carte
pre-paid devono essere elaborate tramite pagoPA.

L'impresa affidataria & obbligata ad effettuare I'integrazione del servizio per i pagamenti online spontanei
insieme al prestatore di servizi di pagamento. Ulteriori informazioni e documentazione tecnica (attual-
mente solo in italiano, in parte in inglese) sono disponibili sul sito:

https://www.aqid.gov.it/it/piattaforme/pagopa
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Nella fase di definizione delle specifiche tecniche le modalita di integrazione vengono definite.

1.7. Interfaccia con il sistema di gestione “Scuola Pass”
1.7.1.  Introduzione

Gli studenti hanno la possibilita di richiedere un cosiddetto Scuola Pass, che permette loro di viaggiare dal
loro luogo di residenza alla scuola. Questo include anche i cosiddetti servizi speciali, che di solito sono for-
niti da minibus. L'amministrazione di questi Scuola Pass & di competenza dell'Ufficio Assistenza Scolastica
della Provincia Autonoma di Bolzano (Ufficio 40.1). A tale scopo il sistema di ticketing deve essere in
grado di interagire con i sistemi esterni per la gestione di questi pass scolastici. Cio comprende, tra |'altro,
la registrazione delle richieste di viaggio, I'inserimento di nuove fermate per servizi speciali, il rilascio del
certificato di abilitazione e la gestione dei pagamenti. Un allineamento dei pagamenti effettuati per
I'Abo+ deve avvenire, cosi come la produzione, i solleciti e l'invio.

Il seguente processo cronologico & in vigore 0ggi:

e viene effettata l'iscrizione alla scuola

e successivamente, le richieste di viaggio (richieste di servizi speciali) per il prossimo anno scolastico
vengono inserite nel sistema di gestione degli Scuola Pass. | dati anagrafici degli alunni e delle scuole
sono rilevati da un sistema esterno (POPCORN);

e lerichieste di viaggio raccolte vengono poi esportate in uno strumento esterno (PETRA) (circa aprile);

e  |'Ufficio Assistenza Scolastica della Provincia Autonoma di Bolzano (Ufficio 40.1). pianifica i servizi
speciali e approva le richieste (nello strumento PETRA);

e |o stato di approvazione delle domande viene importato nel sistema di gestione degli Scuola Pass

* nel sistema di gestione degli Scuola Pass, le domande possono ancora essere approvate o respinte
manualmente;

e il sistema di ticketing genera gli Scuola Pass, si occupa dell’allineamento con gli attuali titolari di
ABO+, gestisce I'amministrazione dei pagamenti e trasmette i pagamenti al sistema di contabilita
STA.

1.7.2.  Requisiti

e Inserimento di richieste per servizi speciali:
= La presentazione delle domande comprende i seguenti dati: dati dello studente (i dati anagrafici
dello studente e della scuola possono essere richiamati con lo strumento POPCORN e devono
essere compilati automaticamente), punto di partenza (selezione dalla fermata per i servizi spe-
ciali o dalla fermata di linea), punto di destinazione (fermata di linea), i giorni della settimana e
I'ora del viaggio di andata e ritorno, cosi come altri dati che sono cruciali per I'approvazione
della domanda (ad esempio la distanza dalla scuola o dalla fermata successiva).
e Inserimento di richieste per servizi speciali con trasferimento dei dati dell'anno precedente:
= | dati sono precompilati con i dati dell'anno precedente, ma possono essere modificati libera-
mente.
e Export delle richieste inserite nel tool PETRA:
= surichiesta dell’'Ufficio 40.1, deve essere possibile esportare le applicazioni nel tool PETRA. Se
possibile, I'interfaccia esistente dovrebbe essere mantenuta.
e Importazione dello stato di approvazione delle domande da parte dal tool PETRA:
= Le richieste sono approvate o respinte nel tool PETRA. Il sistema di gestione degli Scuola Pass
deve essere in grado di importare questo stato di approvazione. Se possibile, I'interfaccia esi-
stente dovrebbe essere mantenuta.
e Inserimento o modifica di fermate per servizi speciali:
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=  Dovrebbe essere possibile aggiungere al sistema nuove fermate per servizi speciali o modificare
le fermate esistenti. Questa funzione e riservata agli utenti autorizzati.

Importazione di fermate per servizi speciali:

= Le fermate esistenti per i servizi speciali devono essere trasferite una tantum dal sistema esi-
stente al nuovo sistema di gestione degli Scuola Pass .

Importazione delle domande dell'anno precedente:

=  Quando il nuovo sistema entra in funzione, le domande dell'anno precedente devono essere
trasferite una tantum al nuovo sistema di tesseramento scolastico.

Approvazione/rifiuto manuale delle domande:

=  Dopo l'importazione automatica dello stato di approvazione dal tool PETRA, dovrebbe essere
ancora possibile respingere o approvare manualmente le richieste . Questa funzione é riservata
agli utenti autorizzati.

Allineamento con i dati dei clienti abo+:

= Il fornitore del sistema di ticketing deve allineare i dati dei clienti dei titolari dello Scuola Pass
con i dati del cliente abo+, poiché non ci sono costi per gli Scuola Pass se i costi per un abo+
sono stati gia sostenuti. Poiché i dati dei clienti abo+ sono gia a disposizione del fornitore del
sistema di ticketing , non é necessaria un'interfaccia esterna.

Gestione dei pagamenti in entrata:

= |l pagamento dei costi per gli Scuola Pass puo essere effettuato tramite gli stessi fornitori di ser-
vizi di pagamento disponibili per i clienti dell'Alto Adige Pass. Il fornitore del sistema di ticketing
utilizza le interfacce previste a tale scopo per registrare i pagamenti in entrata.

Rilascio di autorizzazioni:

= In caso di smarrimento di un titolo di viaggio Abo+, le scuole rilasciano oggi un cosiddetto certi-
ficato di autorizzazione, che consente I'utilizzo del trasporto pubblico per 14 giorni. In futuro
deve essere possibile per gli uffici scolastici stampare un documento cartaceo dotato di codice a
barre 2D, che nel sistema di back-end e associato al contratto Abo+ esistente.

Durante la fase di definizione del progetto esecutivo, i requisiti e le interfacce vengono definiti e imple-
mentati in dettaglio in collaborazione tra ente affidante ed impresa affidataria ed insieme agli uffici coin-

volti.
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1 Version History

| Version history

Version Date Editor Modifications
1.03 28.04.2008  Oliver Koch First full specification, bringing together VDV 452
version 1.5 and VDV 455 part B, version 1.0
1.04 03.09.2008 Oliver Koch, Specification of individual enhancements for
Sebastian Ad- ATRON and INIT
lers-Flugel
1.04 19.09.2008 Sebastian Ad- MENGE_TARIF and REC_TARIF_ORT added for
lers-Flugel INIT
1.05 04.12.2008 Sebastian Ad- Attribute ENTWERTER added to LID_VERLAUF
lers-Flugel as a special Init enhancement
1.05 08.01.2009  Oliver Koch Attribute ORT_RICHTUNG added into REC_ORT
similarly to modification to VDV 452. This attribute
can be maintained in IVU.plan as of Release 9.2.
When exporting from earlier versions of IVU.plan,
NULL is written to this field.
1.05 21.01.2009 | Oliver Koch Correction: REC_TARIF_ORT.ORT_NR changed
from d(6) to d(9).
1.05 23.01.2009 | Oliver Koch Extension of the table EINZELANSCHLUSS to
include the attributes ZUB_ONR_TYP_NR,
ZUB ONR_TYP_NR, VON_ORT_REF ORT,
ABB_ONT_TYP_NR, ABB_ORT _NR,
NACH_ORT_REF_ORT according to VDV rec-
ommendation "Additional Enhancements, Fall
2008, from 11 November 2008.
1.06 04.03.2009 | Oliver Koch Attribute PERSNR in PERSONAL Table renamed
PERSONAL_KENNUNG similarly to VDV 455
part B.
1.06 13.05.2009 | Sebastian Ad- | Special Init enhancements in REC_UMS: Day
lers-Flugel type "0" for transfer connections that are always
valid
1.06 30.06.2009 | Oliver Koch New attributes in REC:HP: EINFANG_VOR and
EINFANG_NACH for defining capture distance
before and after a stop

IVU Traffic Technologies AG






Data export interface IVU.plan to AVL / DMS

Version History

plan

1.06

17.07.2009

Oliver Koch

Model added for track plans and track plan occu-
pancy. New tables: REC_BAHNHOF,

REC _GLEIS, REC GLEISABSCHNITT, REC _
BAHNHOF _ORT_GLEISABSCHNITT,
REC_GLEISBELEGUNG

1.06

14.08.2009

Oliver Koch

Tables MENGE_DIENSTSTUECKART and
REC_DIENSTSTUECK added from VDV455.

1.06

24.08.2009

Oliver Koch

Value range modified: Null values now permitted
in the ZNR_NR attribute in the REC_FRT table.

1.06

24.08.2009

Oliver Koch

Primary key modified in the
REC_FRT_BEDIENUNG table: ONR_TYP_NR
und ORT_NR removed from primary key and
LI_NR, STR LI VARand LI_LFD NR inserted
instead

1.06a

16.12.2009

Oliver Koch

Correction to table REC_GLEISBELEGUNG:
Primary key changed and generated key
GLEISBELEGUNG _NR inserted. Attribute
TAGESART_NR removed in order to allow park-
ing over more than one operating day.

1.07

11.01.2010

Oliver Koch

Adaptation of file format to VDV 451

1.07

13.01.2010

Oliver Koch

Raised value range for attribute FZG_TYP_NR in
table MENGE_FZG_TYP from 1..252 t0 1..9999 .
The attributes based on it in the tables
FAHRZEUG, REC_GLEISBELEGUNG and
REC_UMLAUF were adjusted in a similar fash-
ion.

1.07

18.01.2010

Oliver Koch

Raised value range for attribute
UM_UID_EXTERN in table REC_UMLAUF from
c(8) to C(30).

1.08

03.02.2010

Oliver Koch

New attribute in REC_DIENSTSTUECK:
MITFAHRT_FID defines a trip that is utilised as a
passenger during the duty.

1.08

03.02.2010

Oliver Koch

Adjusted value range for ORT_TYP_NR in table
MENGE_ORT_TYP: The new value "3 — Opera-
tional unit enables the export of operating units
and the grouping of depots into operational units.

1.08

03.02.2010

Oliver Koch

New attribute in REC_DIENSTSTUECK and in
REC_EINZELDIENST:
BETRIEBSHOF_AUSWAHL describes from
which depot the duty or duty piece is being per-
formed.
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1.08

05.02.2010

Oliver Koch

Introduced draft for multiple occupancy of vehicle
workings with duties: New table
MENGE_BESATZUNGSTYP, new attributes
BESATZUNGSTYP_NR and
BESATZUNGSTYP_ORDNUNGSNUMMER in
tables REC_EINZELDIENST and
REC_DIENSTSTUECK

1.08

07.02.2010

Oliver Koch

New table VERBOTSSTRECKE for defining on-
coming traffic prohibitions and for modelling sin-
gle-track links in the train area

1.08

07.02.2010

Oliver Koch

Added export of operating day spanning duties.
No model modification necessary. Procedure de-
scribed in the "Operating Day Spanning Duties"
capital.

1.08

10.02.2010

Sebastian Ad-

lers-Flugel

Init-specific enhancements for connections in
EINZELANSCHLUSS and the differentiated
transfer of single connections
(REC_ANSCHLUSSAUSNAHME)

1.08

16.03.2010

Sebastian Ad-

lers-Fligel

Adoption of REC_ANSCHLUSSAUSNAHME in
the standard

1.08

18.03.2010

Oliver Koch

New table MENGE TARIFGEBIET customer-
specific for PSI.

1.08

22.03.2010

Oliver Koch

Extended value range for attribute
LEISTUNGSART NRin tables
MENGE_LEISTUNGSART and REC_FRT from
d(2) to d(9). The table
REC_FAHRT_LEISTUNGSART was removed,
since it was redundant of
REC_FRT.LEISTUNGSART _NR.

1.08

22.03.2010

Oliver Koch

Extended value range for attribute
ORT_REF_ORT_KUERZEL in table REC_ORT
from c(6) to c(8).

1.08

01.04.2010

Oliver Koch

Added new tables TURNUS,

ZUORDNUNG _DIENST_TURNUS and
ZUORDNUNG_FAHRER_TURNUS for depicting
rosters, including duty and personnel assignment.

1.08

01.04.2010

Oliver Koch

Added new table REC ABLOESESTELLE for
depicting the position of the active relief points of
the individual route courses.

1.08

07.04.2010

Oliver Koch

New attribute FAHRT IDENTIFIKATIONSNR in
table REC_FRT, customer-specific for Trenitalia.

1.08

13.04.2010

Oliver Koch

New attribute DIENSTART _NR in table
REC_EINZELDIENST, similar to VDV 455.

IVU Traffic Technologies AG

TRAFFIC
TECHNOLOGIES
AG






Data export interface IVU.plan to AVL / DMS

Version History

plan

TRAFFIC
TECHNOLOGIES
AG

—

1.08

13.05.2010

Oliver Koch

Raised value range for attribute STR_FZG_TYP
in table MENGE_FZG_TYP from c(6) to c¢(8),
customer-specific for Trenitalia.

1.09

30.06.2010/
15.07.2010

Sebastian Ad-
lers-Flugel

Incorporated customer-specific enhancements for
Init: external connections and requested transport

EINZELANSCHLUSS:

- ZUBRINGERID: unique registration number of
the drop-off

- ZUB_ANKUNFT: Arrival time of the external
drop-off, in seconds after the start of the day

- ABB_ABFAHRT: Arrival time of the pick-up, in
seconds after the start of the day

- ABBRINGERID: Unique identifier of the pick-up.
This is the FAHRT-ID from REC_FRT.

REC_LID:
- BEDARFSVERKEHRTYP

1.09

10.08.2010

Oliver Koch,
Melanie Win
Myint

Added new table
ZUORDNUNG_ANWESENHEIT _FAHRER.

Added new table ANWESENHEITEN.

1.09

12.08.2010

Oliver Koch,
Melanie Win
Myint

Customer-specific enhancements for Trenitalia:
assignments of duties, absences and spares to
drivers at the actual level of the dispatch. New
attributes:

REC_EINZELDIENST.PLANUNGSEBENE

REC_EINZELDIENST. DATUM_AUS_
PLANUNGSEBENE

ZUORDNUNG_DIENST_FAHRER. Planning le-
vel

ZUORDNUNG_ABWESENHEIT_FAHRER.
Planning level

ZUORDNUNG_ANWESENHEIT_FAHRER.
Planning level

1.09

12.08.2010

Oliver Koch

Added new attribute KOMMENTAR in table
REC_EINZELDIENST.

1.09

18.08.2010

Oliver Koch

New attribute FZG_TYP_NRin table REC_FRT.

1.09

18.08.2010

Oliver Koch

New attribute ZONE_WABE_NAME in table
MENGE_TARIF, customer-specific for INIT.

1.09

18.08.2010

Melanie Win
Myint

All absence types and attendance types will al-
ways be exported for the tables
ABWESENHEITEN and ANWESENHEITEN, and
not just the used types.
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1.09 31.08.2010 | Oliver Koch Corrected value range for attribute Tagesart_Nr
to 1..999, this affects tables REC_UMLAUF,
REC_EINZELDIENST, REC_DIENSTSTUECK,
REC _UMLAUF_GUELTIGKEIT,
REC_DIENST_GUELTIGKEIT
1.09 14.09.2010 | Oliver Koch Added new table
ZUORDNUNG _PERSONAL_BETRIEBSHOF.
1.09 12.10.2010 | Oliver Koch New attribute DST_NR_EXTERN in table
REC_DIENSTSTUECK, customer-specific for
Trenitalia.
1.09 23.11.2010 | Oliver Koch Extended primary keys in table
REC _DIENST ZU FAHRT to include attribute
BEGINNZEIT
1.09 03.01.2011 | Oliver Koch New attribute BEMERKUNG in table REC_FRT.
1.09 03.01.2011 | Oliver Koch, New tables MENGE_ZUSATZTEXT and
Sebastian Ad- | REC_ZUSATZTEXT_ZU_ORT
lers-Flugel
1.09 04.01.2011 | Sebastian Ad- | New attribute ORTS NUMMER in table
lers-Flugel REC_ORT, customer-specific for INIT.
1.09 03.03.2011 | Oliver Koch New attribute UMAX_VERZ MAN in table
REC_ANSCHLUSSAUSNAHME
1.10 14.04.2011 | Sebastian Ad- | New table REC_LIVAR_HZT for recording and
lers-Flugel depicting route-pattern-dependent stop and wait
times (multiple arrival from locations in a LIVAR)
1.10 19.05.2011 | Oliver Koch New attribute FRT_ENDE in table REC_FRT,
customer-specific for Trenitalia
1.10 06.06.2011 | Oliver Koch Stipulated the behaviour for passage trips on trips
that are not exported along with them. The clarifi-
cation of this behaviour can be found in the de-
scription of table REC_DIENSTSTUECK.
1.10 16.06.2011 | Oliver Koch Extended primary key of table
REC_DIENSTSTUECK to include attribute
LFD_DIENSTSTUECKNR, customer-specific for
Trenitalia
1.10 17.06.2011 | Oliver Koch Increased the value range of attribute
ZP_LFD_NR in table REC_SEL_ZP from d(3) to
d(4), so that you can now manage more than 999
shaping points for a single link.
1.10 15.07.2011 | Oliver Koch Added new tables for the export of vehicle ser-
vices: MENGE_FAHRZEUGLEISTUNGSTYP and
REC_FAHRZEUGLEISTUNG
1.10 17.08.2011 | Sebastian Ad- | Correction to the requested transport type, the at-

lers-Fligel

tribute must be called BEDARFSVERKEHR_TYP
(this also applies retroactively for 1.0.9 Init)
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1.10

24.08.2011

Oliver Koch

Added new attribute ZUTEILUNGSSTATUS in
table ZUORDNUNG _DIENST FAHRER.

1.10

24.08.2011

Oliver Koch

New attribute ABLOESEBEREICH_NR in table
REC_ORT, customer-specific for Trenitalia

1.10

25.08.2011

Oliver Koch

Adopted subcontractor as a further company type:

- Added attribute
FLAG IST FREMDUNTERNEHMER in table
MENGE_UNTERNEHMER.

- Removed attribute UNTERNEHMER _NR in
table REC_LID; added the attributes
KONZESSIONSINHABER _NR,
AUFTRAGGEBER_NR and
FREMDUNTERNEHMER _NR to take its
place.

- Removed attribute UNTERNEHMER _NR in
table LID_VERLAUF.

- Removed attribute UNTERNEHMER_NR in
table REC_FRT; added the attributes
KONZESSIONSINHABER NR,
AUFTRAGGEBER NR and
FREMDUNTERNEHMER _NR to take its
place.

1.10

03.01.2012

Oliver Koch

Added new table REC_FRT_DURCHBINDUNG

1.10

22.02.2012

Oliver Koch

Extended value range for attribute
TAGESART_NR in table MENGE_TAGESART
from d(3) to d(6).

1.10

19.04.2012

Katrin Barthel

Added new attribute BHOF _ORT_NRin table
REC UMLAUF.

20.06.2012

Oliver Koch

Corrected value range of attribute
TAGESART_NR to d(6); the following tables are
affected by this: FIRMENKALENDER, REC_FRT,
REC_ZVB, REC_UMS,
REC_ANSCHLUSSAUSNAHME, REC_UMLAUF,
REC_FAHRZEUGLEISTUNG,
REC_EINZELDIENST, REC_DIENSTSTUECK,
REC_DIENST_ZU_FAHRT,
REC_UMLAUF_GUELTIGKEIT,
REC_DIENST_GUELTIGKEIT,
ZUORDNUNG_AUSBILDUNG_DIENST,
ZUORDNUNG_DIENST_TURNUS,
ZUORDNUNG_DIENST_FAHRER

22.06.2012

Oliver Koch

Increased value range of attribute
DIENSTART_NR in table REC_EINZELDIENST
from d(2) to d(3).

IVU Traffic Technologies AG
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1.11 19.07.2012 | Oliver Koch Added model for duty allowances: new tables

MENGE_ZUSCHLAGSTYP and
REC_DIENSTZUSCHLAG

1.11 23.08.2012 | Oliver Koch New attribute ZUSCHLAGSART _KUERZEL in
table REC_DIENSTZUSCHLAG, customer spe-
cific for Trenitalia

1.11 16.11.2012 | Sebastian Ad- | New attribute STEIG_NAME on REC_HP for ex-
lers-Flugel porting the alphanumerical supplementary bus
platform identifier
1.11 16.11.2012 | Sebastian Ad- | New attribute ORT_REF_GEM_NR in table
lers-Flugel REC_ORT, for adopting the name of an overlying
network point group
1.11 16.11.2012 | Sebastian Ad- | New attribute ORT_KUERZEL on REC_ORT for
lers-Flugel the supplementary identification
1.11 16.11.2012 | Sebastian Ad- | New location type 7: boundary point, included in
lers-Fligel MENGE_ONR_TYP
1.11 29.11.2012 | Oliver Koch New attribute LSA ROUTENNUMMER in table
REC_LID, customer specific for INIT
1.11 02.01.2013 | Sebastian Ad- | Addition of the fare zone model for depicting user-
lers-Flugel defined network point groups (contained in VDV

452 as of Version 1.5)

New tables: MENGE_ FLAECHEN_ZONE_TYP,
MENGE_FLAECHEN_ZONE, FL_ZONE_ORT,
SEL_FZT_FELD_ZP

IVU Traffic Technologies AG
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1.11 02.01.2013 | Sebastian Ad- | After heavy debate: creation of the customer
lers-Flugel ZELISKO in order to improve the overview with
the following supplements:

New attribute in table REC_ORT:
GEMEINDE _KENNZIFFER and ORTS_NUMMER

New attribute in table MENGE_UNTERNEHMER:
FLAG IST_EIGENTUEMER.

New attribute in table REC_HP: EIGENTUEMER
for assigning stop points to owners

Table
MENGE_HALTESTELLENBEREICHSNAME:
prevously customer specific for Atron, now includ-
ed in the standard product

New table MENGE _HALTESTELLENNAME: for
depicting new stop-related names (15.1.13 adop-
tion into the standard product)

MENGE_LINIENGRUPPE: new table for defining
route groups

LINIE_ZU_LINIENGRUPPE: new table for assign-
ing routes to route groups

MENGE_TARIF: adoption from INIT, extension of
ZONE_WABE_NUMMER to d(9)

REC_TARIF_ORT: adoption from INIT, extension
of ZONE_WABE _NUMMER to d(9)

LID_VERLAUF: adoption of the customer-specific
extension ENTWERTER from INIT

New attribute in REC_ZNR: TAKTUNG

New table MENGE _FUNKBEREICH for defining
existing radio zones

New table HST_ZU_FUNKBEREICH for assign-
ing stops to radio zones

New table LSA_MELDEPUNKTE for describing
TST points more precisely

New table LICHTSIGNALANLAGEN for defining
TST nodes more precisely

TRAFFIC
Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES

Adoption of the customer-specific supplements for
connections from the customer INIT.

1.11 03.01.2013 | Sebastian Ad- | Extension to include
lers-Fligel REC _ANSCHLUSS GUELTIGKEIT in order to be
able to display connections in the calendar as well
1.11 03.01.2013 | Sebastian Ad- | Customers INIT and Zelisko: adoption of real indi-
lers-Flugel vidual connections (REC_EINZELANSCHLUSS)

for supplementary information

IVU Traffic Technologies AG
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1.11 04.01.2013 | Oliver Koch Extended value range of attribute LI_KU_NR in
table REC_FRT to 1..999.
1.11 15.01.2013 | Oliver Adoption of the tables
Koch/Sebastia | MENGE_HALTESTELLENBEREICHSNAME and
n Adlers- MENGE_HALTESTELLENNAME from specific
Flugel customers into the standard product.
With this change, it is no longer necessary to pro-
vide a customer-specific Atron export. However,
the export is retained nonetheless.
1.11 25.01.2013 | Oliver Koch Extension of the tables REC_FRT_HZT and
REC _FRT_FZT to include attribute LI LFD NR
for depicting circular routes with trip-related times.
1.11 04.03.2013 | Oliver Koch New attribute FLAG _DEFEKT in table
REC_UMLAUF, customer-specific for Trenitalia.
New attribute FLAG DEFEKT in table
REC_EINZELDIENST, customer specific for Tren-
italia.
1.11 17.03.2013 | Sebastian Ad- | New customer-specific table
lers-Flugel REC _FRT_ABSCHNITT for Zelisko.
1.11 22.03.2013 | Sebastian Ad- | Customers INIT and Zelisko: retraction of real in-
lers-Flugel dividual connections (REC_EINZELANSCHLUSS)
for supplementary information
Reason: not implemented in IVU.plan R 13
1.11 09.04.2013 | Sebastian Ad- | Extension of the specific export for Zelisko to in-
lers-Flugel clude the INIT supplement
MENGE_ZNR_ANZEIGERTYP and of REC_ZNR
to include attribute ANZEIGERTYP_NR
1.11 12.04.2013 | Sebastian Ad- | Extension of the value range for Zelisko in
lers-Flugel REC TARIF _ORT for attribute
WABE POSITION_ORT from 1..4 to 1..99
1.11 16/19.04.20 | Sebastian Ad- | Details on attribute IBIS_LANGNAME,
13 lers-Fligel IBIS_ KURZNAME; edited on MENGE_TARIF
1.11 29.04.2013 | Sebastian Ad- | Edited MENGE_ONR_TYP (GZ, GP, RZP),
lers-Flugel
1.12 03.05.2013 | Sebastian Ad- | Extension for Zelisko to include
lers-Flugel REC_TAGESKURS
1.12 27.06.2013 | Oliver Koch New attribute PERSONAL EMAIL in table
PERSONAL
1.12 04.07.2013 | Fabian Loeper | New attribute KURZNAME in table
MENGE_UNTERNEHMER.
IVU Traffic Technologies AG
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1.12

04.07.2013

Fabian Loeper

Customer-specific enhancements for Auckland
Transport:

- New attribute KURZBEZEICHNUNG in the
table MENGE_TAGESART

- New attribute BEREICH_NR in the table
REC_ORT

- New table MENGE_TARIF
- New table REC_TARIF_ORT

- New attributes STAGE FLAG and
STAGE INCREMENT in the table
LID_VERLAUF

- New attributes LV_KURZNAME and
LV _BESCHREIBUNG in the table REC_LID

18.09.2013

Sebastian Ad-
lers-Flugel

REC_ORT: The attribute ORT_REF_GEM_NR is
omitted, because the new geographic zone model
means it is no longer needed.

The value range ORMACODE has been changed
to REC_OM in d(5)

14.01.2014

Oliver Koch

The value range for attribute FZG_NR in the table
FAHRZEUG has been increased from d(4) to
d(6).

23.01.2014

Oliver Koch

NULL is permitted as a value for attribute
FRT_EXT_NR in the table REC_FRT.

29.05.2014

Oliver Koch

Names adapted to VDV452:

In the table REC_UMS, the attribute
UMAX_VERZ_MAN has been changed to
MAX_VERZ_MAN and the attribute
UMAX_VERZ_AUTO to MAX_VERZ_AUTO.

In the table REC_ANSCHLUSSAUSNAHME, the
attribute UMAX _VERZ MAN has been renamed
MAX _VERZ MAN.

10.06.2014

Oliver Koch

The tables MENGE_LINIENGRUPPE and
LINIE_ZU LINIENGRUPPE have been trans-
ferred from the customer-specific part for
ZELISKO to the default.

20.06.2014

Oliver Koch

Corrected error in interface description: A value of
6 is also permitted for attributes ANF_ONR_TYP
and END_ONR_TYP in table
REC_DIENSTSTUECK (duty pieces can start or
end at operating points).

IVU Traffic Technologies AG
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1.13

28.01.2015

Oliver Koch

Adjusted description of the data types in accord-
ance with recommendation from the VDV working
group on interfaces from 12.02.2015: The pas-
sage referring to null values, "Such values appear
as the number '0' in the interface files" has been
omitted without replacement. Null values are ex-
ported as an empty field.

29.01.2015

Oliver Koch

New attribute FREMDUNTERNEHMER_NR in
table REC_UMLAUF

1.13

26.02.2015

Oliver Koch

Corrected interface description: Corrected refer-
ences to REC_UNTERNEHMER, the table's cor-
rect name is MENGE_UNTERNEHMER.

1.13

27.02.2015

Oliver Koch

New attribute TZ ZEITZONE in table REC_ORT

1.13

12.03.2015

Oliver Koch

New table REC_FAHRTENANSCHLUSS for de-
fining calculated trip-to-trip connections as a sup-
plement to the connection guidelines (tables
EINZELANSCHLUSS and REC_UMS).

New table

REC_FAHRTENANSCHLUSS GUELTIGKEIT for
describing calendar-day-specific validities for cal-
culated trip-to-trip connections stored in
REC_FAHRTENANSCHLUSS.

1.13

23.03.2015

Oliver Koch

Moved the TAKTUNG attribute in table REC_ZNR
from the customer-specific section for Zelisko to
the standard section.

New attribute KOSTENSTELLE in the
PERSONAL table.

1.13

23.03.2015

Oliver Koch

Introduced new customer "T-Systems"

1.13

23.03.2015

Oliver Koch

New attribute BLINKEN in table LID_VERLAUF,
customer-specific for T-Systems.

New attribute TARIFKILOMETER in table
REC_SEL, customer-specific for T-Systems.

New attribute TARIFMODELL in table REC_LID,
customer-specific for T-Systems.

New attribute SICHERUNGSTYP in table
REC_UMS, customer-specific for T-Systems.

29.06.2015

Oliver Koch

Corrected error in interface description: Location
type 6 (operating point) removed from the value
range of attribute ONR_TYP_NR in the REC_HP
table.

IVU Traffic Technologies AG
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1.14

11.09.2015

Oliver Koch

Corrected error in interface description: Attribute
FLAG_DIENSTZUGEHOERIGKEIT in table
REC_DIENSTSUECK added for Trenitalia (cus-
tomer-specific) The attribute has been available
since interface version 1.11, but was missing in
the documentation.

17.09.2015

Oliver Koch

Corrected error in interface description: In the
EINZELANSCHLUSS table, at-
tributeABB_ONT _TYP_NR renamed to
ABB_ONR_TYP_NR

17.09.2015

Oliver Koch

The value NULL is additionally permitted for the
attribute BETRIEBSHOF_AUSWAHL in the
REC_EINZELDIENST table, in case the duty is
not assigned to a depot.

17.09.2015

Oliver Koch

The value NULL is additionally permitted for the
attribute LINIE_AUSWAHL in the
REC_DIENSTSTUECK table, in case the duty
piece is not uniquely assigned to a route.

17.09.2015

Oliver Koch

The value NULL is additionally permitted for the
attribute UM_UID in the REC_DIENSTSTUECK
table, in case the duty piece is not uniquely as-
signed to a vehicle working.

01.12.2015

Oliver Koch

Modification of the attribute TARIFKILOMETER in
the REC_SEL table, customer-specific for T-
Systems:

- Modification of the value range from d(1) to
d(3)

- Modification of the semantics from ,Fare link
distance in fare units” to "Fare distance in kil-
ometres"

14.01.2016

Sebastian Ad-

lers-Flugel

Extension by the footnote export and new tables
MENGE_FN_TEXTE and REC_FN_ZU_FAHRT.

31.03.2016

Timon Kelter

Attribute ROUTEN_ZNR documented for custom-
er INIT (applies from version 1.12 onwards).

31.03.2016

Timon Kelter

Correction of the tables REC_DIENSTSTUECK
and REC_EINZELDIENST: For the attributes
BETRIEBSHOF_AUSWAHL and
BESATZUNGSTYP_NR, if thethe attribute is
empty, this is is coded as NULL (empty field), not
entered as a numerical "0", as before (applies
since version 1.08)

31.03.2016

Timon Kelter

Correction to table REC_ORT The value NULL is
also permissible for the attribute-
SORT_REF_ORT, ORT_REF_ORT_TYP,
ORT_POS_LAENGE and ORT_POS_BREITE
(applies as of version 1.04).

IVU Traffic Technologies AG
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1.14

31.03.2016

Timon Kelter

Correction to tables
REC_UMLAUF_GUELTIGKEIT,
REC_DIENST_GUELTIGKEIT and
REC_ANSCHLUSS_GUELTIGKEIT: The attribute
GUELTIGKEIT_NR is not part of the primary key
(applies as of version 1.04).

06.04.2016

Oliver Koch

New location type in the MENGE_ONR_TYP ta-
ble: link duplication point. This allows the export of
multiple links with the same start and end point
through a division into multiple links during the
export. Customer-specific for T-Systems.

08.04.2016

Timon Kelter

Correction to table REC_DIENST_ZU_FAHRT:

A value of 6 is also permitted in the fields
ANF_ONR_TYP and END_ONR_TYP (trips can
also start or end at operating points) (applies as of
version 1.04)

08.04.2016

Timon Kelter

Correction to table LICHTSIGNALANLAGEN: The
restriction ">0" in the column KNOTEN_KUERZEL
was removed.

08.04.2016

Timon Kelter

Correction to table LSA_MELDEPUNKTE: The
value range of the MELDEPUNKTTYP column
was corrected to "0,1,2,3"

08.04.2016

Timon Kelter

Correction to table
REC_ANSCHLUSSAUSNAHME: The value range
of the STATUS column was supplemented by the
value "2".

13.04.2016

Oliver Koch

Value range modified: Attribute
BESATZUNGSTYP_ORDNUNGSNUMMER in
table REC_EINZELDIENST: NULL is permissible
as a value for the case that no crew type is en-
tered (previously 0 was numerically exported).

13.04.2016

Oliver Koch

Primary key modified: Table REC_TAGESKURS
customer-specific for ZELISKO: UM_UID is in-
cluded in the primary key in order to allow multiple
vehicle workings in one course.

13.04.2016

Oliver Koch

Value range modified: Attribute
LEITSTELLENKENNUNG in table
EINZELANSCHLUSS: numerical 0 added as val-
ue (syntax error in the interface description; 0 was
always permitted in the details of the attribute).

18.05.2016

Timon Kelter

Correction to the table
MENGE_HALTESTELLENBEREICHSNAME:
Depot names have been noted for considerable
time as well, accordingly the value range in the
column ORT_REF _ORT _TYP has been extended
by the value "2".

IVU Traffic Technologies AG

19





TRAFFIC
Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES

AG

Version History :T

1.15 18.05.2016 | Timon Kelter | Correction to table REC_LID for the customer
INIT: In the column LSA ROUTENNUMMER,
the value NULL was permitted (compulsory for
non revenue trip route variations)

1.15 22.05.2016 | Timon Kelter | Correction to table REC_UMLAUF_GUELTIGKEIT:
Number of digits in the attribute UM_UID corrected
from 10 to 8.

1.15 18.07.2016 | Oliver Koch Procedure for working with link duplicate points
stated more precisely, customer-specific for T-
systems.

1.15 23.09.2016 | Sebastian Ad- | Value range ENTWERTER in the customer-

lers-Fligel specific version ZELISKO increased from d(6) to
d(10) (applies since version 1.12)
1.15 06.10.2016 | Oliver Koch Value range changed: attributes

ORT_REF_ORT_NAME and ORT_NAME each
increased to 60 characters, customer-specific for
Auckland Transport.

1.15 21.11.2016 | Oliver Koch Enumerations corrected: The enumerations used
in the table REC_LID, attribute ROUTEN_ART,

did not correspond to the VDV standard (the val-
ues 2 and 3 were swapped), and were corrected.

Previous values:
1: Revenue trip
2: Depot exit trip (pull-out trip)
3: Depot entry trip (pull-in trip)
4: Access trip (dead trip)

New values as of version 1.15:
1: Normal profile (revenue trip)
2: Depot entry trip (pull-in trip)
3: Depot exit trip (pull-out trip)
4: Access trip (operating point trip, dead trip)

IVU Traffic Technologies AG
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1.15 22.11.2016 | Oliver Koch New attributes PRODUKTIV,
INNERORTSVERBOT and BEDARFSHALT add-
ed to table LID_VERLAUF, adopted from VDV
452 V1.5.1.

Existing attributes EINSTEIGEVERBOT and
AUSSTEIGEVERBOT in table LID_VERLAUF ad-
justed to VDV452 V1.5.1: Data type changed to
Boolean from d(1) and italic markings for "not in
the VDV guideline" were removed.

This means that the attribute HALTE_TYP is omit-
ted - this previously defined pass-throughs and
request stops. The mapping of these factors is
now carried out in a VDV-compliant manner as
follows:

» Pass-throughs are defined by
EINSTEIGEVERBOT and
AUSSTEIGEVERBOT as TRUE.

» Requests stops are defined by
BEDARFSHALT as TRUE.

1.15 02.02.2017 | Oliver Koch New attributes added to REC_ORT:
HST_NR_NATIONAL and
HST_NR_INTERNATIONAL

1.15 15.02.2017 | Oliver Koch Value range extended: NULL permitted for attrib-
ute SEL_ZP_LAENGE in table REC_SEL_ZP for
intermediate points of type 5, route variation in-
termediate point

1.15 20.02.2017 | Timon Kelter | Value range extended: NULL for attributes
STAGE_FLAG and STAGE_INCREMENT in table
LID_VERLAUF (customer: Auckland Transport)
permitted (applies since version 1.04).

1.15 23.02.2017 | Oliver Koch New attribute DFI_TEXT in table REC_ZNR, cus-
tomer-specific for INIT

1.15 23.02.2017 | Oliver Koch New attribute DFI_ UEBER ORTE in table
LID_VERLAUF, customer-specific for INIT

1.15 24.03.2017 | Timon Kelter | The value "0" is now permitted for waiting times

and runtimes in the tables REC_LIVAR_HZT,
REC_FRT_FZT and REC_FRT_HZT in order to
code trip-specific zero hours (analogous to
SEL_FZT_FELD and ORT_HZTF, where they
have always been permissible).

1.15 16.06.2017 Oliver Koch | Value range modified: Attribute ROUTEN_NR in
table REC_LID extended to 6 digits from 3 digits.
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2 Introduction

The document contains the description of an interface for transferring planning data from the
IVU.plan system to an AVL or depot management systems.

This document is based on the following papers:

PT data model 5.0 file format for data transfer between PT applications
PT data model 5.0 VDV standard interface 452, route network/timetable
PT data model 5.0 VDV standard interface 455, duty schedule

The present description contains enhancements as compared to the VDV data models. These
enhancements consist of both new business objects as well as modifications designed to inte-
grate the provisions of VDV papers 452 and 455.

3 Agreements

In particular, the following agreements were reached about how the relations described below
should be used. These points are also described in more detail in the descriptions of individual
tables.

71 Any transferred data record always includes one timetable period (=base version). This
represents a restriction in comparison with the data model.

1 IVU.plan always executes one export per client. Any combination of data for individual
suppliers takes place on the AVL side.

"1 The user can make the data export from IVU.plan in the following gradations:
o Traffic network and revenue trips including train formations,

o Traffic network, Revenue and non-revenue trips including train formations and
vehicle workings,

o Traffic network, Revenue and non-revenue trips including train formations, vehi-
cle workings and duties,

For operations that don't use train formations in their IVU.plan planning, export options
remain unchanged, but the relations for display of train formations remain empty in such
cases.

Exports can be executed more than once. In order for the AVL to recognise that it is
dealing with a repeat export, it is necessary to be able to allocate base version numbers
manually from IVU.plan when exporting. This is also made possible by manually entering
the base version numbers taken from IVU.plan in the export program. Another alternative
is the possibility of automatically incrementing the base version for each export. In this
mode, which must be explicitly set in IVU.plan, the user can no longer modify the base
version numbers manually.

The export is made line by line, in a process where the user selects the number of lines
to be exported manually. Train formations and vehicle workings are always exported in

IVU Traffic Technologies AG
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their entirety. If there are route-spanning train formations or vehicle workings in the data
and only some of the affected routes are selected by the user, then the missing routes
are automatically added to the selection by the interface program. Routes are always ful-
ly exported.

The selection of the interval to be exported can be done in the form of a time range (a
from and to date) or in the form of a set of operating days. By selecting operating days
you can ensure that the calendar is exported only for days for which one of the selected
operating days is entered. When selecting time ranges, the period between the from and
to dates must have the same timetable version entered in the calendar for its whole du-
ration.

Trip numbers are in principle unique within each route, independently of day type (the
number is generated by IVU.plan on exporting). In addition, a trip number that can be
specified by the user will be transferred (in the REC_FRT table in the newly created
nine-character field, FRT_EXT_NR). If an external trip number is delivered, then
FRT_FID is not relevant for the import. The external trip number remains the same for
different days as long as it stands for identical features (identical route variations, depar-
ture times and link runtimes). Please note: Non-revenue trips cannot be given fixed
numbers IVU.plan, as such numbers are generated by the export. IVU.plan makes sure
that such numbers do not overlap with already existing ones (in the FRT_EXT_NR field).
There is no guarantee that the same base version will still be identical on running a new
export.

A definition of trip-related (revenue trip) performance types is made in IVU.plan.

Non-revenue trips contain no performance types but only trips of type "Normal trip", as
trip types in IVU.plan are only given for passenger trips.

Additional Attributes

5-digit destination codes - 5-digit display number

Location type 6 — operating point is also available, in addition what is specified the VDV
paper. This serves to describe intermediate points for non-revenue trips.

Stop area numbers are restricted to a maximum of 9 digits.

The print name of a stop is exported in the new attribute ORT_DRUCKNAME in
REC_ORT. This value is read from additional stop area names when exporting from
IVU.plan. The type of stop area name needs to be selected before exporting.

The district code for a stop and the corresponding "Location number" are exported to the
new attributes GEMEINDE_KENNZIFFER and ORTS_NUMMER in the init-specific ex-
tensions. The value of the location number is read from the additional stop area name
when exporting from IVU.plan. The type of stop area name needs to be selected before
exporting.

In the REC_HP table, the attributes EINFANG _VOR and EINFANG_NACH define the
capture distance in metres before and after the stop area.

The new tables MENGE_ZUSATZTEXT and REC_ZUSATZTEXT_ZU_ORT are used for
storing any additional information in text format, which can then be assigned to individual
stop points.
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The new table MENGE_UNTERNEHMER defines the client, concessionaire and subcon-
tractor, which can then be assigned to routes/route variations (table REC_LID), and trips
(table REC_FRT).

The maximum distance of links in the table REC_SEL, attribute SEL_LAENGE has been
extended form the VDV Model's limit of 81890 metres to 999999 metres. The same ap-
plies to the attribute SEL_ZP_LAENGE in the REC_SEL_ZP table.

The new table VERBOTSSTRECKE defines, for a single link, a set of links that cannot
be utilised simultaneously with the first link. In this manner, single-track links (as well as
others) can be depicted in the train area.

The attributes EINSTEIGEVERBOT, AUSSTEIGEVERBOT, ZONE_WABE_NR,
KURZSTRECKE and HALTE_TYP were added to table LID_VERLAUF.

In the new attribute BEMERKUNG from the table REC_FRT, a written comment can be
made for each trip.

In table REC_FRT_HZT, the new attribute LI_LFD NR serves as a reference to the posi-
tion in the trip to which the trip-related time refers. This is necessary for representing cir-
cular routes.

The new table REC_FRT_BEDIENUNG records trip-related boarding and exiting prohibi-
tions as well as request stops and passage trips.

The new REC_FRT_FZT table defines trip-related runtimes at individual stops.

The export of predefined linkages is conducted via the new table
REC_FRT_DURCHBINDUNG. This describes how two trips appear as one, continuous
trip in the passengers' perspective.

Both of the tables REC ZVB STRECKE and REC ZVB contain the train formation in-
formation.

With the bulk assignment of fare zones to stops, the entry ZONE_WABE_NR in
REC_ORT is "random". Bulk assignment is then realised on travel paths. If a bulk as-
signment for on-board sales is required, then the software for the on-board computer
must be appropriately configured.

ZONE_WABE_NR has been extended to six digit numbers (This must be checked indi-
vidually for each use case for its technical feasability — there may be a need to enhance
on-board software)

Location types (boundary points, ..) are also exported. Types should be set in the AVL
system. Due to the widely differing models used for traffic signal control, the data used
for if are maintained in the AVL system.

In the table EINZELANSCHLUSS the attributes ZUB_ONR_TYP_NR, ZUB_ONR_TYP_NR,
VON_ORT_REF_ORT, ABB_ONT_TYP_NR, ABB_ORT_NR, NACH_ORT_REF_ORT
have been added as an extension to VDV paper 452. They originate from the VDV pro-
posal "Additional Enhancements, Fall 2008 from 11 November 2008.

The new table REC_ANSCHLUSSAUSNAHME allows for individual connections outside
of the connection definition to be defined as supplementary connections. Furthermore,
individual connections within a definition can be excluded, and a connection can possess
a modified delay time with respect to the connection definition.

In the REC_UMLAUF table, the new UM_UID_EXTERN attribute defined the external
designation of the vehicle working. The new attribute BHOF_ORT_NR refers to the
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home depot of the vehicle working, i.e. the depot responsible for the realisation of the
vehicle working.

1 The new tables MENGE_FAHRZEUGLEISTUNGSTYP and
REC _FAHRZEUGLEISTUNG serve to describe additional services of a vehicle on a ve-
hicle working, in which case these services take place during the trip or during trip inter-
ruptions, such as layover times. Examples of vehicle services include refuelling and ex-
terior cleaning.

"1 The attributes of the REC_EINZELDIENST table have been reduced as compared with
the VDV model (VDV 455). In addition, in contrast to VDV 455, no dissolution of duties
on calendar days takes place on the DIENSTPLAN table. The up-to-date assignment of
duties to drivers takes place in the ZUORDNUNG_DIENST_FAHRER table. Instead of
the attribute QUALIF_KZ on this table, the new table
ZUORDNUNG_AUSBILDUNG_DIENST is used in order to assign several required quali-
fications to a duty.

71 The new table MENGE_BESATZUNGSTYP defines the possible crew types, for exam-
ple driver or inspector, for illustrating multiple occupancy (multiple duties existing simul-
taneously on a single vehicle working). The additional attributes BESATZUNGSTYP_NR
and BESATZUNGSTYP_ORDNUNGSNUMMER in the tables REC_EINZELDIENST and
REC_DIENSTSTUECK serve to differentiate the simultaneous duties from one another.

71 Inthe table REC_DIENSTSTUECK, the additional attribute MITFAHRT _FID defines a
trip that is utilised as a passenger during a duty.

The new table REC_DIENST_ZU_FAHRT lists off all trips and trip pieces for duties.

1 The new tables MENGE_ZUSCHLAGSTYP and REC_DIENSTZUSCHLAG describe al-
lowances for individual duties, which are used for settling those duties.

"1 The new table ZUORDNUNG_PERSONAL_BETRIEBSHOF describes in which time pe-
riod, which driver is assigned to which depot.

71 Inthe AUSBILDUNG table, the attribute GUELTIG_BIS for describing the date on which
a qualification expires was moved, from where it is in the VDV model into the
ZUORDNUNG_AUSBILDUNG_PERSONAL table.

[J For allocation of duties and absences to drivers, the new tables
ZUORDNUNG_DIENST_FAHRER, ABWESENHEITEN and
ZUORDNUNG_ABWESENHEIT _FAHRER have been added.

1 Added new tables TURNUS, ZUORDNUNG_DIENST_TURNUS and
ZUORDNUNG_FAHRER_TURNUS for depicting rosters and their assignments to duties
and drivers..

"1 The new table REC_ABLOESESTELLE serves to illustrate the position of active relief
points on the individual route courses.

"1 The various types of attendances are defined in the new table ANWESENHEITEN. At-
tendances can be used for activities for which no duty is required, for example, for activi-
ties that exist in a depot instead of on trips and that are not depicted in detail. The table
contains the special attendance type "Spare" with the attendance number
(ANWESENHEIT_NR) = 0, which indicates that an employee is available for the Driving
duty, but that no concrete duty has been assigned to him or her yet.

1 Inthe new table ZUORDNUNG ANWESENHEIT_FAHRER, the times are defined at
which an attendance is entered for a driver.

TRAFFIC
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"1 Extensions to REC_HP (bus platform information) and to REC_ORT (abbreviation of the
location is transferred as a supplement, boundary points integrated into the interface) -
new ONR_TYP, added to all tables.

Optional extension of ZONE_WABE_NR to 9 digits (setting during export)

Optional filtering of values calcuated in REC_DIENSTSTUECK (no breaks and payment
time information during the course of the specialised duty pieces)

71 Location point 7 — boundary point is also available, in addition to what is specified in the
VDV script. This serves as a means of describing boundary points for representing sur-
face areas.

1 TBD

4 Export Program from IVU.plan

The program for the export of data from IVU.plan is marked as "Export to VDV plus" in the
IVU.plan program tree. The name of the export program is "Fpl_Vdv.exe". All of the records
described in the specification are filled in. Elements not required by acceptors of the data, can
be skipped over when importing into whatever system is relevant. This will be the responsibility
of the acceptor of the data.

The export program can create any version of the interface as from version 1.04, via selection
options. IVU guarantees that this facility will remain available in all future versions of the inter-
face.

For specific data recipients, extensions and modifications to the interface can be made, as long
as they do not alter its basic structure; such changes will be agreed between IVU and the recipi-
ent on a case-by-case basis. Such extension can also be selected by via options in the dialogs
of the interface. Thus, for example, it can be selected the interface should be created according
to version 1.04 for the recipient INIT. Per recipient only one variant of the interface will be pre-
pared, project-specific changes for a single recipient are not supported. Recipient-specific en-
hancements are specified in this document at the end of the description of the basic interface.

5 Interface Conventions

5.1 Interface File Format

The data exchange is completed via files in ASCII format. The structure, records used and their
permitted formats are fully described in VDV paper 451.

5.2 Notations

- Attributes not present in the PT data model are displayed in italics in the description of the
relation.

- Relations not present in the PT data model are appropriately marked as extensions.
IVU Traffic Technologies AG
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"1 The key property of the attributes is marked with a "Py", if it is a primary key. As a rule,
this is a combined key, so that the record is only reliably identifiable when all key attrib-
utes are considered together.

In addition, attributes with which it is possible to access a record uniquely are marked
with a "Cij".

Here the index i has been added for numbering the key and the index j for indexing the
key segments.

- Naming conventions: The VDV-side and IVU.plan-side designations for stops are not identi-
cal. The following illustrations apply:

71 The VDV stop corresponds to the IVU.plan stop area
71 The VDV stop point corresponds to the IVU.plan stop post

5.3 Data Types

The data types used in the user view are accepted from [2]. They are explained using examples
once more:

decimal (x)  Decimal value, where x describes the maximum number of decimal

places
char(x) String, where x describes the maximum number of characters
Boolean Logical type : 0 = FALSE /1 = TRUE
NULL This attribute allocation corresponds to a NULL value in the database,

i.e. it indicates no content.

5.3.1 Time Format

All times are dealt with in seconds.

5.3.2 Date Format

All dates are dealt with in the form YYYYMMDD.

IVU Traffic Technologies AG
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6 Relations in the Data Model

6.1 Calendar Data

6.1.1 BASIS_VER_GUELTIGKEIT

Description: Validity of the base version. For each point in time, the version whose start (ex-
pressed as the date of enactment (attr. VER_GUELTIGKEIT)) is most recent is
taken as the valid version.

Table: BASIS_VER_GUELTIGKEIT
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | VER_GUELTIGKEIT [ d(8) >0 Date as of which the general version is valid (ex-
ample: the number 19951231 means December
31st 1995)
BASIS_VERSION d(9) >0 Designation of the general version
Comment: The BASIS_VERSION must be indicated by the user. The two attributes

KOORDINATENSYSTEM_KURZ and KOORDINATENSYSTEM_LANG are no
longer used as from VDV 452, version 1.4.

IVU Traffic Technologies AG
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6.1.2 MENGE_BASIS_VERSIONEN

Description: Valid versions for network, structural and timetable data.
Which base version is valid on a particular day emerges from the
BASIS_VER_GUELTIGKEIT table.

Table: MENGE_BASIS_VERSIONEN

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version

BASIS_VERSION_T | c(40) ISO Description of the general version
EXT 8859-1

Comment: A complete record can contain only one base version as a restriction to the data
model.

6.1.3 FIRMENKALENDER

Description: Assignment of the day type to the calendar date of the operating day. Only one
day type can be assigned to each operating day.

Table: FIRMENKALENDER

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BETRIEBSTAG d(8) >0 Calendar date as identifier of an operating day

(this may deviate from the calendar day in relation
to start and end time). Example: the number
19951231 means December 31st 1995)

BETRIEBSTAG_TEX | c(40) ISO Description of an operating day

T 8859-1
TAGESART_NR da(6) 1..999 | Indicator of day type
Comment: The table contains an entry for each operating day for which the base version is

valid. If it turns out (by repeated exports), that for a single operating day there is
more than one entry for different base versions, the data for the last imported
base version is what applies.

6.1.4 MENGE_TAGESART

Description: Listing of all types of operating day.
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Table: MENGE_TAGESART
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR d(6) 1..9999 | Indicator of day type
99
TAGESART_TEXT c(40) ISO Description of the day type
8859-1
Comment: none
IVU Traffic Technologies AG
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6.2 Location Data

6.2.1 MENGE_ONR_TYP

Description: listing of functional location types (SP, DEP, LM, TST, RIP, OP, BP).

Table: MENGE_ONR_TYP

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | ONR_TYP_NR d(2) 1..7, 30 | Indicator of the functional type of a location <loca-
tion type>
1: : Stop point (SP)

2: Depot point (DEP)

3: Location marker (LM)

4: TST point (TST)

5: Route variation intermediate point (RIP)
6: Operating point (OP)

7: Boundary point (BP)

C1,2 | STR_ONR_TYP c(6) ISO Short identifier of the location type (SP, DEP, LM,
8859-1 | TST, RIP, OP, BP)

ONR_TYP_TEXT c(40) ISO Description of the functional type of a location
8859-1
Comment: In addition to what is provided in the VDV model, location type 6 — Operating

point and 7 — Boundary point are also available. This serves to describe inter-
mediate points for non-revenue trips.

Type 5 — Route variation intermediate point, is a shaping point for representing
link courses geographically.
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6.22 MENGE_ORT_TYP

Description: Listing of grouping features for locations (e.g. spatial)

Table: MENGE_ORT_TYP

Key | Attributes of the rela- | Data Value Description
tion type range
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ORT_TYP_NR d(2) 1.3 Indicator of the grouping feature for locations
1: Stop
2: Depot
3: Operational unit
ORT_TYP_TEXT c(40) ISO Description of the grouping feature for locations
8859-1
Comment: In addition to the list in the VDV model, location type 3, Operating unit, is also
available. An operational unit is used for the combining / grouping of multiple
depots.
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6.2.3 REC HP
Description: Points are the smallest unite in timetable planning.
A change of passengers generally takes place at a stop point. Each stop pint
must be assigned to a stop or depot. Each stop/depot can have at most 99 stop
points assigned to it. This table only contains locations of the types stop point
(ONR_TYP_NR 1) depot point (ONR_TYP_NR 2) and operating points
(ONR_TYP_NR 6).
Table: REC_HP
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ONR_TYP_NR d(2) 1,2 Indicator of the functional type of a location <loca-
tion type>
P0,3 | ORT_NR d(9) >0 Indicator of the location according to functional
location type
HALTEPUNKT_NR d(2) 0..99 Indicator of a stop point inside a reference loca-
tion (Point on the network)
ZUSATZ_INFO c(40) ISO Description of the stop point
8859-1
EINFANG_VOR d(4) 0..9999 | Capture distance in meters before the stop point
(while approaching)
EINFANG_NACH d(4) 0..9999 | Capture distance in meters after the stop point
(while departing)
STEIG_NAME c(60) ISO Attribute rail/bus platform from the stops, is only
8859-1 | filled in for ONR_TYP_NR =1
Comment: There must also be an entry in REC_ORT for all elements in this table.
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6.24 REC_OM

Description: Assignment of location markers to locations with a code entered for them.
Table: REC_OM
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | ONR_TYP_NR d(2) 3.4 Indicator of the functional type of a location <loca-
tion type>
P0,3 | ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
C1,2 | ORM_KUERZEL c(6) ISO Unique short identifier
8859-1
ORMACODE dab) 1. Coding of location marker, export number if avail-
32765 | 201
ORM_TEXT c(40) ISO Description of a location marker
8859-1
Comment: none
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6.25 REC_ORT

Description: Description of locations. All network points are included in this relation. Later, it
will be described how network points are combined geographically into groups.
A stop and a depot can consist of multiple stop points (e.g. the outward and in-
ward direction of a route). Depots continue to be combined into operational
units. These groupings are represented in the relation by reference points be-
tween the network points that belong together.
The identifier (ORT_REF_ORT_KUERZEL) and the number (ORT_REF_ORT)
must be unique for all stops and depots.
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Table: REC_ORT

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ONR_TYP_NR d(2) 1.7 Indicator of the functional type of a location <loca-
tion type>
P0,3 | ORT_NR d(9) >0 Indicator of the location according to functional
location type
ORT_NAME c(40) ISO Description of a location (network point)
8859-1
ORT_REF_ORT d(9) >0, Unique location number for a reference point for
NULL (geographical) group building
ORT_REF_ORT_TY | d(2) 1..3, Location type for a reference point for (geograph-
P NULL ical) group building
ORT_REF_ORT_LA | d(7) >0; Unique number for a reference location within the
NGNR NULL transport association area
ORT_REF_ORT_KU | c(8) ISO Unique short identifier of a reference location
ERZEL 8859-1
ORT_REF_ORT_NA | c(40) ISO Name of a reference location
ME 8859-1
ZONE_WABE_NR d(4) >0,NU | Describes what zone/honeycomb the reference
LL location belongs to in relation to fares

ORT_POS_LAENGE | d(10) +180, Longitude in WGS 84 format in milliseconds:

NULL | dddmmssnnn (degrees, minutes, seconds with 3
decimal places, no prefix (+) indicates longitude
east, a minus prefix (-) indicates longitude east)

ORT_POS_BREITE d(10) 90, Latitude in WGS 84 format in milliseconds:

NULL | dddmmssnnn (degrees, minutes, seconds with 3
decimal places, no prefix (+) indicates latitude
north, a minus prefix (-) indicates latitude south)

ORT_POS HOEHE d(10) 199999 | Height over normal nil in metres

9999,
NULL
ORT_RICHTUNG d(3) 0..359, | Depot entry/Approach direction for stop point
NULL | o - North, 90 - east, 180 — south, 270 — west
HST_NR_NATIONAL | d(9) >0, National stop number (further number that uniquely
NULL defines the stop, e.g. DIDOK in Switzerland)
HST_NR_INTERNAT | ¢(30) ISO International stop ID (additional number that
IONAL 8859- uniquely defines the stop, e.g in IFOPT / NeTEX,
1, NAPTAN)
NULL
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ORT_DRUCKNAME | c(40) ISO Printed name for location
8859-1
RICHTUNGSWECHS | d(1) 0,1 An entry of 1 on this field describes a compulsory
EL reversal of the sequence of wagons in a train (for
example, at a rail-head station). The description of
the sequence of wagons in the train is made in
the REC_ZVB table.
ORT _KUERZEL c(8) ISO Short identifier of the point, unique for the base
8859-1 | version, location type and division
TZ ZEITZONE c(30) ISO Name of the time zone in which the location is
8859- situated. The program uses the name from the
1, "Names of time zones" model at
NULL http://en.wikipedia.org/wiki/Tz database (also see
http://en.wikipedia.org/wiki/List of tz database ti
me_zones, column TZ, e.g. "Europe/Berlin")
Comment: The attributes ORT_REF_ORT , ORT_REF_ORT _TYP,

6.2.6

ORT_REF_ORT_LANGNR, ORT_REF_ORT_KUERZEL,
ORT_REF_ORT_NAME are only interpreted if ONR_TYP_NR = 1 or 2. All loca-
tions assigned to a reference location must have the same location type as the
reference location.

The attribute ORT_RICHTUNG is included in exports from IVU.plan release 9.2
and successors. Where it is exported from earlier versions, the attribute is given
a null value.

During the export from IVU.plan, the attribute ZONE_WABE_NR can be filled
with either the abbreviation for the fare zone or with the fare code. If the export
is conducted according to customer-specific criteria for "PSI“, then
ZONE_WABE_NR will contain a reference to the table
MENGE_TARIFGEBIET; the name and fare code of the fare zone are then
stored there. If the export is conducted according to customer-specific criteria
for "INIT*, then ZONE_WABE_NR will contain a reference to the table
MENGE_TARIF.

The length of attribute ZONE_WABE_NR can be extended to 6 or 9 digits in the
export.

MENGE_HALTESTELLENBEREICHSNAME

Type of deviation in relation to the base version of the interface: Additional table.

Description:

In order to prevent text truncations in the display of stop names, this relation
makes alternative stop names available.

Table: MENGE_HALTESTELLENBEREICHSNAME
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Key | Attributes of the rela- | Data Value Description
tion range
type
Po.1 BASIS_VERSION d(9) >0 Designation of the general version
PO, ORT_REF _ORT d(9) >0 Unique location number for a reference point for

(geographical) group building

PO,3 ORT_REF _ORT_TY | d(2) 1.2 Location type for a reference point for (geograph-

P ical) group building

IBIS_KURZNAME c(16) ISO Additional optional 16-digit name
8859-1

IBIS_LANGNAME c(24) ISO Additional optional 24-digit name
8859-1

Comment:  The optional additional names can be administered freely in IVU.plan and can be
used for the interior display or as printed names on tickets.

6.2.7 MENGE_HALTESTELLENNAME

Type of deviation in relation to the base version of the interface: Additional table.

Description:  In order to prevent text truncations in the display of stop names, this relation
makes alternative stop names available. This table is only filled if there are indi-
vidual allocations for the stops.

Table: MENGE_HALTESTELLENNAME

Key | Attributes of the rela- | Data Value Description
tion range
type
Po 1 BASIS VERSION d(9) >0 Designation of the general version
Po2 ONR_TYP_NR d(2) 1.7 Indicator of the functional type of a location <loca-
tion type>
Pos ORT_NR d(9) >0 Indicator of the location according to functional

location type

IBIS_KURZNAME c(16) ISO Additional optional 16-digit name
8859-1

IBIS_LANGNAME c(24) ISO Additional optional 24-digit name
8859-1

Comment:  The optional additional names can be administered freely in IVU.plan and can be
used for the interior display or as printed names on tickets.

6.2.8 MENGE_ZUSATZTEXT

Description: Defines additional texts that can be assigned to stop points. This table is an
extension of the VDV model.
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Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
PO,2 | ZUSATZTEXT_NR d(9) >0 Unique number for Id
KUERZEL c(8) ISO Identifier of the additional text
8859-1
ZUSATZTEXT c(2000 | ISO Additional texts; line breaks are displayed as /nt.
) 8859-1
Comment: none.

6.2.9 REC_ZUSATZTEXT_ZU ORT

Description: Defines the assignment of additional texts to stop points. This table is an exten-
sion of the VDV model.

Key | Attributes of the rela- | Data Value Description
tion range
type

PO,1 | BASIS_VERSION d(9) >0 Designation of the general version

P02 | ONR_TYP_NR d(2) 1 Indicator of the functional type of a location <loca-
tion type>

P0O,3 | ORT_NR d(9) >0 Indicator of the location according to functional
location type

P0,4 | ZUSATZTEXT_NR d(9) >0 Number of the additional text

Comment:  additional texts can only be assigned to locations of type 1, i.e. stops..
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6.2.10 FLAECHEN_ZONE

Description: a geographically continuous zone is called a fare zone. The fare zones of table
FLAECHEN_ZONE do not necessary have to be disjointed. The fare zones can
also overlap with one another by all means. Fare zones are depicted in
IVU.plan via the user-defined network point groups. An example of using such
zones is the representation of the municipalities in the federation whose political
assignment is defined via federal states, counties, municipalities and districts.
This modelling is not intended for the representation of fare models.

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | FL_ZONE_TYP_NR | d(1) 1.9 Type of fare zone
C1,2
P0,3 | FL_ZONE_NR d(6) >0 Number of the fare zone
C1,3 | FL_ZONE_KUERZEL | c(8) ISO Abbreviation of the fare zone
8859-1
FL_ZONE_NAME c(40) ISO Long name of the fare zone
8859-1
FL_AMTLICHE_NR c(20) ISO Generally filled with the district code
8859-1
Comment: none
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6.2.11 FL_ZONE_ORT

Description: Assignment of the locations (stop points, operating points and zone boundaries)
to the fare zones. A location can be assigned to several geographic zones.
Key | Attributes of the rela- | Data Value Description
tion range
type

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | FL_ZONE_TYP_NR d(1) 1.9 Type of fare zone

P0,3 | FL_ZONE_NR d(6) >0 Number of the fare zone

P0,4 | ONR_TYP_NR d(2) 1,2,6,7 | Indicator of the functional type of a location <loca-
tion type>
1 :Stop point
2: Depot point
6: Operating point
7: Boundary point

P0,5 | ORT_NR d(6) >0 Indicator of the location according to functional
location type

Comment: A boundary point is allocated to all bordering zones.

6.2.12 MENGE_FLAECHEN_ZONE_TYP

Description: Listing of fare zone types
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FL_ZONE_TYP_NR | d(1) 1.9 Designation of a fare zone's functional type:

1: Jurisdiction

2: Traffic zones

FL_ZONE_TYP_TEX | c(40) ISO Description of the fare zone type

T 8859-1
Comment: none.
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6.3 Operating data

6.3.1 MENGE_UNTERNEHMER

Description: Definition of companies and concessionaires used. This table is an extension of
the VDV model.
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | UNTERNEHMER_N | d(9) >0 Unique number for Id
R
FLAG IST_KONZES | d(1) 0,1 Indicates whether it is a concessionaire
SIONSINHABER
FLAG_IST_AUFTRA | d(1) 0, 1 Indicates whether it is a client
GGEBER
FLAG IST_FREMDU | d(1) 0,1 Identifier if subcontractor
NTERNEHMER
NAME c(40) ISO Name of company
8859-1
KURZNAME c(8) ISO Abbreviation of the company
8859-1
Comment: Added client, concessionaire and subcontractor as new attributes in REC_LID
and REC_FRT.

When exporting from IVU.plan, you have the option of exporting all companies,
regardless of whether or not they are used.
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6.3.2 FAHRZEUG

Description: Description of vehicles
Table: FAHRZEUG
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FZG_NR a(6) >0 Indicator for vehicle <vehicle number>
FZG_TYP_NR d4) 1..9999 | Indicator of vehicle type
POLKENN c(20) ISO Registration number
8859-1
UNTERNEHMEN d(3) >0 Indicator of transport company.
Comment: The attribute UNTERNEHMEN references the table

ZUL_VERKEHRSBETRIEB.
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6.3.3 ZUL_VERKEHRSBETRIEB

Description: Listing of the transport operations affected by the transport events.
Table: ZUL_VERKEHRSBETRIEB
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
Ci1,1
P0,2 | UNTERNEHMEN d(3) >0 Indicator of transport company
C1,2 | ABK_UNTERNEHME | c(6) ISO Short identifier of the transport company
N 8859-1
BETRIEBSGEBIET_ | c(40) ISO Description of the operational area
BEZ 8859-1
Comment: This table always contains exactly one record on exporting from IVU.plan. This
record represents the IVU.plan customer number of the company being export-
ed.

6.3.4 MENGE_BEREICH

Description: Different valid route areas (operational sectors) will occur within a single opera-
tion if the services it provides are run using different means of transport (bus,
suburban rail, underground rail) whether on separate or shared routes.

Table: MENGE_BEREICH
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,2
P0,2 | BEREICH_NR d(3) 0..252 | Indicator of the route area (operational sector)
C1,1 | STR_BEREICH c(6) ISO Short identifier of the route area (operational sec-
8859-1 | tor)
BEREICH_TEXT c(40) ISO Description of the route area (operational sector)
8859-1
Comment: In the concrete application, only one operational sector is assumed at the mo-

ment. If various operational sectors are required, then for each of them, addi-
tional agreements in relation to numerical ranges, etc. will be required
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6.3.5 MENGE_FZG_TYP

Description: Description of vehicle types.
Table: MENGE_FZG_TYP
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | FZG_TYP_NR da) 1..9999 | Indicator of vehicle type
FZG_LAENGE d(3) >0 Total length of the vehicle (in metres)
FZG_TYP_SITZ d(4) >=0 Number of seated places on the vehicle type
FZG_TYP_STEH d(4) >=0 Number of standing places on the vehicle type
FZG_TYP_TEXT c(40) ISO Description of the vehicle type
8859-1
SONDER_PLATZ d(4) >=0 Number of special places (disabled place) on the
vehicle
C1,2 | STR_FZG_TYP c(6) ISO Short identifier of the vehicle type
8859-1
Comment: none

6.3.6 REC_ANR

Description: Listing of vehicle announcement text
Table: REC_ANR
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ANR_NR as) 1..9999 | Number of announcement text
9
ANR_TEXT c(200) | ISO Announcement text
8859-1
Comment: This table is filled out with display numbers and texts (which were set in addi-

tional stop area names). The numbers and texts are maintained in IVU.plan at
stop level. The reference to stop in the export is made via the LID_VERLAUF
table.

Follow-up systems must ensure that these tables can be full. The task of the
recording system is to transfer either all, only a few or no data at all.
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6.3.7 REC_ZNR

Description: Listing of trip destinations displayed by the vehicle.

Table: REC_ZNR

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ZNR_NR dab) 0..9999 | Indicator for the destination display <destination
9 number>. The ZNR_NR 0 is used in order to de-

lete the display

FAHRERKURZTEXT | c(44) ISO Short text for the destination display
8859-1

SEITENTEXT c(160) | I1SO Text of the lateral destination display
8859-1

ZNR_TEXT c(160) | I1SO Text of the lateral destination display
8859-1

ZNR_CODE c(68) ISO Control code for destination text displays
8859-1

HECKANZEIGETEX | c(160) | ISO Text of the rear destination display

T 8859-1
TAKTUNG d(6) 0..1295 | Headway in seconds
99,
NULL
Comment: The fields FAHRERKURZTEXT, SEITENTEXT and HECKANZEIGETEXT are

delivered as text blocks for multiline or for timed displays. Each text block con-
tains all lines to be displayed. The length of the individual rows should be fixed
for each destination text type (driver, side, rear) (this is ensured by length re-
strictions on destination texts in IVU.plan). Each line is concluded with a "\n".

Additional information: Each line of a multiline block must conclude with a \n! The exact
definition should be pre-set for each company and destination display sys-
tem.

6.3.8 MENGE_LEISTUNGSART

Description: Listing of all performance types containing a classification of trips, such as
school trips, auxiliary trips, city trips, etc.. The performance type describes the
type of duty planned. The performance types actually performed by the vehicle
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will be required for correct duty accounting.
This table is an extension of the VDV model.

Table: MENGE_LEISTUNGSART
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | LEISTUNGSART_NR | d(9) >0 Number of the performance type
LEISTUNGSART_TE | c(10) >0 Indicator of the performance type
XT
Comment: This table is filled out with the information behind the term "Trip class" as used
in IVU.plan.
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6.4 Network Data

6.4.1 REC_SEL

Description: Defines directional connections in the network by entering geometrical locations
(stop points, operational points or depot points), which make up the link start
and the link end. In this manner between two stop points there may be two dif-
ferent directional links. The distance for the connection is indicated in metres.

Table: REC_SEL

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 1..252 | Indicator of the route area (operational sector)
P0,3 | ONR_TYP_NR d(2) 1..4,6 Indicator of the functional type of links start points

<location type>

P0,4 | ORT_NR am) >0 Indicator of the link start points grouped by func-
tional location type <location number>

P0,6 | SEL ZIEL a9) >0 Location number of the link end point
P0,5 | SEL_ZIEL_TYP d(2) 1..4,6 | Location type of the link end point
SEL_LAENGE a(6) 0..9999 | Link distance (node-oriented), in metres
99
Comment: No link elements exist with identical start and end marking points. Link ele-

ments are only defined between points that are depot or stop points.

The export is made using the options

T "Revenue trip only"

71 Vehicle workings and revenue trips only

71 Duities, vehicle workings and revenue trips
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6.4.2

Description:

For each pair of successive points in LID_VERLAUF a link element must be de-

fined.

REC_SEL_ZP

Definition of intermediate points (location markers, TST point) on a link.

Table: REC_SEL_ZP

Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 0..252 | Indicator of the route area (operational sector)
P0,3 | ONR_TYP_NR d(2) 1.6 Location type of the link start point
P0,4 | ORT_NR d(9) >0 Location number of the link start point
PO,5 | SEL ZIEL am) >0 Location number of the link end point
P0,6 | SEL_ZIEL_TYP d(2) 1..6 Location type of the link end point
P0,7 | ZP_ONR am) >0 Location number of an intermediate point on the link
(node-oriented)
P0,8 | ZP_TYP d(2) 3..5,7 Location type of an intermediate point on the link (node-
oriented)
SEL_ZP_LAENGE d(6) 0..9999 | Link distance between the start point and the interme-
99, diate point in metres.
NULL . . . :
The value NULL is only permitted for intermediate
points of type 5, route variation intermediate point
ZP_LFD_NR ai4) >0, Sequential number of the intermediate point related to the link
NULL start point
Comment: none
6.43 VERBOTSSTRECKE
Description: Any number of links from RECL_SEL can be defined as prohibited links for
each link defined in REC_SEL. These links are then not allowed to be utilised at
the same time as the current link. The opposite direction should always be de-
fined as a prohibited link on single-track sections in rail transport.(and if neces-
sary, for further links until the next possible encounter). The check to see if the
prohibitions are maintained in timetable and vehicle scheduling ensues in
IVU.plan by executing a checking function. Within the scope of the export, it
cannot be determined if the planning is free of conflicts with respect to the pro-
hibited links.
This table is an extension of the VDV model.
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Table: VERBOTSSTRECKE

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 1..252 | Indicator of the route area (operational sector)

P0,3 | ONR_TYP_NR_STR | d(2) 1..4,6 Indicator of the initial link point's functional type
ECKE <Location type> for the first link

P0,4 | ORT_NR_STRECKE | d(9) >0 Indicator of the initial link point per functional loca-
tion type <Location number> for the first link

P0,6 | SEL_ZIEL STRECK | d(9) >0 Location number of the final link point for the first
E link
P0,5 | SEL ZIEL TYP_STR | d(2) 1..4,6 Location type of the final link point for the first link
ECKE
P0,7 | ONR_TYP_NR_VER | d(2) 1..4,6 Indicator of the initial link point's functional type
BOTSSTRECKE <Location type> for the second link (the prohibi-
tion link for the first link)
P0,8 | ORT_NR_ am) >0 Indicator of the initial link point per functional loca-
VERBOTSSTRECKE tion type <Location number> for the second link
(the prohibition link for the first link)
P0,1 | SEL ZIEL am9) >0 Location number of the final link point for the sec-
0 VERBOTSSTRECKE ond link (the prohibition link for the first link)
P0,9 | SEL ZIEL TYP_ d(2) 1..4,6 Location type of the final link point for the second
VERBOTSSTRECKE link (the prohibition link for the first link)
Comment: none.

6.4.4 MENGE_FGR

Description: Contains the textual description of the runtime groups.
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Table: MENGE_FGR

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FGR_NR d(9) 1. Indicator of a runtime group
999999
999
FGR_TEXT c(40) ISO Description of the runtime group
8859-1
Comment: Algorithm for the unique generation of FGR_NR when exporting from IVU.plan:

Ifdnr_fahrzeitprofil_in_IVU.plan + 18 * (2 * RBL_Liniennummer_in_IVU.plan ) + (Rich-
tung_Nr - 1)

6.4.5 ORT_HZTF

Description: Entry of stop times by runtime group and location.

Table: ORT_HZTF

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FGR_NR d(9) 1. Indicator of a runtime group
999999
999
P0,3 | ONR_TYP_NR d(2) 1..6 Indicator of the functional type of a location <loca-
tion type>
P0,4 | ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
HP_HZT d(6) 0.. Stop time at a location by runtime group
65532
Comment: The stop time describes the duration between the arrival and departure of all

trips in a runtime group at a single stop. Stop times at the first stop of a trip
cannot be considered.

6.4.6 SEL_FZT_FELD

Description: Contains the planned runtime for the defined link sequence. The link runtime
can be dependent on the runtime group and thus multiple runtimes can be valid
for the same link. The different runtimes are uniquely identified via their respec-
tive runtime groups. Runtimes are entered in seconds. A link is defined via con-
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nections between two locations, which must come from ONR_TYP_NR 1, 2 or

6.
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 1.252 Indicator of the route area (operational sector)
P0,3 | FGR_NR d(9) 1..9999 | Indicator of a runtime group
99999
P0,4 | ONR_TYP_NR d(2) 1,2,6 Location type of the link start point
P0,5 | ORT_NR a9) >0 Location number of the link start point
P0,7 | SEL_ZIEL da) >0 Location number of the link end point
P0,6 | SEL ZIEL TYP d(2) 1,2,6 Location type of the link end point
SEL_FZT d(6) 0..65583 | Link runtime for each runtime group (node-
2 oriented), in seconds
Comment: Runtimes are only defined for link elements that are also defined in rec_sel.
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6.4.7 SEL FZT _FELD ZP

Description: Contains the scheduled runtime for the defined link sections from the stop point
to the intermediate points (also: boundary points). The link runtime can be de-
pendent on the time of day and thus multiple runtimes can be valid for the same
link. Runtimes are entered in seconds.

This table is an extension of the VDV model.

Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 1.252 Indicator of the route area (operational sector)
P0,3 | FGR_NR d(9) 1..9999 | Indicator of a runtime group
99999
P0,4 | ONR_TYP_NR d(2) 1,2,6 | Location type of the link start point
P0,5 | ORT_NR am) >0 Location number of the link start point
P0,7 | SEL ZIEL a9) >0 Location number of the link end point
P0,6 | SEL _ZIEL TYP d(2) 1,2, 6 | Location type of the link end point
P0,8 | ZP_ONR d(9) >0 Location number of an intermediate point on the
link (node-oriented)
P09 | ZP_TYP d(2) 3,4,7 | Location type of an intermediate point on the link
SEL_FZT d(6) 0..65583 | Link runtime for each runtime group (node-
2 oriented), from the stop point to the intermediate
point, in seconds

Comment: none

6.4.8 REC_UEB

Description: This table has been removed, in contrast to the VDV model.

6.49 UEB_FTZ

Description: Table has been removed, in contrast to the VDV model.
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6.4.10 MENGE_FAHRTART

Description:

Listing of trip classes.

Table: MENGE_FAHRTART

Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | FAHRTART_NR d(2) 1.4 Indicator of trip class
1: Revenue trip
2: Depot exit trip (pull-out trip)
3: Depot entry trip (pull-in trip)
4: Access trip (dead trip)
C1,2 | STR_FAHRTART c(6) ISO Short identifier of trip class (L,E,A,B)
8859-1
Comment: This relates to trip types, and not to what are called trip classes in IVU.plan.
Only trips of type "revenue trips" are assigned to a performance type (IVU.plan
trip class).
When exporting from IVU.plan, the vehicle movements between two revenue
trips, e.g. at a layover location, are exported as trips as well. These trips are
exported with FAHRTART_NR = 4.
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6.5 Route Data

6.5.1 LID_VERLAUF

Description: Describes the route course, in which the stops/points visited are listed in se-
quential order. In the route course, stops/stop points (depots / depot points) can
be visited more than once. It remains impossible for the overall runtime of a
route course to be Null.
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Table: LID_VERLAUF

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P04 | LI_LLFD_NR d(3) >0 Sequential number of the point in the route course
P0,2 | LI_NR d(6) 1. Indicator of the transport supply as a route or
999999 directional pair
P0,3 | STR_LI_VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
ONR_TYP_NR d(2) 1,2, 6 | Indicator of the functional type of a location <loca-
tion type>
ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
ZNR_NR aes) 0.. Indicator for the destination display; 0 for "No
99999 action
(0)
ANR_NR d(s) 1. Indicator of display
99999,
NULL
EINFANGBEREICH d(3) 0..256 | Area in metres, within which the stop/stop point is
(0) recognised by the on-board computer
LI_KNOTEN Boolea | 0..1 (1) | O: Not a time-relevant location
n 1: Time-relevant location
As Revenue Boolea | 0..1 (1) | Indicates whether the trip in question is a normal
n trip (with passengers) or a an operational trip (e.g.
depot exit).

EINSTEIGEVERBOT | Boolea | 0..1 (0) | 0: Boarding permitted

n 1: Boarding prohibited

AUSSTEIGEVERBO | Boolea | 0..1 (0) | O: Alighting permitted

T : 1: Alighting prohibited

INNERORTSVERBOT Boolea | 0..1 (0) | Transport of passengers in built-up area prohibit-

n ed
BEDARFSHALT Boolea | 0..1 (0) | Atrip's bookable stop
n

(stop on request)

ZONE_WABE_NR ai4) >0,NU | Travel path-dependent fare zone assignment
LL

KURZSTRECKE ai2) >0, Short link counter (number of stops in short links
NULL from here)
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Comment:

For each two successive location points in LID_VERLAUF a link element and
the runtimes used must also be defined.

Location points in LID_VERLAUF can only be stop points, operating points and
depot points. The table is filled by IVU.plan, except for LI_KNOTEN.

The travel path of revenue trips runs exclusively over stop points, while non-
revenue trips run exclusively over operating points and depot points. In this
case, operating points can only exist as start points for pull-out travel paths or
end points for pull-in travel paths.

By filling in the attribute ZNR_NR the destination signage of the vehicle can be
modified depending on its travel path for each stop point.

The attribute ZONE_WABE_NR should only be filled out if a travel path-related
assignment of the fare zones has been made in IVU.plan.

The length of attribute ZONE_WABE_NR can be extended to 6 or 9 digits in the
export.

The attribute EINFANGBEREICH corresponds with the attributes
EINFANG_VOR and EINFANG_NACH in the REC_HP table in the following
manner: If the values for EINFANG_VOR and EINFANG_NACH are the same
at a stop, then this value is also written to the attribute EINFANGBEREICH for
the records in LID_VERLAUF in which that stop appears. If the values are dif-
ferent, then the attribute EINFANGBEREICH in LID_VERLAUF is given the val-
ue 0.

During the export from IVU.plan, the attribute ZONE_WABE_NR can be filled
with either the abbreviation for the fare zone or with the fare code.

The length of attribute ZONE_WABE_NR can be extended to 6 or 9 digits in the
export.

The attribute PRODUKTIV can only define (one or more) segments (edges de-
fined by 2 data sets in the table) with PRODUKTIV=0 at the start and at the end
of the travel path. There can only be a continuous range with PRODUKTIV=1.
Travel paths can only consist of sections with PRODUKTIV=1 or
PRODUKTIV=0. Both the productive and unproductive segments with times
must be taken into account in the handover of scheduled time guidelines.

For a pass-through, boarding prohibition and alighting prohibition should be set
to 1 (true).
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6.5.2 REC_LIVAR_HZT

Description: Describes the wait times that take place in the route course. In the route
course, stops/stop points (depots / depot points) can be visited more than once.
This table serves as a supplement to the location-related times. It is filled for all
cases in which representation is not possible with the standard tables (multiple
arrival and differing times, etc.). The standard tables do not contain any infor-
mation in such cases.

Table: REC_LIVAR_HZT

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,5 | LI_LFD_NR d(3) >0 Sequential number of the point in the route course
P0,2 | LI_NR d(6) 1. Indicator of the transport supply as a route or
999999 directional pair
P0,3 | STR_LI_VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
ONR_TYP_NR d(2) 1,2, 6 | Indicator of the functional type of a location <loca-
tion type>
ORT_NR d) >0 Indicator of the locations grouped by functional
location type <location number>
P0,4 | FGR_NR d(9) 1..9999 | Indicator of a runtime group
99999
LIVAR_HZT_ZEIT d(6) 0.. Route-pattern-related wait time
999999
Comment: All trips that operate on a single route pattern receive their times for the clean

link components from SEL_FZT_FELD.
Various times can therefore exist at locations on a single route pattern/runtime
group:

The values described in this table should be interpreted as from the direction of
the trip start; in other words, a data record corresponds to exactly one location.

6.5.3 REC_LID

Description: Assignment definition of the route to the operational sector.
The route number is unique for each network. The route variation number must
be unique for a route and must be assigned to a route course.

IVU Traffic Technologies AG

58





TRAFFIC

Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES
AG

Relations in the Data Model —

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | LI_NR d(6) 1..9999 | Indicator of the transport supply as a route or
C1.2 99 directional pair
P0,3 | STR_LI_VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
C1,3 | ROUTEN_NR a6) 1..9999 | A unique identifier of a route course of a route for
99 the on-board computer of a vehicle
LI_RI_NR d(3) 1.2 Designation of route direction
BEREICH_NR d(3) 0..252 | Indicator of the route area (operational sector)
LI KUERZEL c(6) ISO_8 | Short identifier of the route

859-1 This designation is used wherever the route is
displayed to system users.

LIDNAME c(40) ISO Description of route
8859-1
ROUTEN_ART d(2) 1.4 1: Normal profile (revenue trip)

2: Depot entry trip (pull-in trip)
3: Depot exit trip (pull-out trip)
4: Access trip (operating point trip, dead trip)

LINIEN_CODE d(2) >0, Indicator of a mask number for display on the
NULL vehicle
KONZESSIONSINHA | d(9) >0, UNTERNEHMER_NR of the route's concession-
BER NR NULL aire
AUFTRAGGEBER_N | d(9) >0, UNTERNEHMER_NR of the route's client
R NULL
FREMDUNTERNEH | d(9) >0, UNTERNEHMER_NR of the route's subcontractor
MER_NR NULL
Comment: As trips to and from the depot and repositioning trips are all modelled as trips,

route variations must be modelled for them in REC_LID and LID_VERLAUF.
the ROUTEN_NR corresponds to STR_LI_VAR from the point of view of
IVU.plan.

The attributes FREMDUNTERNEHMER_NR, AUFTRAGGEBER_NR and
FREMDUNTERNEHMER_NR refer to table MENGE_UNTERNEHMER and
consequently determine the route's client, concessionaire and subcontractor.
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6.5.4 MENGE LINIENGRUPPE

Description: Definition of the existing route groups

Table: MENGE_LINIENGRUPPE
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 0..252 | Indicator of the route area (operational sector)
P0,3 | LI GRUPPE_KUERZ | c(6) ISO_8 | Short identifier of the route group
EL 859-1 This designation is used wherever the route group
is displayed to system users.
LI_GRUPPE_NAME | c(40) ISO Description of the route group
8859-1
Comment:

6.5.5 LINIE_ZU LINIENGRUPPE

Description: Assignment of the routes to the existing route groups
Table: LINIE_ZU_LINIENGRUPPE

Key | Attributes of the rela- | Data Value Description

tion range

type

PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BEREICH_NR d(3) 0..252 | Indicator of the route area (operational sector)
P0,3 | LI GRUPPE_KUERZ | c(6) ISO_8 | Short identifier of the route group

EL 859-1 This designation is used wherever the route group

is displayed to system users.
P04 | LI_NR d(6) 1..9999 | Assigned routes (from REC_LID)
99

Comment: Routes can be assigned to multiple route groups.
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6.6 Timetable Data

6.6.1 REC_FRT

Description: A vehicle working contains all trips to be run by a vehicle one after another in a
temporal sequence. It is coherent in terms of geography and begins and ends
at a depot.

In addition, each trip is assigned to a performance type, (such as a school trip,
auxiliary trip, etc.).

Each trip between points not assigned to the same stop (in other words, that
have REC_ORT.ORT_REF_ORT_* the same for both points) must be defined
as a tripin REC_FRT.

IVU Traffic Technologies AG

61





TRAFFIC

Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES
AG

Relations in the Data Model —

Table: REC_FRT
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | FRT_FID d(10) >0 Indicator for trip
C1,4 | FRT_START d(6) 0.. Departure time of trip from 0:00Uhr in seconds
129600
LI_NR d(6) 1. Indicator of the transport supply as a route or
999999 directional pair
C1,2 | TAGESART_NR a(6) 1..999 Indicator of day type
LI_KU_NR d(6) 1..999 | Course number of a single-route board piece
FAHRTART_NR d(2) 1.4 Indicator of trip class
FGR_NR d(9) 1. Indicator of a runtime group
999999
999
STR_LI_VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
C1,3 | UM_UID d(8) >0, Indicator of a vehicle working
NULL
LEISTUNGSART_NR | d(9) >0, Performance type of trip
NULL
FRT_EXT_NR d(9) >0, External — a trip number definable by the user
NULL
ZNR_NR d(5) >0, Additional trip destination number for controlling
NULL route-dependent signage
KONZESSIONSINHA | d(9) >0, UNTERNEHMER_NR of the trip's concessionaire
BER _NR NULL
AUFTRAGGEBER_N | d(9) >0, UNTERNEHMER_NR of the trip's client
R NULL
FREMDUNTERNEH | d(9) >0, UNTERNEHMER_NR of the trip's subcontractor
MER_NR NULL
FZG_TYP_NR d(4) 1..9999 | Indicator of vehicle type
, NULL
BEMERKUNG c(1000 | ISO Textual comment on the trip
) 8859-1
Comment: The rules for assigning the FRT_EXT_NR are described in the chapter
"Agreements".
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6.6.2

Description:

The attributes KONZESSIONSINHABER NR, AUFTRAGGEBER _NR and
FREMDUNTERNEHMER_NR refer to table MENGE_UNTERNEHMER and
consequently determine the trip's client, concessionaire and subcontractor.

When exporting from IVU.plan, you can set in the export program if the plan-
ning vehicle type of the trip or if that of the vehicle working should be displayed.
This selection option only exists if the export is conducted without vehicle work-
ings. When exporting with vehicle workings, the vehicle type of the trip in
REC_FRT and the vehicle type of the vehicle working in REC_UMLAUF are al-
ways exported.

When exporting from IVU.plan, you have the option of configuring the export
behaviour of successive non-revenue trips. Successive non-revenue trips can
be combined together, which then causes the layover time to be exported as
wait time within the trip. Alternatively, each non-revenue trip can be exported as
an individual trip.

REC_FRT_HZT

Trip-dependent wait times that do not need to be create via a runtime group.

This table is always provided, as otherwise the number of runtime groups would

grow exponentially!

Table: REC_FRT_HZT

Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FRT_FID d(10) >0 Indicator for trip
P0,3 | ONR_TYP_NR d(2) 1..4,6 Indicator of the functional type of a location <loca-
tion type>
P0,4 | ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
P05 | LI LFD NR d(3) >0 Sequential number of the point in the route course
REC_FRT_HZT d(6) 0..9999 | Trip-dependent wait time at a location
99
Comment: none
6.6.3 REC FRT FZT
Description: Trip-dependent runtimes that do not need to be create via a runtime group.
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This table is returned, as otherwise the number of runtime groups would grow
very quickly, but it is an extension on the VDV model.

Table: REC_FRT_FZT
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | FRT_FID d(10) >0 Indicator for trip
P0,3 | ONR_TYP_NR d(2) 1..4,6 Indicator of the functional type of a location <loca-
tion type>
P0,4 | ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
P05 | LI LFD NR d(3) >0 Sequential number of the point in the route course
REC FRT _FZT d(6) 0..9999 | Trip-dependent runtime at a location
99
Comment: The export program offers an option to recalculate the trip-dependent runtimes
in the runtime profile. If this option is used, then this table is not populated.
The runtime entered here replaces the time on the link element as from
ORT_NR.
6.6.4 REC FRT BEDIENUNG
Description: Trip-dependent services for individual stops, deviating from the planned stop.
Allows the definition of pass-through stops, request stops, and boarding and
alighting prohibitions for the individual stops of a trip. This table is an extension
of the VDV model.
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Table: REC_FRT_BEDIENUNG

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | FRT _FID d(10) >0 Indicator for trip
ONR_TYP_NR d(2) 1 Indicator of the functional type of a location <loca-
tion type>
ORT_NR d(9) >0 Indicator of the locations grouped by functional
location type <location number>
P05 | LI LFD NR d(3) >0 Sequential number of the point in the route course
P0,3 | LI_NR d(6) 1. Indicator of the transport supply as a route or
999999 directional pair
P0,4 | STR LI VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
HALTE_ TYP d(1) NULL, | 1 =request stop, 2 = pass-through
1,2
EINSTEIGEVERBOT | d(1) 0..1 0: Boarding permitted
1: Boarding prohibited
AUSSTEIGEVERBO | d(1) 0..1 0: Alighting permitted
T 1: Alighting prohibited
Comment: none

6.6.5 REC_FRT_DURCHBINDUNG

Description: A predefined linkage describes the linkage of two trips in a fashion that makes
them appear as one (from the passenger's point of view). One example of such
a case is a vehicle that changes routes while the passengers can remain in the
vehicle and resume their travel. The two trips of a predefined linkage may not
be linked in any other way by their vehicle working but must follow directly one
after the other.
This table is an extension of the VDV model.
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Table: REC_FRT_DURCHBINDUNG
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | FRT _FID 1 d(10) >0 Identifier of the first trip in a predefined linkage
P0,3 | FRT_FID 2 d(10) >0 Identifier of the second trip in a predefined linkage
Comment: Predefined linkages can only be made for trips that

* Run on the same traffic day

* Run together at least once during one traffic day. Predefined linkages do
not have a validity of their own, i.e. a predefined linkage is valid on each
day that both trips are running.

» Do not overlap temporally

6.6.6 REC ZVB STRECKE

Description: Defines the link sequences on which several trips travel together in a train for-
mation. This table is an extension of the VDV model.

Table: REC_ZVB_STRECKE

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ZVB_STRECKE_NR | d(9) >0 Indicator of the train formation link

ONR_TYP_NR_ANF | d(2) 1..2,6 Indicator of the functional type of a location <loca-
tion type> for the start location of the link se-
quence

ORT_NR_ANF d(9) >0 Indicator for the location by location type <location
number> for the start location of the link sequence

ONR_TYP_NR_END | d(2) 1..2,6 Indicator of the functional type of a location <loca-

E tion type> for the end location of the link se-
quence
ORT_NR_ENDE d(9) >0 Indicator for the location by location type <location
number> for the end location of the link sequence
Comment: Such a train formation link can extend over several entries in the REC_SEL
relation.
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Train formation links end at the end of a trip at the latest, or where a change is
made to the number of auxiliaries in the train formation (by adding/removing an
auxiliary or reconfiguring), or if a change of direction takes place, so that the or-
der of the trips in the train formation is reversed.

6.6.7 REC ZVB

Description: Combination of the trips that run together along a train formation link at the
same time into a train formation. This table is an extension of the VDV model.
Table: REC_ZVB
Key Attributes of the rela- | Data Value Description
tion type range
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR da(6) 1..999 | Indicator of day type
P0,3 | ZVB_NR d(9) >0 Number of the train formation
P0,4 | ZVB_STRECKE_NR | d(9) >0 Indicator of the train formation link
P0,5 | FRT_FID d(10) >0 Indicator for trip
POSITION d(2) 1..99 Position of trip in the train formation
Comment: WS ZIVB_NR is populated with the external train formation number from
.plan.

The visit of a location with the property RICHTUNGSWECHSEL (see the
REC_ORT table) leads to a new train formation being created, possibly with the
same number, but with the opposite orientation of the individual vehicles
(POSITION attribute). The train formation of a train that visits a change of direc-
tion is always broken, i.e. despite the fact that the trips run on from this point, a
train formation ends and another one with another wagon sequence (usually
precisely the opposite order) begins. New train formation records beginning at
this spot can, but do not have to, have the same number. This question is de-
cided when defining trains, and is exported to this table accordingly.

6.6.8 MENGE_FN_TEXTE

Description: Defines the existing footnotes for trips. This table is an extension of the VDV
model.
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Key Attributes of the rela- | Data Value | Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FN_NR d(9) >0 Unique number for Id
KUERZEL c(8) ISO The footnote's identifier
8859-1
FN_TEXT c(2000) | ISO Footnotes, line breaks are displayed as /n.
8859-1
Comment: When exporting, only one output product is exported; this should be selected on

the interface If none is selected, no footnotes are exported.

6.6.9 REC_FN_ZU _FAHRT

Description: Defines the assignment of additional texts to trips. This table is an extension of
the VDV model.
Key | Attributes of the rela- | Data Value Description
tion range
type

PO,1 BASIS VERSION d(9) >0 Designation of the general version

P0,2 | TAGESART_NR d(6) 1..999 | Indicator of day type

P0,3 | FRT _FID d(10) >0 Indicator for trip

P0,4 | FN_NR d(9) >0 The footnote's number
Comment: Footnotes are output exclusively for trips, not for trip sections Section-relevant

footnotes are left out when exporting from IVU.plan.
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6.7 Track Plans and Storage

Track plans represent a precise version of the network model. Network points can be combined
into groups that represent depots or parking facilities. To each group belongs a set of tracks.
Each track has a designation and consists of a set of track sections. The track sections are oc-
cupied at particular times by trips. Which trip occupies which track section at which time is pre-
cisely represented in the model.

In this way, both depots with their tracks and their usage by individual trips can be described in
detail. In addition, the parking of vehicles within and outside depots can be represented.

6.7.1 REC _Bahnhof

Description: A station is a set of network points that are all displayed in the same track plan.
The term "Station" is a synonym for these types of network points, especially
parking facilities in depots.

Table: REC Bahnhof
Key | Attributes of the rela- | Data Value Description

tion range

type

PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BAHNHOF _NR d(9) >0 Indicator of the station

BAHNHOF_NAME c(40) ISO Name of the station

8859-1

Comment: none.

6.7.2 REC_GLEIS

Description: A track describes a travel path for a vehicle and is always assigned uniquely to
a station. A track can represent either a platform facility or a parking facility.

Table: REC _GLEIS
Key Attributes of the rela- | Data Value Description

tion range

type

PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BAHNHOF_NR d(9) >0 Indicator of the station that the track belongs to
P0,3 | GLEIS_NR d(9) >0 Indicator of the track

GLEIS NAME c(20) ISO Name of the track; e.g. "Platform 8" or "Parking

8859-1 | track A"

Comment: none.
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6.7.3 REC_GLEISABSCHNITT

Description:

Sub-division of tracks into track sections. The occupancy of tracks always oc-
curs via track segments. A track section always belongs to exactly one track.

Table: REC_GLEISABSCHNITT
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BAHNHOF _NR d(9) >0 Indicator of the station that the track belongs to
P0,3 | GLEIS_NR d(9) >0 Indicator of the track
P0,4 | GLEISABSCHNITT_ | d(9) >0 Indicator of the track section
NR
GLEISABSCHNITT_ | c(8) ISO Name of the track section
NAME 8859-1
GLEISABSCHNITT_ | d(6) 0..9999 | Length of the track section in metres
LAENGE 99
Comment:  none.

6.7.4 REC_BAHNHOF_ORT_GLEISABSCHNITT

Description:

Defines the relationship between locations and track sections. Stations are
composed of a set of locations and contain a set of tracks. Which location is
situated on which track is defined here as well.

Example: A Station X has 2 stop points (A and B, one for each direction). In ad-
dition the station has 3 tracks: Track 1 for one direction, i.e. via network point A,
and two for the second direction, i.e. network point B. This results in 3 entries
appearing in this table:

Station X Track 1 Location A
Station X Track 2 Location B
Station X Track 3 Location B

There is also the possibility of assigning more than one network point to a sin-
gle track, e.g. if on a long track, some trains stop towards the front and some
towards the rear.
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Table: REC_ BAHNHOF_ORT_GLEISABSCHNITT
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BAHNHOF_NR d(9) >0 Indicator of the station
P0,3 | GLEIS_NR d(9) >0 Indicator of the track
P0,4 | GLEISABSCHNITT_ | d(9) >0 Indicator of the track section
NR
P0,5 | ONR_TYP_NR d(2) 1,2,6 Indicator of the functional type of a location <loca-
tion type>
P0,6 | ORT_NR d(9) >0 Indicator of the location according to functional
location type

Comment: none.

6.7.5 REC_GLEISBELEGUNG

Description: Defines the usage and occupancy of track sections by trips. Track occupancies
can also be shared between two trips (in layover time) and even between two
vehicle workings. This occupancy is defined via the track section, time and du-
ration of the occupancy and its arriving and departing trips.
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Table: REC_GLEISBELEGUNG

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | BAHNHOF _NR d(9) >0 Indicator of the station
P0,3 | GLEIS NR d(9) >0 Indicator of the track
P0,4 | GLEISABSCHNITT_ | d(9) >0 Indicator of the track section
NR
P0,5 | GLEISBELEGUNG | d(9) >0 Indicator of a track occupancy
NR
ZUF_FRT_FID d(10) >0, Indicator for the arriving trip for occupancy / stor-
NULL age
ZUF_FRT_POSITIO | d(2) 1..99, Position of arriving trip in the train formation
N NULL
ABF_FRT_FID d(10) >0, Indicator of the departing trips from the occupancy

NULL / storage
ABF_FRT_POSITIO | d(2) 1..99, Position of departing trip in the train formation

N NULL
FZG_TYP_NR d4) 1..9999 | Indicator of the vehicle type for the storage / oc-
cupancy
POSITION a6) 0..9999 | Position of storage in meters as from the start of
99 the track
FZG_LAENGE d(3) >0 Total distance of the parked / occupying vehicle
(in metres)
BEGIN_BELEGUNG | d(6) 0.. Start of the track occupancy starting at 0:00, in
129600 seconds
ENDE_BELEGUNG | d(6) 0.. End of the track occupancy from 0:00 hrs, in sec-
129600 | °N9S
Comment: If dealing with a trip passing through the station, then the arriving and departing

trips are identical.

The day type on which the parking action takes place is obtained from the day
type of the approaching and departing trip. These day types do not have to be the
same; if they are different, then you are dealing with a parking action that spans
over various operating days.

If ZUF_FRT_FID or ABF_FRT_FID contains the value NULL, then you are deal-
ing with an open ended parking action (at either one end or the other). In this
case, the values ZUF_FRT _POSITION and ABF_FRT_POSITION, which are de-
pendent on the values above, will also contain the value NULL. In all other cases,
the values always contain a concrete value that is not equal to NULL for the posi-
tion. The position is given the value 1 for trips that are not in a train formation.
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6.8 Connection Data

6.8.1 EINZELANSCHLUSS

Description: These connection definitions are taken into the data provider programme
for your AVL via the interface and then used for transfer connection man-
agement in AVL. The attributes ZUB_ONR_TYP_NR,
ZUB_ONR_TYP_NR, VON_ORT_REF_ORT, ABB_ONR_TYP_NR,
ABB _ORT_NR, NACH_ORT_REF _ORT are an extension of VDV Docu-
ment 452 and come from the VDV recommendation "Additional En-
hancements, Fall 2008“ from 11th November 2008.
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Table: EINZELANSCHLUSS

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | EINAN_NR d(5) 1. Unique number for a connection definition
32764
ANSCHLUSS_NAME | c(40) ISO User-defined text for the name of the transfer
8859-1 | connection
ANSCHLUSS_GRUP | c¢(6) ISO Open grouping of connections according to priori-
PE 8859-1 | ty.
LEITSTELLENKENN | d(3) 0..255 | The number of the traffic control centre with which
UNG the connection information according to VDV pa-

per 453 must be exchanged. If the drop-off is the
competence of a third party control centre, then
the attribute is populated with a value > 0. Using
this value it is controlled what combination of at-
tributes need to be read:

The following attributes are returned if the control
centre ID = 0:

« ZUB_LI_NR

« ZUB_LI_RI_NR

+ ZUB_ORT_REF_ORT,

The following attributes are returned if the control
centre ID > 0:

* LinienID

* RichtungsID

+ ASBID

. Attributes that are not returned are populated
with either 0 or "", as appropriate.

ZUB_LI_NR d(6) 1. Route number of the drop-off (PT DM 4.1: LI_NR
999999 Indicator of the service as a route or directional
header)
ZUB_LI_RI_NR d(3) 1..2 (0) | Direction of the drop-off route (PT DM 4.1:
LI_RI_NR Indicator for route direction)
ZUB_ORT_REF_OR | d(9) >0 Stop at which passengers exit from the drop-off
T vehicle for the connection
ZUB _ONR_TYP_NR | d(2) >0, Location type of the location at which passengers
NULL exit from the drop-off vehicle for the connection
ZUB _ORT_NR d(9) >0, Location at which the passengers board the drop-
NULL off vehicle for the connection
VON_ORT_REF_OR | d(9) >0, Stop from which the drop-off vehicle arrives at the
T NULL drop-off stop
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LINIENID c(6) ISO Indicator for the drop-off route; Must be filled out

8859-1 | instead of ZUB_LI_NR if the drop-off is the re-
sponsibility of a third party.

RICHTUNGSID c(6) Direction of the drop-off route; Must be filled out
instead of ZUB_LI_RI_NR if the drop-off is the
responsibility of a third party.

ASBID c(10) Connection area Id. Must be compared with the
interface partner and is only filled out if dealing
with a connection to a third-party control centre.

Number of a systematic transfer connection

ABB_LI_NR d(6) 1. Route number of the pick-up (PT DM 4.1:
99999 UMS_Z_NR indicator for the route transferred to)

ABB_LI_RI_NR d(3) 1..2 (0) | The direction fixes the trip destination of routes
(PT DM 4.1: UMS_Z Rl indicator of route direc-
tion of the destination route)

ABB_ORT_REF_OR | d(9) >0 Stop at which the passengers in the pick-up vehi-
T cle for the connection board (PT DM 4.1:
UMS_Z_ORT location number of the point from
which the trip continues after transferring)

ABB ONR_TYP_NR | d(2) >0, Location type of the location at which the passen-

NULL gers exit from the pick-up vehicle for the connec-
tion

ABB ORT_NR d(9) >0, Location at which passengers exit from the pick-
NULL up vehicle for the connection

NACH_ORT_REF_O | d(9) >0, Stop through which the pick-up vehicle continues

RT NULL on

Comment: The attribute ANSCHLUSS_GRUPPE is not allocated anything during the ex-

port from IVU.plan and therefore remains empty.

The attributes LEITSTELLENKENNUNG and ASBID are provided by IVU.plan
starting with Release 11.0 and are exported as empty fields when exporting
from previous versions.

6.8.2 REC_UMS

Description: Predefined connection can be restricted to a particular day type and to particu-
lar times of day. Thus a single connection definition can have various validities
assigned to it. Predefined connection can have different transfer and delay
times assigned to them depending on time of day. (Description of possible
connections or systematic transfer connections)

IVU Traffic Technologies AG

75





TRAFFIC

Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES
AG

Relations in the Data Model —

Table: REC_UMS

Key Attributes of the rela- | Data Value ran- | Description

tion ge
type

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | EINAN_NR d(5) 1..32764 Unique number for a connection definition

P0,3 | TAGESART_NR a(6) 1..999 Indicator of day type

P0,4 | UMS_BEGINN d(6) 0..129599 Time in seconds as from midnight, as from
which the connection definition is valid within
the day type.

P0,5 | UMS_ENDE d(6) 0..129599 Time in seconds as from midnight, until from
which the connection definition is valid within
the day type.

UMS_MIN d(5) 0..65532 Minimum transfer time for a transfer connec-

tion. Time in seconds available to a passen-
ger in order to get from the stop point of the
drop-off course to the stop point of the pick-up
course.

UMS_MAX d(5) 0..65532 Maximum transfer time for a transfer connec-
tion = UMS_MIN + maximum wait time for the
pick-up vehicle

(Only one transfer time is used in IVU.plan)

MAX_VERZ_MAN d(5) 0..65532 Maximum timetable deviation in seconds that
may be caused by the pick-up as a result of a
transfer connection.

MAX_VERZ_AUTO d(5) 0..65532, The latitude allowed by the system in seconds
NULL in relation to timetable deviations by the pick-
up course. If this value is exceeded, the fur-
ther waiting for this transfer connection will
require a confirmation from dispatchers

Comment: when exporting from IVU.plan, the attribute UMS_MAX is calculated as the sum
of UMS_MIN and the maximum, expected wait time for a passenger.
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6.8.3 REC_ANSCHLUSSAUSNAHME

Description: Individual connections can be defined outside of the connection definition as
supplements in IVU.plan, just as connections within a definition can be exclud-
ed. Furthermore, a connection can possess a modified delay time with respect
to the connection definition. This supplementary information is shown in the fol-
lowing table. This table is an extension of the VDV model.
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Table: REC_ANSCHLUSSAUSNAHME
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | EINAN_NR d(5) 1.. Unique number for a connection definition
32764
P0,3 | TAGESART_NR a(6) 1..999 | Indicator of day type
P0,4 | UMS _BEGINN d(6) 0..1295 | Time in seconds as from midnight, as from which
99 the connection definition is valid within the day
type.
P0,5 | UMS_ENDE d(6) 0..1295 | Time in seconds as from midnight, until from
99 which the connection definition is valid within the
day type.
P0,6 | ZUB FRT FID d(10) >0 Indicator for the trip drop-off
ZUB ORT _REF OR | d(9) >0 Stop at which passengers exit from the drop-off
T vehicle for the connection
ZUB_FRT_ANKUNF | d(6) 0.. Arrival time of the pick-up trip, in seconds after
T 129600 | 000
P0,7 | ABB_FRT_FID d(10) >0 Indicator of the trip pick-up
ABB ORT _REF OR | d(9) >0 Stop at which the passengers in the pick-up vehi-
T cle for the connection board (PT DM 4.1:
UMS_Z_ORT location number of the point from
which the trip continues after transferring)
ABB FRT_ABFAHR | d(6) 0.. Departure time of the pick-up trip, in seconds after
T 129600 | 000
MAX VERZ MAN d(5) 0..6553 | Maximum timetable deviation in seconds that may
2 be caused by the pick-up as a result of a transfer
connection. This can be changed with respect to
the connection definition, and can thus present an
exception for this specific connection.
Status d(1) 0,1,2 0: excluded
1: is additionally included, the delay time can also
be modified with respect to the connection defini-
tion
2: the connection is within the connection defini-
tion, but has a modified delay time.
Comment: none
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6.8.4 REC_FAHRTENANSCHLUSS

Description: Describes the specific connections calculated based on the connection guide-
lines along with their respective drop-off/pick-up trip, location and time. In con-
trast to the display in the connection guidelines, connections can be added or
removed if the delivery planning system offers additional options for defining
connections beyond the connection guidelines described here. An example of
this is the usage of connections that apply to all day types in general (the pick-
up/drop-off vehicles belong to different day types). Entering data in this table is
optional and implies an extension to the previously described tables for the
connection guidelines. This table is an extension of the VDV model.
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Table: REC_FAHRTENANSCHLUSS

Key | Attributes of the rela- | Data Value Description

tion range
type

PO,1 BASIS VERSION d(9) >0 Designation of the general version

P0,2 | ZUB _FRT FID d(10) >0 Indicator for the trip drop-off

P0,3 | ZUB_ORT_REF_OR | d(9) >0 Stop at which passengers exit from the drop-off
T vehicle for the connection

P0,4 | ZUB_FRT_ANKUNF | d(6) 0.. Arrival time of the pick-up trip, in seconds after
T 120600 | 900

P0,5 | ABB_FRT_FID d(10) >0 Indicator of the trip pick-up

P0,6 | ABB_ORT_REF_OR | d(9) >0 Stop at which the passengers in the pick-up vehi-
T cle for the connection board (PT DM 4.1:

UMS_Z_ORT location number of the point from
which the trip continues after transferring)

P0,7 | ABB_FRT_ABFAHR | d(6) 0.. Departure time of the pick-up trip, in seconds after
T 129600 | 700
TAGESVERSATZ d(1) -2...+2 | Indicates how large the offset is, in calendar days,

between the day type of the drop-off vehicle and
the day type of the pick-up vehicle. If the offset
entered here matches the sequence of the two
day types in the calendar, then the connection is
valid. If the offset does not match the calendar,
then this connection does not take place on these
specific days.

The value 0 indicates that the drop-off vehicle and
the pick-up vehicle operate on the same day type.

EINAN_NR d(5) 1. For informational purposes only: Number of the
30764 connection definition on which the connection is
* | based (optional). This field remains empty for

NULL , , . .
connections outside of the connection definition
(see table REC_ANSCHLUSSAUSNAHME), i.e.
the value is NULL.
Comment: The EINAN_NR attribute references the EINZELANSCHLUSS table

Times always refer to the day type of the corresponding trip (drop-off or pick-

up).
Example 1:  Drop-off vehicle on day type Monday arrives at 25:00.
Pick-up vehicle departs on day type Tuesday at 01:30.
The following information is exported:
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ZUB_FRT_ANKUNFT  at 25:00 (90,000 sec)
ABB_FRT_ABFAHRT at 01:30 (5,400 sec)
TAGESVERSATZ 1

TRAFFIC
Data export interface IVU.plan to AVL / DMS pla n I v U TECHNOLOGIES

Example 2:  Drop-off vehicle on day type Tuesday arrives at 01:00.
Pick-up vehicle departs on day type Monday at 25:30.

The following information is exported:
ZUB_FRT_ANKUNFT  at 01:00 (3,600 sec)
ABB _FRT_ABFAHRT at 25:30 (91,800 sec)
TAGESVERSATZ -1

In both examples the connection is only valid on calendar days on which the
day type Tuesday follows the day type Monday in the calendar.

6.9 Vehicle Working Data

6.9.1 REC_UMLAUF

Description: Description of the vehicle working. Each vehicle working must begin with a de-
pot exit and end with a depot entry.
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Table: REC_UMLAUF

Key Attributes of the rela- | Data Value Description
tion type range
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR d(6) 1..999 | Indicator of day type
P0,3 | UM_UID d(8) >0 Internal uniqgue number for vehicle working
ANF_ORT am) >0 Location number of the start location of a vehicle
working.
ANF_ONR_TYP d(2) 1,2,6 Location type of the start location for a vehicle
working. (Type: Depot)
END_ORT am) >0 Location number of a vehicle working's end loca-
tion.
END_ONR_TYP d(2) 1,2,6 Location type of the end location of a vehicle
working. (Type: Depot)
FZG_TYP_NR d4) 1..9999 | Indicator of vehicle type
, NULL
UM_UID_EXTERN ¢(30) ISO External designation of vehicle working
8859-1
BHOF_ORT_NR d(9) >0 Location number of the vehicle working's home
depot
FREMDUNTERNEH | d(9) >0, UNTERNEHMER_NR of the trip's subcontractor
MER_NR NULL
Comment: Open vehicle workings (ones without depots) must be exported to (contractor

vehicle workings)

The attribute UM_UID is allotted by IVU.plan, with a number generated during
the export. The vehicle working number allocated by the user is stored in the at-
tribute UM_UID_EXTERN.

The FREMDUNTERNEHMER _NR attribute refers to the
MENGE_UNTERNEHMER table and consequently determines the vehicle
working's subcontractor.

6.10 Vehicle Services

Vehicle services are vehicle-related activities that are required for the vehicle to become/remain
ready for deployment. Examples of these types of activities are refuelling, exterior cleaning and
interior cleaning. For (railway) companies for which vehicles do not return to the depot every

evening (where such activities can be conducted), but rather are parked at various points in the
network, such activities are already taken into consideration during the planning of the vehicles'
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vehicle workings, since it is not required that a vehicle reach a point in the network every day at
which these activities can be conducted.

6.10.1 MENGE_FAHRZEUGLEISTUNGSTYP

Description:  Vehicle service types. Each vehicle service is defined by a type; the number of
these types is provided in this table. Examples of vehicle services are refuelling
and exterior cleaning.

This table is an extension of the VDV model.

Table: MENGE_FAHRZEUGLEISTUNGSTYP

Key Attributes of the rela- | Data Value Description
tion type range

PO,1 | FAHRZEUGLEISTU | d(9) >0 Unique number for Id
NGSTYP_NR
KURZBEZEICHNUN | c(8) ISO Abbreviation of the vehicle service type
G 8859-1
Designation c(60) ISO Designation of the vehicle service type

8859-1
Comment: none.

6.10.2 REC_FAHRZEUGLEISTUNG

Description: Defines which vehicle services take place on which vehicle working and at what
time. A vehicle service might span over passenger trips, non-revenue trips and
layover times.

This table is an extension of the VDV model.
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Table: REC_FAHRZEUGLEISTUNG
Key Attributes of the rela- | Data Value Description
tion type range
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR a(6) 1..999 | Indicator of day type
P0,3 | UM_UID d(8) >0 Internal uniqgue number for vehicle working
P0,4 | FAHRZEUGLEISTU | d(9) >0 Unique number for identifying the vehicle service
NG_NR
FAHRZEUGLEISTU | d(9) >0 Refers to the vehicle service type
NGSTYP_NR
Designation c(60) ISO Name of the vehicle service
8859-1
FRT_FID d(10) >0, Refers to the trip to which the vehicle service ap-
NULL plies
BEGIN_FAHRZEUG | d(6) 0.. Start of the vehicle service as of 0:00, in seconds
LEISTUNG 129600
ENDE_FAHRZEUGL | d(6) 0.. End of the vehicle service as of 0:00, in seconds
EISTUNG 129600
Comment: The temporal position of the trip to which the vehicle service applies is not al-

lowed to coincide with the temporal position of the vehicle service itself.

6.11 Active Relief Points

Active relief points define the locations in the traffic network at which personnel changeovers
can take place. The active relief points are dependent on the travel path. Reliefs can take place
both on passenger trips and on non-revenue trips. Duty scheduling decides at which active relief
points a personnel changeover actually takes place on a specific vehicle working.

6.11.1 REC_ABLOESESTELLE

Description:  definition of the position of the active relief points on the individual route cours-
es.

This table is an extension of the VDV model.
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Table: REC_ABLOESESTELLE

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P04 | LI LFD NR d(3) >0 Sequential number of the point in the route course
P0,2 | LI_NR d(6) 1. Indicator of the transport supply as a route or
999999 directional pair
P0,3 | STR LI VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
ABLOESUNG_BEI A | d(1) 1,2 1 = relief occurs as the vehicle is arriving
BFAHRT

2 = relief occurs as the vehicle is departing

Comment: none

6.12 Duty Data

6.12.1 MENGE_BESATZUNGSTYP

Description: If a vehicle is being crewed by multiple people, then these people can be distin-
guished from one another by their crew type. Examples of crew types are: driv-
er, inspector, service, etc.

Multiple duties can lie parallel to one another at the same time on a single vehi-
cle working. These duties can possess the same crew type. If this is the case,
then a sorting number can be used to distinguish the duties from one another
(first driver, second driver, etc.). The tables REC_EINZELDIENST and
REC_DIENSTSTUECK each contain a reference to
MENGE_BESATZUNGSTYP and the sorting number used for telling apart simi-
lar duties within a crew type.

This table represents an extension of the standard VDV model.
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Table: MENGE_BESATZUNGSTYP
Key | Attributes of the rela- | Data Value Description
tion type range
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | BESATZUNGSTYP_ | d(6) >0 Indicator of the crew type
NR
BESATZUNGSTYP_ | c(8) ISO Short identifier of the crew type
KUERZEL 8859-1
BESATZUNGSTYP_ | c(60) ISO Description of the crew type
TEXT 8859-
1 b
NULL
Comment: none.

6.12.2 MENGE_DIENSTSTUECKART

Description: Listing of trip duty piece types. [Contains a list of all existing duty element types.
(normal trip, non-revenue trip, stand-by, set-up/take-down, travel time, user-
defined activities, etc.)].

Table: MENGE_DIENSTSTUECKART

Key Attributes of the rela- | Data Value Description
tion type range

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | DIENSTSTUECKA d(6) >0 Indicator for duty piece type (revenue, fill-in, path
RT_NR piece, etc.)
DIENSTSTUECKA c(80) ISO Description of the duty piece type
RT_TEXT 8859-1
STR_DIENSTSTU c(10) ISO Short identifier of the duty piece type
ECKART 8859-1

Comment: none.

6.12.3 REC_EINZELDIENST

Description: List of individual duties. The attributes of this table have been reduced as com-
pared with the VDV model (VDV 455, part B). In addition, in contrast to VDV
455 part B, no dissolution of duties on calendar days takes place on the
DIENSTPLAN table. The up-to-date assignment of duties to drivers takes place
in the ZUORDNUNG_DIENST FAHRER table. Instead of the attribute
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QUALIF_KZ on this table, the table ZUORDNUNG_AUSBILDUNG_DIENST is
used in order to assign several required qualifications to a duty.

Table: REC_EINZELDIENST

Key Attributes of the rela- | Data Value Description
tion type range

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | TAGESART_NR d(6) 1..999 | Indicator of day type

P0,3 | ED_NR d(8) >0 Internal unique number for duty
ANF_ORT d(9) >0 Location number of the start location of a duty

(generally a depot).
ANF_ONR_TYP d(2) 1,2 Location type of the start location for a duty.
BETRIEBSHOF_AUS | d(9) >0, Indicator of the depot
WAHL NULL
DIENSTART_NR d(3) >0 Indicator of the duty class
END_ORT d(9) >0 Location number of the end location of a duty.
END_ONR_TYP d(2) 1,2 Location type of the end location of a duty.
ED NR_EXTERN c(8) ISO External designation of a duty
8859-1
BESATZUNGSTYP_ | d(6) >0, Indicator of the crew type
NR NULL
BESATZUNGSTYP_ | d(4) >0, Sorting number of the crew type, e.g. "1" for the
ORDNUNGSNUMME NULL crew type "Driver".
R
Comment c(600) | ISO Optional note for the duty
8859-1
Comment: ED NR_EXTERN is the indicator of the duty, shown in IVU.plan as the abbre-

viation of the duty.

BESATZUNGSTYP_NR is only used for the "Multiple occupancy" option and
along with BESATZUNGSTYP_ORDNUNGSNUMMER, it helps to be able to
clearly tell apart and assign duties that take place at the same time on a single
vehicle working.

6.12.4 REC_DIENSTSTUECK

Description: Description of duty pieces and assignment to individual duties. The attributes of this
table have been reduced as compared with the VDV model (VDV 455, part B).
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Table: REC_DIENSTSTUECK

Key Attributes of the rela- | Data Value Description
tion type range
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
ANF_ONR_TYP d(2) 1,2,6 Location type of the start location of a vehicle
working or duty (or of a part of either)
ANF_ORT d(9) >0 Location number of the start location of a vehicle
working or duty (or of a piece of either)
BETRIEBSHOF_AUS | d(9) >0, Indicator of the depot
WAHL NULL
DIENSTELEMENT d(5) >0 Sequential number of the duty element in the
NR_SYSTEM vehicle working
DIENSTSTUECKA d(6) >0 Indicator for duty piece type (revenue, fill-in, path
RT_NR piece, etc.)
DST_DAUER d(6) 0.. Duration of duty piece
129600
P0,4 | DST_ANF_ZEIT d(6) 0.. Time of the start of a
129600 | Duty piece
DST_END_ZEIT d(6) 0.. Time of the end of a
129600 | Duty piece
P0,2 | TAGESART_NR d(6) 1..999 | Indicator of day type
P0,3 | ED_NR d(8) >0 Indicator of the individual duty
<Duty number>
END_ONR_TYP d(2) 1,2,6 Location type of the end location of a vehicle
working or duty (or of a part of either)
END_ORT d(9) >0 Location number of the end location of a vehicle
working or duty (or of a piece of either)
LFD_DIENSTSTUE | d(5) >0 Sequential number of the duty piece in the indi-
CKNR vidual duty
LINIE_AUSWAHL d(6) 1..9999 | Indicator of the service supply
99, As route or directional header
NULL
UM_UID d(8) >0, Indicator of a vehicle working. NULL if the duty
NULL piece has no vehicle working reference (for ex-
ample, a duty that takes place entirely in a depot).
MITFAHRT_FID d(10) >0, Refers to a trip that is used as a passage trip, i.e.
NULL the person who performs this duty uses the trip in
order to get from one duty location to another duty
location, but does not actually drive the vehicle
him or herself, but rather uses it as a mere pas-
senger.
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BESATZUNGSTYP_ | d(6) >0, Indicator of the crew type
NR NULL
BESATZUNGSTYP_ | d(4) >=0 Sorting number of the crew type, e.g. "1" for the
ORDNUNGSNUMME crew type "Driver".
R
Comment: For each section of the duty on which a vehicle working or duty element type is

modified, an entry is made here

BESATZUNGSTYP_NR in REC_DIENSTSTUECK can be distinguished from
BESATZUNGSTYP_NR in REC_EINZELDIENST. The value in
REC_EINZELDIENST defines the assignment of the entire duty to a crew type,
however, individual activities within that duty can deviate from it. Example: the
transportation of a driver to another location is required within a duty for that driv-
er. To do this, he or she uses a passage trip in another vehicle. During this pas-
sage trip, he or she conducts the activity of an inspector. REC_EINZELDIENST is
then assigned to the crew type "Driver", but within the duty there is also
REC_DIENSTSTUECK, with the crew type "Inspector®.

Attribute MITFAHRT_FID always refers to a trip that also exists in the data from
table REC_FRT. When exporting from IVU.plan, it is possible - regardless of the
data selected for the export - that a situation might arise in which the duty that
contains the passage trip is exported, but the vehicle working in which the pas-
sage trip occurs is not exported (e.g. if you are dealing with a trip from a route
that has not been exported). In this case, a difference is made if you are dealing
with a non-revenue trip or a revenue trip for the trip on which the passage trip
takes place:

* Inthe case of a revenue trip, the trip that references the passage trip is
exported as well. Whether or not the other trips of the routes that might
conceivably reference the passage trip in this way, although they were not
selected for the export, are exported as well is controlled via the "Routes
complete" user setting. If this is set, then routes will always be completely
exported with all of their trips. This is already taken into consideration for
the route selection.

* Inthe case of a non-revenue trip, the MITFAHRT_FID attribute is set to
NULL. The duty piece type is retained in the process, so the duty appears
unchanged. Only the trip to which the passage trip refers can no longer be
identified in the exported data. In this case, a warning is written in the ex-
port log, revealing the referenced trip with route and vehicle working

The attribute LINIE_AUSWAHL is always has the value NULL when exporting from
IVU.plan.

6.12.5 REC_DIENST_zZU_FAHRT

Description:

List of all trips and trip pieces for duties. Each entry in this table contains a por-
tion of a trip that is continually covered by the same duty. If the duty abandons
the vehicle, for a break for example, then the entry in this table also ends. A
new entry is created when the crewing of the vehicle begins once more. Trips
or trip parts that are not covered by duties are not contained in this table. This
table represents an extension of the standard VDV model.
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Table: REC_DIENST_ZU_FAHRT
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR a(6) 1..999 | Indicator of day type
P0,3 | ED_NR d(8) >0 Indicator of the duty
P0,4 | FRT_FID d(10) >0 Indicator for trip
ANF_ORT d(9) >0 Location number of the start location of a trip or
trip piece
ANF_ONR_TYP d(2) 1,2 Location type of the start location of a trip or trip
piece
END_ORT d(9) >0 Location number of the end location of a trip or
trip piece
END _ONR_TYP d(2) 1,2 Location type of the end location of a trip or trip
piece
P0,5 | BEGINNZEIT d(6) 0.. Start of a trip piece
129600
ENDZEIT d(6) 0.. End of a trip piece
129600
LI_NR d(6) 1. Route on which the trip piece takes place
99999
STR_LI_VAR c(6) ISO Route pattern on which the trip piece takes place
8859-1
LFD_NR_BEGINN d(3) >0 Sequential number of the stop within the route
pattern upon which the trip piece begins
LFD_NR_ENDE d(3) >0 Sequential number of the stop within the route
pattern upon which the trip piece ends

Comment: Supplementary times that constitute vehicle working components are also ex-
ported. This allows the times that the vehicle is occupied to be recognised.

6.13 Duty allowances

Allowances and deductions can be assigned to individual duties. These do not have any effect
on the duties themselves but are relevant for paying the employee who performed the duty.

6.13.1 MENGE_ZUSCHLAGSTYP

Description: The allowance type is the category to which the allowance is charged. The
value of this category is increased by the allowance. Examples of allowance
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types are: work time, paid time or duty duration. This table represents an ex-
tension of the standard VDV model.

Table: MENGE_ZUSCHLAGSTYP
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | ZUSCHLAGSTYP d(6) >0 Designation of the allowance type
_NR
ZUSCHLAGSTYP c(8) ISO Short identifier of the allowance type
_KUERZEL 8859-1
ZUSCHLAGSTYP c(60) ISO Description of the allowance type
_TEXT 8859-
1,
NULL
Comment: When exporting from IVU.plan, the program only exports the allowance types

that are also being used by exported duties.

The ZUSCHLAGSTYP_NR is generated when exporting from IVU.plan. The
technical key is ZUSCHLAGSTYP _KUERZEL; this should be used when com-
paring two different exports.

6.13.2 REC_DIENSTZUSCHLAG

Description: Describes the allowances for individual duties. Each allowance belongs to ex-

actly one duty. For payroll accounting, the value of the allowance is charged
based on the value defined by the allowance type. This table represents an ex-
tension of the standard VDV model.

Example: An allowance of the type "Duty duration" that adds 10 minutes to a
duty causes that duty to be calculated as if it had lasted 10 minutes
longer.
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Table: REC_DIENSTZUSCHLAG

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | DIENSTZUSCHLAG_ | d(6) >0 Designation of the allowance type
NR
ZUSCHLAGSTYP d(6) >0 Allowance type to which the allowance refers
_NR
TAGESART_NR d(6) 1..999 | Day type of the duty to which the allowance refers
ED NR d(8) >0 Number of the duty to which the allowance refers
ZUSCHLAGSWERT | d(9) <>0 Value of the allowance. The unit is dependent on
the allowance type. Time values are output in
seconds, unit values as integers (e.g. number of
duty pieces; here the unit is piece).
Comment: Multiple allowances can be defined for each duty, even within the same allow-

ance type.

The allowance value can also be negative, in which case you are technically
dealing with a deduction.

Allowances with a value of 0 are not taken into consideration when exporting
from IVU.plan.

6.14 Calendar-Day-by-Calendar-Day Validities

In addition to the description of validities of trips, vehicle workings and duties using operating
days and their assignment to calendar day, there is also the possibility of describing validities
directly to the trips, vehicle workings or duties in question. This process reduces substantially
the number of operating days required, and prevents identical objects, differing only in their op-
erating day, being saved more than once.

The tables described below are used for the direct saving of the validity of trips, vehicle work-
ings and duties in the form of a bit field. These tables can then only be filled by the export pro-
gram from IVU.plan if scheduling is being conducted in IVU.plan with real-time validities, or if
operating day scheduling exists with operating day transitions. An operating-day-based export is
always conducted for scheduling that is limited to operating days without operating day transi-
tions. If users plan with day-related validities in IVU.plan, then they can select in the export pro-
gram whether the export should be executed in the tables described below, or whether the data
should be converted into operating-day-based information. In the latter case, the export program
creates new operating days and enters the appropriately into the calendar. The correctness of
the data in relation to validities of trips, vehicle workings and duties is guaranteed in both cases.
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6.14.1 MENGE_GUELTIGKEIT

Description: Listing of all cases of validities in the form of a bit field. The bit field contains
either a 1 or a 0 at each position and is always fully filled out with 760 binary
digits. Each position represents a calendar day. The first day of the bit field is
set via the attribute VER_GUELTIGKEIT for the base version.

Table: MENGE_GUELTIGKEIT

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | GUELTIGKEIT_NR d(3) >0 Number of validity
BITFELD c(760) [ Not Validity bit field as sequence of zeroes and ones
null
Comment: none

6.14.2 REC_FAHRT_GUELTIGKEIT

Description: Assignment of validities to trips. If a trip has had a validity assigned to it, then
the trip is valid exactly on the day on which the assigned bit field contains a 1.
The Export program ensures that the operating day of the trips is entered into
the calendar day on the relevant day.

Table: REC_FAHRT_GUELTIGKEIT

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version

P0,2 | FRT FID d(10)
GUELTIGKEIT NR | d(3)

Indicator for trip

15| 15

Number of validity

Comment: none

6.14.3 REC_UMLAUF_GUELTIGKEIT

Description: Assignment of validities to vehicle workings. The procedure for fixing the validity
of a vehicle working is similar to that used for trips.

Table: REC_UMLAUF_GUELTIGKEIT

Key Attributes of the rela- | Data Value Description
tion type range
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P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | TAGESART_NR a(6) 1..999 | Indicator of day type

P0,3 | UM_UID d(8) >0 Indicator for the vehicle working
GUELTIGKEIT_NR d(3) >0 Number of validity

Comment: none

6.14.4 REC_DIENST_GUELTIGKEIT

Description: Assignment of validities to duties. The procedure for fixing the validity of a duty
is similar to that used for trips.
Table: REC_DIENST_GUELTIGKEIT
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR ae6) 1..999 | Indicator of day type
P0,3 | ED_NR d(8) >0 Indicator of the duty
GUELTIGKEIT_NR d(3) >0 Number of validity

Comment: none

6.14.5 REC_ANSCHLUSS GUELTIGKEIT

Description: Assignment of validities to connection guidelines and to connection exceptions.
The procedure is the same as that for trips.
Table: REC_ANSCHLUSS _GUELTIGKEIT
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION a9) >0 Designation of the general version
P0,2 | TAGESART_NR a(6) 1..999 | Indicator of day type
P0,3 | EINAN_NR aeis) 1.. Unique number for a connection definition
32764
GUELTIGKEIT_NR d(3) >0 Number of validity
Comment: none
IVU Traffic Technologies AG
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6.14.6 REC_FAHRTENANSCHLUSS GUELTIGKEIT

Description: Assignment of validities to calculated connections that are stored as a specific
trip pair (drop-off and pick-up) in the REC_FAHRTENANSCHLUSS table.

Table: REC_FAHRTENANSCHLUSS GUELTIGKEIT
Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | ZUB_FRT FID d(10) >0 Indicator for the trip drop-off
P0,3 | ZUB_ORT_REF_OR | d(9) >0 Stop at which passengers exit from the drop-off
T vehicle for the connection
P0,4 | ZUB_FRT_ANKUNF | d(6) 0.. Arrival time of the pick-up trip, in seconds after
T 129600 | 200
P0,5 | ABB FRT FID d(10) >0 Indicator of the trip pick-up
P0,6 | ABB ORT_REF OR | d(9) >0 Stop at which the passengers in the pick-up vehi-
T cle for the connection board (PT DM 4.1:
UMS_Z_ORT location number of the point from
which the trip continues after transferring)
P0,7 | ABB_FRT_ABFAHR | d(6) 0.. Departure time of the pick-up trip, in seconds after
T 129600 | 200
GUELTIGKEIT_NR a3) >0 Number of validity
Comment: none

6.15 Duties Spanning More than one Operating Day

In IVU.plan, there is also the possibility of building operating-day-spanning duties. That means,
duties that are found on trips and vehicle workings of two operating days. A typical use for this is
when part of a night-time vehicle working from one day is performed by a duty with trips of an
early vehicle working from the next day. Such a duty thus contains trips and vehicle working
parts from two operating days, but is itself uniquely assigned to a single operating day. The
planner determines which of the two operating days that is and it is not pre-defined by the sys-
tem.

Scheduling in IVU.plan also allows for the planning of transition situations that do not appear as
successive operating days in the current calendar. A contingency planning of this type cannot be
exported via this interface.

The process of exporting operating-day-spanning duties is principally based on the special valid-
ity of a duty (e.g. is only valid on the operating day Sunday if the operating day Monday is valid
on the following calendar day) being converted into a calendar-day-specific validity during the
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export. The type of conversion is dependent on the mode in which the data are exported. The
selection of the export type is made by the user in the settings of the export program.

6.15.1 Operating-day-based export

A duty with an operating day transition presents an exception to the operating-day-specific plan-
ning for the operating-day-based export. Taking into consideration the exact export time period
for which the interface data were created, you are dealing with a duty that is only valid on certain
calendar days; specifically on those that are entered in the calendar for this transitional duty's
defined sequence of operating days. New operating days will be defined by the export program
on these days and entered in the calendar. All duties (and trips and vehicle workings) that were
valid on the original operating day are then valid on these days, in addition to the special transi-
tional duties made for this planning scenario. An entry is then created in REC_EINZELDIENST
for the generated operating day. Entries in REC_DIENSTSTUECK that are assigned to various
operating days are assigned to this day as well. The operating days in REC_DIENSTSTUCK
correspond to the operating days of the assigned vehicle workings in REC_UMLAUF.

6.15.2 Export with calendar-day-specific validities

When exporting with calendar-day-specific validities, the exact calendar days on which the op-
erating day transitional duty is valid are calculated while keeping in mind the export time period
and the calendar. This duty is then provided with a corresponding period of validity in the table
REC _DIENST_GUELTIGKEIT and is then exported. It is important to keep in mind that in this
situation, a duty that is defined on a specific calendar date, with an operating day that is entered
there in the calendar, can also be assigned duty pieces from neighbouring operating days in the
calendar, which in turn take place on vehicle workings that are valid on those neighbouring
days. This condition is consistent and the export program makes sure that the temporal position
of the duty pieces and vehicle workings match the validity information and the entries in the cal-
endar.

6.16 Personnel Data

6.16.1 PERSONAL

Description: In the personnel table, the information on transport personnel is passed on.
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Table: PERSONAL
Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 | FAHRER_NR d(5) 1. Unique numerical Id of driver.
99999
PERSONAL_NAME c(40) ISO Surname of the driver
8859-1
PERSONAL_VORNA | c(40) ISO Forename of driver
ME 8859-1
PERSONAL_KENNU | c¢(40) ISO Personnel number of the driver
NG 8859-1
AUSBILDUNG c(6) ISO The driver's training
8859-1
PERSONAL_STRAS | c(40) ISO Street name
SE 8859-1
PERSONAL_WOHN | c(40) ISO Location
ORT 8859-1
PERSONAL_PRIVAT | c(40) ISO Land line telephone number
_TELEFON 8859-1
PERSONAL_MOBIL_ | c(40) ISO Mobile number
TELEFON 8859-1
PERSONAL_EMAIL | c(60) ISO Email address
8859-1
KOSTENSTELLE c(20) ISO The driver's cost centre
8859-1
Comment: A driver's cost centre can change over the course of a calendar period. When

exporting from IVU.plan, the Cost centre field is filled with the cost centre to
which the driver is assigned on the first day of the export period.

6.16.2 ZUORDNUNG_PERSONAL_BETRIEBSHOF

Description: In which time period a driver is assigned to which depot is defined in the table
ZUORDNUNG_PERSONAL_BETRIEBSHOF. A driver can only ever be as-
signed to one depot on a single calendar day. This table is an extension of the
VDV model.
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Table: ZUORDNUNG_PERSONAL _BETRIEBSHOF

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 FAHRER NR d(5) 1.. Unique numerical Id of driver.
99999
P0,2 | BASIS VERSION d(9) >0 Designation of the general version
P0,3 | BETRIEBSHOF_AUS | d(9) >=0 Indicator of the depot
WAHL
P0,4 | ZUGEORDNET_VO | d(8) Date starting from which the driver is assigned to
N the indicated depot. Format: YYYY.MM.DD
ZUGEORDNET_BIS | d(8) Date until which the driver is assigned to the indi-
cated depot. Format: YYYY.MM.DD
Comment: none

6.16.3 AUSBILDUNG

Description:

The table contains all training qualifications required in order to complete

a task. E.g. a transport employee is only qualified to operate a particular
vehicle type if he or she has the appropriate training or can only drive a
particular route if he or she has the appropriate route knowledge.

Table: AUSBILDUNG (qualification)

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | QUALIF_KZ d(4) >0 Unique numerical Id of a training qualification
QUALIF_KUERZEL c(6) ISO Short identifier for training qualification
8859-1
QUALIF_TEXT c(40) ISO Full identifier for training qualification
8859-1
Comment: The attribute GUELTIG_BIS for describing the date on which a qualification

expires was moved, from where it is in the VDV model into the
ZUORDNUNG_AUSBILDUNG_PERSONAL table.

6.16.4 ZUORDNUNG_AUSBILDUNG_PERSONAL

Description:
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Table: ZUORDNUNG_AUSBILDUNG_PERSONAL
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
P0,2 | FAHRER_NR d(5) >0 Unique numerical Id of driver.
P0,3 | QUALIF_KZ d(4) >0 Unique numerical Id of a training qualification
GUELTIG_BIS d(8) Training qualification is valid for the given driver
until this date. Format: YYYY.MM.DD
Comment: none

6.16.5 ZUORDNUNG_AUSBILDUNG_DIENST

Description: This assignment table describes the training qualifications required by the
driver for the duties. This table is an extension of the VDV model.

Table: ZUORDNUNG_AUSBILDUNG_DIENST

Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR a6) 1..999 | Indicator of day type
P0,3 | ED NR d(8) >0 Indicator of the duty
P0,4 | QUALIF_KZ d(4) >0 Unique numerical Id of a training qualification
Comment: none

6.17 Roster Layout

6.17.1 Frequency

Description: The table TURNUS defines the quantity of rosters. Each roster is assigned to
one depot. The assignment of duties and drivers to rosters is described in the
tables ZUORDNUNG_DIENST_TURNUS and
ZUORDNUNG_FAHRER_TURNUS. This table is an extension of the VDV mo-

del.
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Table: Frequency
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 TURNUS _NR d(9) >0 Unique, numerical ID of a roster
TURNUS_KUERZEL | ¢(7) ISO Abbreviation of the roster
8859-
1
TURNUS_TEXT c(60) ISO Long name of the roster
8859-
1,
NULL
BETRIEBSHOF_AUS | d(9) >0 Indicator of the depot
WAHL
Comment: none.

6.17.2 ZUORDNUNG_DIENST_TURNUS

Description: The assignment of duties to rosters is defined in the table
ZUORDNUNG DIENST _TURNUS. This table is an extension of the VDV mo-
del.

Table: ZUORDNUNG_DIENST_TURNUS
Key | Attributes of the rela- | Data Value Description

tion range

type

PO,1 BASIS VERSION d(9) >0 Designation of the general version
P0,2 | TAGESART_NR da(6) 1..999 | Indicator of day type
P0,3 | ED_NR d(8) >0 Indicator of the duty

TURNUS_NR d(9) >0 Unique, numerical ID of a roster

Comment: A duty can only be assigned to one roster throughout its entire validity.

6.17.3 ZUORDNUNG_FAHRER_TURNUS

Description: The assignment of drivers to rosters is defined in the table
ZUORDNUNG_FAHRER_TURNUS. The assignment can be calendar-day-
dependent. This table is an extension of the VDV model.
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Table: ZUORDNUNG_FAHRER_TURNUS
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 FAHRER NR d(5) 1.. Unique numerical Id of driver.
99999
P0,2 | TURNUS_NR d(9) >0 Unique, numerical ID of a roster
P0,3 | KALENDERDATUM_ | d(8) >0, Date starting from which the driver's assignment
VON NULL begins. Format: YYYY.MM.DD
P0,4 | KALENDERDATUM_ | d(8) >0, Date on which the driver's assignment ends. For-
BIS NULL mat: YYYY.MM.DD
Comment: A driver can only be assigned to one roster on a single calendar day. The deliv-

ery system makes sure that no overlapping occurs with regard to the assign-
ment of drivers to rosters.

If KALENDERDATUM_VON and/or KALENDERDATUM_BIS are set to NULL,
than this can be understood as an open beginning or an open end for the as-

signment.

6.18 Duty Allocations and Absences

ZUORDNUNG_DIENST_FAHRER

The up-to-date assignment of duties to drivers is defined in the table

ZUORDNUNG DIENST FAHRER. This table is an extension of the VDV mo-

6.18.1
Description:

del.
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Table: ZUORDNUNG_DIENST_FAHRER
Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 FAHRER NR d(5) 1.. Unique numerical Id of driver.
99999
P0,2 | KALENDERDATUM | d(8) >0 Date for which the duty allocation is valid. Format:
YYYY.MM.DD
P0,3 | BASIS_VERSION d(9) >0 Designation of the general version
P0,4 | TAGESART_NR da(6) 1..999 | Indicator of day type
P0,5 | ZUTEILUNG_NR d(2) >0 Unique numerical marker for a duty-driver as-
signment
ED NR d(8) >0 Indicator of the duty
ZUTEILUNGSSTATU | c(40) ISO Abbreviation of the allocation's status
S 8859-1
Comment: A driver can be allocated to more than one duty on a single calendar day. The

system ensures that in such cases, the duties do not overlap in time.

6.18.2 ABWESENHEITEN

Description: The possible reasons for which a driver might be absent are defined in the table
ABWESENHEITEN. This table is an extension of the VDV model.

Table: ABWESENHEITEN

Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | ABWESENHEIT_NR | d(5) 1. Unique numerical Id of an absence (e.g. illness,
99999 vacation, etc.)
C1,1 | ABWESENHEIT_KU | c(6) >0 Unique abbreviation for an absence
ERZEL
ABWESENHEIT_TE | c(40) Textual description of an absence
XT
Comment: the various reasons for an absence are not assigned to any fixed absence

numbers in the interface, the ABWESENHEIT_NR can thus vary between two
exports for one and the same absence. The attribute
ABWESENHEIT_KUERZEL should therefore be utilised to identify clearly be-
tween various exports.

During an export, not just the utilised, but all absence types are always export-
ed.
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6.18.3 ZUORDNUNG_ABWESENHEIT_FAHRER

Description: The up-to-date assignment of absences to drivers is defined in the
ZUORDNUNG_ABWESENHEIT_FAHRER table. From this you can tell when
and on what grounds a driver is not available. This table is an extension of the
VDV model.

Table: ZUORDNUNG_ABWESENHEIT_FAHRER

Key Attributes of the rela- | Data Value Description
tion range
type
P0,1 | FAHRER_ABWESEN | d(9) >0 Unique numerical marker if an assignment of an
HEIT _NR absence to a driver.
FAHRER_NR d(5) 1. Unique numerical Id of driver.
99999
KALENDERDATUM_ | d(8) >0 Date starting from which the absence of the driver
VON begins. Format: YYYY.MM.DD
UHRZEIT_VON d(6) 0.. Optional entry of the time from which the driver is
129599 absent. If this entry is not returned, then absence
is valid from the beginning of the day (00:00 hrs).
, NULL . .
Entry in seconds after midnight.
KALENDERDATUM_ | d(8) >0 Date on which the absence of the driver ends.
BIS Format: YYYY.MM.DD
UHRZEIT_BIS d(6) 0.. Optional entry of the time until which the driver is
absent. If this entry is not returned, the absence is
129599 . . ;
valid until the end of the day. Entry in seconds
, NULL _
after midnight.
ABWESENHEIT_NR | d(5) 1. Designation of the absence (illness, vacation,
99999 | ot
Comment: A driver can have more than one absence on a single day. The system ensures

that in such cases, the absences do not overlap in time with duties. In cases of
overlapping absence (e.g. illness during vacation) then the last absence is re-
turned (in this case illness).

6.18.4 ANWESENHEITEN

Description: The different types of absences are defined in the table ANWESENHEITEN.
Attendances can be used for activities for which no duty is required, for exam-
ple, for activities that exist in a depot instead of on trips and that are not depict-
ed in detail. The special attendance "Spare" indicates that an employee is
available for the Driving duty, but that no specific duty has been assigned to
him or her yet. This table is an extension of the VDV model.
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Table: ANWESENHEITEN

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 ANWESENHEIT_NR | d(5) 0.. Unique, numerical identification of an attendance.
99999 | The value 0 always stands for the attendance
type "Spare".
C1,1 | ANWESENHEIT_KU | c(6) >0 Unique abbreviation for an attendance
ERZEL
ANWESENHEIT_TE | c(40) Long name of an attendance
XT
Comment: the various reasons for an attendance are not assigned to any fixed attendance

numbers in the interface, the ANWESENHEIT_NR can thus vary between two
exports for one and the same attendance. The attribute
ANWESENHEIT_KUERZEL should therefore be utilised to identify clearly be-
tween various exports. An exception is the attendance type "Spare", which is
always assigned with ANWESENHEIT _NR = 0.

During an export, not just the utilised, but all attendance types are always ex-

ported.

6.18.5 ZUORDNUNG_ANWESENHEIT_FAHRER

Description: The times at which an attendance or a spare is entered for a driver are defined
in the table ZUORDNUNG_ANWESENHEIT_FAHRER. This table is an exten-
sion of the VDV model.
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Table: ZUORDNUNG_ANWESENHEIT_FAHRER

Key Attributes of the rela- | Data Value Description
tion range
type
PO,1 FAHRER_ANWESE | d(9) >0 Unique, numerical identifier of an attendance or a
NHEIT_NR spare for a driver in a certain time period.
FAHRER_NR d(5) 1 Unique numerical Id of driver.
99999
KALENDERDATUM_ | d(8) >0 Date starting from which the attendance or the
VON spare starts for the driver. Format: YYYY.MM.DD
UHRZEIT_VON d(6) 0.. Optional entry of the time starting at which the
attendance or the spare is entered for the driver. If
129599 . . .
NULL this entry is not provided, then the attendance or
the spare is valid from the beginning of the day on
(00:00 o'clock). Entry in seconds after midnight.
KALENDERDATUM_ | d(8) >0 Date on which the attendance or the spare ends
BIS for the driver. Format: YYYY.MM.DD
UHRZEIT_BIS d(6) 0.. Optional entry of the time until which the attend-
ance or the spare is entered for the driver. If this
129599 ) .
entry is not provided, then the attendance or the
NULL ) ; . .
spare is valid until the end of the day. Entry in
seconds after midnight.
ANWESENHEIT_NR | d(5) 0.. >0 : Designation of the attendance
99999 | =0 : you are dealing with a spare
Comment: there is a difference between different types of attendances, but there is no

difference between different types of spares.

7 Recipient-Specific Enhancements for ATRON

With interface version 1.11, the customer-specific extensions were adopted into the standard

product.

IVU Traffic Technologies AG

105






TRAFFIC
Data export interface 1VU.plan to AVL / DMS pla n I V U TECHNOLOGIES
AG
Recipient-Specific Enhancements for INIT —

8 Recipient-Specific Enhancements for INIT

8.1.1 REC_OM

Type of deviation in relation to the base version of the interface: Additional attributes LSA TYP,
LSA FREQUENZ, LSA_IP_ADRES and LSA_UDP_PORT.

Description:  Extensions for controlling TSTs, values are not currently maintained in IVU.plan.

Table: REC_OM
Key | Attributes of the rela- | Data Value Description
tion range
type
LSA_TYP d(2) 0..99 Number of bytes to be sent in a TST telegram
LSA FREQ d(6) 0..9999 | Frequency at which the TST is to be con-
99 trolled in kHz.
LSA_IP_ADRES c(20) ISO Target IP address of TST point
8859-1
LSA_UDP-PORT c(20) ISO UDP Port for TST transfer connection
8859-1

8.1.2 REC_ORT

Type of deviation in relation to the base version of the interface: additional attributes
GEMEINDE_KENNZIFFER, ORTS_NUMMER and ORT_PRIORITAET.

Description:  Assignment of stop points to the official district codes and display information

Table: REC_ORT

Key | Attributes of the rela- | Data Value Description
tion range
type
GEMEINDE_KENNZI | d(10) >0, District code to which the stop point belongs
FFER NULL
ORTS_NUMMER d(10) >0, Location number to which the stop point belongs
NULL
ORT_PRIORITAET d(1) 1,2, Indicates whether or not the stop point should be
NULL displayed in the route display. 1 means that the
stop point will be displayed, 2 means that the stop
point will not be displayed in the route display. If
this value is empty or "0", then the default behav-
iour will be used.
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8.1.3 MENGE_ZNR_ANZEIGERTYP

Type of deviation in relation to the base version of the interface: Additional table.
Description:  Definition table for the supply of destination texts for different display types.

Table: MENGE_ZNR_ANZEIGERTYP

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | ANZEIGERTYP_NR | d(4) 0.9999 | Display type, Coding

SEITENTEXT_LAEN | d(3) >0 Maximum number of characters in side display
GE texts
HECKANZEIGETEX | d(3) >0 Maximum number of characters in rear display
T_LAENGE texts
ZNR_TEXT_LAENG | d(3) >0 Maximum number of characters in front display
E texts

Comment:  The management of destination texts for different display types is supported via
the definition of different usage classes for destinations in IVU.plan as from Re-
lease 9.0.

8.1.4 REC_ZNR

Type of deviation in relation to the base version of the interface: additional attributes
ANZEIGERTYP _NR and DFI_TEXT.

Description:  Assignment of a destination display to a display type.
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Table: REC_ZNR
Key Attributes of the rela- | Data Value Description
tion range
type
ANZEIGERTYP_NR | d(4) >0 Display type
DFI_TEXT c(80) ISO DPI destination display text
8859-
1,
NULL

8.1.5 MENGE_TARIF

Type of deviation in relation to the base version of the interface: Additional table
Description: Definition of the available fare points

Table: MENGE_TARIF
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ZONE_WABE _NUM | d(5) >0 Unique honeycomb number for all fare zones
MER
ZONE_WABE_KUER | ¢c(50) ISO Abbreviation of the honeycomb / fare zone
ZEL 8859-1
ZONE_WABE_NAM | c(60) ISO Designation of the honeycomb / fare zone
E 8859-
1 b
NULL

Comment: Stop points can belong to various fare combs. In order to avoid having to save the
varying number of fare combs in the definition of locations, two additional tables are
necessary. MENGE_TARIF defines all possible combs required to be unique within
the service area. REC_TARIF_ORT, on the other hand, defines the assignment of
the stop points to the fare combs. In a single service area there may sometimes be
more than one fare zone, so that the honeycombs have the same number in the
different fare zones.

8.1.6 REC_TARIF_ORT

Type of deviation in relation to the base version of the interface: Additional table
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Description: Definition of the existing fare points per location

Table: REC_TARIF_ORT

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ONR TYP_NR d(2) 1 (see MENGE_ONR_TYP) may only be 1
P0,3 | ORT_NR d(9) >0 Indicator of the location according to functional

location type

P0,4 | WABE_POSITION_O | d(2) 1.4 Must be unique in relation to Wabe_nummer and

RT ORT_TYP_NR. Indicates on which honeycomb

this definition in relation to the location is.
ZONE_WABE_NUM | d(5) >0 Unique honeycomb number for all fare zones
MER

Comment: In this relation, the assignment of the honeycombs to locations is recorded.
WABE_POSITION_ORT indicates how many definitions there are for the assign-
ment of a fare comb to a particular stop.

8.1.7 LID_VERLAUF

Type of deviation in relation to the base version of the interface: Additional attribute
ENTWERTER

Description:  Provides route courses with validation features (codes for printouts) and via loca-
tions, for the DPI destination display.

Table: LID_VERLAUF

Key | Attributes of the Data Value | Description
relation type range
ENTWERTER d(6) 0..999 | Attribute for controlling ticket validators in the
999 Validation Features program where such are

used. It is otherwise empty
ROUTEN_ZNR d(6) 0..999 | Contains the IMU number of the route varia-

999 tion destination. If not available, output is "0".
DFI_UEBER _ORT | c(80) ISO Via locations for DPI display, these can be
E 8859- changed in the route variation path

1,

NULL

Comment: The data are only exported if there are data there, as these attributes are not com-
pulsory.
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8.1.8

REC_UMS

Type of deviation in relation to the base version of the interface:

Value range for attribute TAGESART_NR modified. "0" is now valid as a day type.
Description:  Transfer connections that are identical on all days exported are now only
exported once with TAGESART_NR "0".

Additional attribute PRIORITAET.
Description:  Equips transfer connections with a priority for AVL.

Table: REC_UMS

Key Attributes of the rela- | Data Value ran- | Description
tion ge
type
P0,3 | TAGESART_NR d(6) 0, 1..999 Indicator of day type
PRIORITAT d(1) 0.9 Indicates the priority of the transfer connection.
High priority is 9, low priority is O
8.1.9 EINZELANSCHLUSS

Type of deviation in relation to the base version of the interface: Supplement to include opera-
tors and information about external connections

Description:

ternal connections
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Table: EINZELANSCHLUSS

Key Attributes of the rela- | Data Value Description
tion range
type
ZUB_MANDANT c(10) ISO Identifier of the operator for the drop-off vehicle. If

8859-1 | this field is empty and is made up of empty spac-
es, then you are dealing with a connection within
the operator's area

ABB_MANDANT c(10) ISO Identifier of the operator for the pick-up vehicle. If
8859-1 | this field is empty and is made up of empty spac-
es, then you are dealing with a connection within
the operator's area

ZUBRINGERID c(10) ISO Unique identifier of the drop-off (if the departure
8859-1 | time is unclear - two trains depart from the same
station at the same time - then a unique identifier,
e.g. the train number, should be placed here)

ZUB_ANKUNFT d(6) ISO Arrival time of the external drop-off, in seconds
8859-1 | after the start of the day
ABB_ABFAHRT d(6) ISO Departure time of the pick-up vehicle, in seconds
8859-1 | after the start of the day
ABBRINGERID c(10) ISO Unique identifier of the pick-up. This is the
8859-1 | FAHRT-ID from REC_FRT.
Comment: If the LEITSTELLENKENNUNG is bigger than "0", you are dealing with a con-

nection to an external AVL. The arrival time of the external system and the pick-
up time of the INIT AVL are transferred for the connections.

In order to be able to identify the drop-off for the simultaneous arrival of two

trains, the attribute "ZUBRINGER_ID“ must be edited, and then agreed upon by
INIT.

8.1.10 REC_LID - Routes

Type of deviation in relation to the base version of the interface: additional attributes
BEDARFVERKEHRTYP and LSA_ ROUTENNUMMER.

Key Attributes of the rela- | Data Value Description
tion range
type
BEDARFSVERKEHR | d(1) 0...3 Type of requested transport for the route varia-
_TYP tion. The type 3 is optional
LSA ROUTENNUM | d(3) 1..999, | Additional route variation numbers for controlling
MER NULL | the TST
Comment: The requested transport type can be interpreted as follows:

0 — No route variations for requested transport
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1 — Request stops with time information. The request stops contain
time information

2 — Open requested transport

3 — (Optional) Flexible request stops with specified regular stops
If the requested transport type has the value 0 or 1, then the request stops and
regular stops in table LID_VERLAUF will contain the time information for the re-
quest stops:
The distance must be provided for two successive stops (regular or request
stops) in REC_SEL. The runtime type, the necessary runtime and the wait time
must be entered in SEL_FZT_FELD, e.g. ORT_HZTF.
If the requested transport type has the value 2 or 3, then things proceed differ-
ently than normal. The following rules apply:
It must be ensured that a route variation with links and runtimes exists for the
regular stops. This can be achieved by copying a route pattern with request
stops and removing all of the request stops. The sequence of the regular stops
is left over => There are definitely links and runtimes for the sequence of the
regular stops.
When exporting, you must check to make sure that this has happened, that the
sequence of the regular stops is contained in the route variations!
4. You are not required to maintain and export all of the possible connections
(links/runtime) between the request stops and the regular stops. Since such
connections will still partially appear in the data, it is not a problem if they are
exported.

9 Customer-Specific Enhancements for PSI

9.1.1 MENGE_TARIFGEBIETE

Type of deviation in relation to the base version of the interface: Additional table.

Description: in order to provide fare information with fare point numbers, fare point names and
fare zones for each stop, all of these values are listed in this relation. If the export
is conducted according to customer-specific criteria for "PSI", then
ZONE_WABE_NR contains a reference to that table (MENGE_TARIFGEBIET) in
table REC_ORT.

Table: MENGE_TARIFGEBIETE
Key | Attributes of the rela- | Data Value Description
tion range
type
Po.1 BASIS_VERSION d(9) >0 Designation of the general version
P0,, | ZONE WABE NR d(4) >0 Unique fare zone number, generated during ex-
port
TARIFPUNKTNUMM | d(8) >=0 Number of the fare zone, corresponds to the ab-
ER breviation of the fare zone in IVU.plan
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TARIFPUNKTNAME | ¢(60) ISO Name of the fare zone
8859-
1 b
NULL
TARIFZONE c(80) ISO Fare zone, corresponds to the fare code of the
8859- fare zone in IVU.plan

1 b
NULL
Comment: The length of attribute ZONE_WABE_NR can be extended to 6 or 9 digits in the
export.

10 Customer-Specific Enhancements for Trenitalia

10.1.1 REC_ORT
Type of deviation in relation to the base version of the interface: Additional attribute
ABLOESEBEREICH_NR.

Description:  Locations with the same ABLOESEBEREICH_NR can be found in the same relief
area

Table: REC_ORT
Key | Attributes of the rela- | Data Value Description
tion range
type
ABLOESEBEREICH_ | d(10) >0, Number of the relief area
NR NULL
Comment: The ABLOESEBEREICH_NR is generated during the export from IVU.plan.

10.1.2 MENGE_FZG_TYP

Type of deviation in relation to the base version of the interface: Changed value range for attrib-
ute STR_FZG_TYP from c(6) to c(8).
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Table: MENGE_FZG_TYP

Key | Attributes of the rela- | Data Value Description
tion range
type
C1,2 | STR_FZG_TYP c(8) ISO Short identifier of the vehicle type
8859-1

10.1.3 REC_FRT

Type of deviation in relation to the base version of the interface: additional attribute
ZUG_IDENTIFIKATIONSNR.

Description:  The trip number is not enough to uniquely identify a trip for Trenitalia. Because of
this, a trip identification number is additionally exported for each trip from
IVU.plan.

Table: REC_FRT
Key | Attributes of the rela- | Data Value Description
tion range
type
FAHRT_IDENTIFIKA | c(4) ISO Additional identifier for a trip, corresponds to the
TIONSNR 8859-1 | train trip identification number from IVU.plan.
FRT_ENDE d(6) 0.. Arrival time of the trip, in seconds after 0:00
129600

10.1.4 REC_UMLAUF

Type of deviation in relation to the base version of the interface: additional attribute
FLAG_DEFEKT.

Description:  When exporting from I1VU.plan, there can be instances in the planning data where
trips were changed but the vehicle workings have not yet been adjusted accord-
ingly. Such vehicle workings are considered defective and are generally not in-
cluded in the export. For Trenitalia the export is conducted as a vehicle working
hull. Such a vehicle working does not have any trips. In order to recognise that
this duty is not complete, FLAG_DEFEKT is set to 1.

Table: REC_FRT

Key | Attributes of the rela- | Data Value Description
tion range
type
FLAG_DEFEKT d(1) 0..1 0: Vehicle working is consistent with its trips

1: Vehicle working is not consistent; references to
the trips of this vehicle working will not be export-
ed
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10.1.5 REC_EINZELDIENST

Type of deviation in relation to the base version of the interface: additional attributes
PLANUNGSEBENE, DATUM_AUS_PLANUNGSEBENE and FLAG_DEFEKT.

Description: duties in IVU.plan can be generated and edited at various levels:

1. In duty scheduling, based on operating days with certain validities and
based on a single calendar day

2. Inthe roster layout and in personnel dispatch, based on a single calen-
dar day, whereby the duty that was originally planned on this day be-
comes invalid after editing at this level.

3. Inthe actual time data survey, based on a single calendar day, whereby
the duty originally generated in the scheduling and possibly changed in
the dispatch becomes invalid.

To be able to tell the duties that were changed at the actual level apart from the
planned ones, you can use the PLANUNGSEBENE attribute. Duties for which
this attribute is set for the value described in the planning are not to be taken in-
to consideration for all applications that deal with scheduled duties.

Please note: Duties that were changed at the actual level, in terms of their
planning or dispatch status, will be exported in addition to the scheduled duties.
Because of this, both duties appear as valid on the respective day from the
point of view of the duties. The differentiation occurs via the attribute
PLANUNGSEBENE.

When exporting from IVU.plan, there are instances in the planning data where
the trips and vehicle workings were changed but the duties have not yet been
adjusted accordingly. Such duties are considered defective and are generally
not included in the export. For Trenitalia the export is conducted as a duty hull.
Such a duty does not contain any trips or vehicle workings, nor does it have any
duty pieces. In order to recognise that this duty is not complete,
FLAG_DEFEKT is set to 1.
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Table: REC_EINZELDIENST

Key Attributes of the rela- | Data Value Description
tion type range
Planning level d(1) 0,1 0 = scheduled duty, including duties changed in

the daily dispatch

1 = duty from the actual level, i.e. duty that was
changed afterwards for the settlement

DATUM_AUS_ d(8) >0, Date on which the duty that was changed at the
PLANUNGSEBENE NULL actual level is valid

NULL for scheduled duties

Mandatory field for duties from the actual
level.

FLAG_DEFEKT d(1) 0.1 0: Duty is consistent with its trips and vehicle
workings

1: Duty is not consistent; references to the trips
and vehicle workings of this duty will not be ex-
ported

10.1.6 REC_DIENSTSTUECK

Type of deviations in relation to the base version of the interface:
- Additional attribute DST_NR_EXTERN.
- Supplemented primary key with attribute LFD_DIENSTSTUECKNR
Description: Duty components can be provided with a few designations in IVU.plan; these
designations can be exported on the duty piece in the DST_NR_EXTERN field.

The supplementation of the primary key with attribute LFD_DIENSTSTUECKNR
allows for the export of duty pieces with a duration of 0 seconds. The export of
such duty pieces is only possible for the customer Trenitalia.
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Table: REC_DIENSTSTUECK
Key Attributes of the rela- | Data Value Description
tion type range
DST_NR_EXTERN c(8) ISO External designation of the duty piece
8859-1
P0,5 | LFD_DIENSTSTUE | d(5) >0 Sequential number of the duty piece in the indi-
CKNR vidual duty
FLAG_DIENSTZU | d(1) 0,1 0 = duty piece counts in the duty
GEHOERIGKEIT 1 = duty piece does not contribute to work time,
paid time, driving time and break time. However,
start and end time of the duty and duty duration
continue to include this duty piece.

Comment: DST_NR_EXTERN is the indicator of the duty piece, displayed in IVU.plan as
the abbreviation of the duty component.

10.1.7 REC_DIENSTZUSCHLAG

Type of deviations in relation to the base version of the interface:
- Additional attribute ZUSCHLAGSART _KUERZEL.

Description: In addition to the allowance type (see tables MENGE_ZUSCHLAGSTYP and
REC_DIENSTZUSCHLAG), duty allowances also have an allowance class.
While the allowance type describes the property of a duty to which the allow-
ance refers, the allowance class entails a name of your choosing for the rule ac-
cording to which the actual allowance is then calculated.

Table: REC_DIENSTZUSCHLAG
Key Attributes of the rela- | Data Value Description
tion type range
ZUSCHLAGSART | c(8) ISO Short identifier of the allowance class
_KUERZEL 8859-1
Comment: none.

10.1.8 ZUORDNUNG_DIENST_FAHRER

Type of deviation in relation to the base version of the interface: additional attribute
PLANUNGSEBENE.

Description: The up-to-date assignment of duties to drivers is defined in the table
ZUORDNUNG_DIENST_FAHRER. The attribute PLANUNGSEBENE is used in
order to be able to export subsequently changed allocations at the actual level,
including allocations to duties that were already changed at the actual level,
and to separate from the allocations at the level of the daily dispatch, .
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Table: ZUORDNUNG_DIENST_FAHRER

Key Attributes of the rela- | Data Value Description
tion range
type
Planning level d(1) 0,1 0 = assignment at the level of the daily dispatch
1 = assignment at the actual level

Comment: The attribute PLANUNGSEBENE in the table
ZUORDNUNG_DIENST_FAHRER is in relation to the attribute
PLANUNGSEBENE from the table REC_EINZELDIENST; in other words at the
planning level of the duty on which the assignment to the driver is referenced.
The following combinations are permitted:

PLANUNSEBENE PLANUNSEBENE
with with
REC_EINZELDIENST | ZUORDNUNG DIENST FAHRER)]technical meaning

The duty is an operating
day duty (or a date-
specific exception, either
from the planning or the
daily dispatch, and thus
0 0 falls under the operating
day generation when ex-
porting or possesses a
validity bit field), and is
assigned to a driver at the
daily dispatch level

The duty is an operating
duty (or a date-specific
exception, either from the
planning or the daily dis-
patch, and thus falls un-
der the operating day
generation when export-
ing or possesses a validi-
ty bit field), and is as-
signed, without being
modified, to a driver at
the actual level

The duty is changed at
the actual time level for a
1 1 specific date and is as-
signed to a driver at the
actual level

10.1.9 ZUORDNUNG_ABWESENHEIT_FAHRER

Type of deviation in relation to the base version of the interface: additional attribute
PLANUNGSEBENE.

Description: The up-to-date assignment of absences to drivers is defined in the
ZUORDNUNG_ABWESENHEIT_FAHRER table. The attribute
PLANUNGSEBENE is used to be able to export subsequently changed alloca-
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Table: ZUORDNUNG_ABWESENHEIT_FAHRER

Key Attributes of the rela- | Data Value Description
tion range
type
Planning level d(1) 0,1 0 = assignment at the level of the daily dispatch
1 = assignment at the actual level

10.1.10 ZUORDNUNG_ANWESENHEIT_FAHRER

Type of deviation in relation to the base version of the interface: additional attribute
PLANUNGSEBENE.

Description: The times at which an attendance or a spare is entered for a driver are defined
in the table ZUORDNUNG_ANWESENHEIT_FAHRER. The attribute
PLANUNGSEBENE is used to be able to export subsequently changed alloca-
tions of attendances or spares at the actual level and to separate from the allo-
cations at the daily dispatch level. Entered attendances are only exported at the
IVU.plan planning levels "Daily dispatch" and "Actual". Attendances that are au-
tomatically generated by the duty sign-on list at other levels in IVU.rail are not
exported.

Table: ZUORDNUNG_ANWESENHEIT_FAHRER

Key Attributes of the rela- | Data Value Description
tion range
type
Planning level d(1) 0,1 0 = assignment at the level of the daily dispatch
1 = assignment at the actual level
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11 Customer-specific extensions for ZELISKO

11.1.1 REC_ORT

Type of deviation in relation to the base version of the interface: additional attributes
GEMEINDE_KENNZIFFER and ORTS_NUMMER

Description:  Assignment of stop points for official district codes, and control frequencies for

TST.

Table: REC_ORT

Key | Attributes of the rela- | Data Value Description
tion range
type
GEMEINDE _KENNZI | d(10) >0, District code to which the stop point belongs
FFER NULL
ORTS_NUMMER d(10) >0, Location number to which the stop point belongs
NULL

Comment: none

11.1.2 MENGE_UNTERNEHMER

Type of deviation in relation to the base version of the interface: additional attribute

FLAG_IST_EIGENTUEMER

Table: MENGE_EIGENTUMER

UEMER

Key | Attributes of the rela- | Data Value Description
tion range
type
FLAG_IST_EIGENT | d(1) 0, 1 Identifier for whether or not it is an owner

Comment: none
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11.1.3 REC_HP

Type of deviation in relation to the base version of the interface: additional attribute
EIGENTUEMER

Description:  Assignment of stop points to owners

Table: REC_HP
Key | Attributes of the rela- | Data Value Description
tion range
type
EIGENTUEMER d(9) >0, Owner of the stop
NULL

Comment:  Owners listed in MENGE_UNTERNEHMER
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11.1.4 MENGE_TARIF - Fare zones

Type of deviation in relation to the base version of the interface: Additional table
Description: Definition of the existing fare points, extended ZONE_WABE_NUMMER to d(9)

Table: MENGE_TARIF

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ZONE_WABE _NUM | d(9) >0 Unique honeycomb number for all fare zones
MER
ZONE_WABE_KUER | c(50) ISO Abbreviation of the honeycomb / fare zone
ZEL 8859-1
ZONE_WABE_NAM | c(60) ISO Designation of the honeycomb / fare zone
E 8859-
1,
NULL

Comment: Stop points can belong to various fare combs. In order to avoid having to save the
varying number of fare combs in the definition of locations, two additional tables are
necessary. MENGE_TARIF defines all possible combs required to be unique within
the service area. REC_TARIF_ORT, on the other hand, defines the assignment of
the stop points to the fare combs. In a single service area there may sometimes be
more than one fare zone, so that the honeycombs have the same number in the
different fare zones.

11.1.5 REC_TARIF_ORT

Type of deviation in relation to the base version of the interface: Additional table

Description: Definition of the existing fare points for each location, extended
ZONE_WABE_NUMMER to d(9)
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Table: REC_TARIF_ORT

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ONR_TYP_NR d(2) 1 (see MENGE_ONR_TYP) may only be 1
P0,3 | ORT_NR d(9) >0 Indicator of the location according to functional

location type

P0,4 | WABE_POSITION_O | d(2) 1..99 Must be unique in relation to Wabe_nummer and

RT ORT_TYP_NR. Indicates on which honeycomb

this definition in relation to the location is.
ZONE_WABE_NUM | d(9) >0 Unique honeycomb number for all fare zones
MER

Comment: In this relation, the assignment of the honeycombs to locations is recorded.
WABE_POSITION_ORT indicates how many definitions there are for the assign-
ment of a fare comb to a particular stop.

11.1.6 LID_VERLAUF - Route course

Type of deviation in relation to the base version of the interface: Additional attribute
ENTWERTER

Description:  Gives route courses their validation features (Codes for printouts).
Table: LID_VERLAUF

Key | Attributes of the Data Value | Description
relation type range
ENTWERTER d(10) | 0..999 | Attribute for controlling ticket validators in the
999 Validation Features program where such are
used. It is otherwise empty

Comment: The data are only exported if there are data there, as these attributes are not com-
pulsory.

11.1.7 MENGE_ZNR_ANZEIGERTYP

Type of deviation in relation to the base version of the interface: Additional table.
Description:  Definition table for the supply of destination texts for different display types.

IVU Traffic Technologies AG

123





TRAFFIC
Data export interface 1VU.plan to AVL / DMS pla n I V U TECHNOLOGIES
AG
Customer-specific extensions for ZELISKO —

Table: MENGE_ZNR_ANZEIGERTYP

Key | Attributes of the rela- | Data Value Description
tion range
type
PO,1 BASIS VERSION d(9) >0 Designation of the general version

P0,2 | ANZEIGERTYP_NR | d(4) 0.9999 | Display type, Coding

SEITENTEXT_LAEN | d(3) >0 Maximum number of characters in side display
GE texts
HECKANZEIGETEX | d(3) >0 Maximum number of characters in rear display
T_LAENGE texts
ZNR_TEXT_LAENG | d(3) >0 Maximum number of characters in front display
E texts

Comment:  The management of destination texts for different display types is supported via
the definition of different usage classes for destinations in IVU.plan as from Re-
lease 9.0.

11.1.8 REC_ZNR

Type of deviation in relation to the base version of the interface: Additional attribute
ANZEIGERTYP_NR.

Description:  Exports the assignment of a destination display to a display type.

Table: REC_ZNR

Key | Attributes of the Data Value | Description
relation type range
ANZEIGERTYP_N | d(4) >0 Display type
R

Comment:

11.1.9 MENGE_FUNKBEREICH

Type of deviation in relation to the base version of the interface: Additional table
Description: Definition of the existing radio zones
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Table: MENGE_FUNKBEREICH

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | FUNKBEREICH d(9) >0 Internal number of the radio zone

FUNKBEREICH_KU | ¢(20) ISO Abbreviation of the radio zone

ERZEL 8859-
1,
NULL
FUNKBEREICH_LAN | ¢(60) ISO Long name of the radio zone
GNAME 8859-
1,
NULL
FUNKKANAL d(4) >0 Identifier for radio channels
Comment:
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11.1.10 HST_ZU_FUNKBEREICH

Type of deviation in relation to the base version of the interface: Additional table
Description: Assignment of the stops to the existing radio zones

Table: HST_ZU_FUNKBEREICH
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | FUNKBEREICH d(9) >0 Internal number of the radio zone
P0,3 | ONR_TYP_NR d(2) 1 (see MENGE_ONR_TYP) may only be 1
P0,4 | ORT_NR d(9) >0 Indicator of the location according to functional
location type
Comment:
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11.1.11 REC_FRT_ABSCHNITT

Description: Trip-section-dependent assignment of clients, sub-contractors, concession-
aires. The assignment can only be made from stop to stop; it corresponds to
the trip section.

Table: REC_FRT_ABSCHNITT

Key Attributes of the rela- | Data Value Description

tion range
type

P0,1 | BASIS_VERSION d(9) >0 Designation of the general version

P0,2 | FRT_FID d(10) >0 Indicator for trip
TAGESART_NR d(6) 1..999 | Indicator of day type

P0,3 | LI_NR d(6) 1. Indicator of the transport supply as a route or

999999 directional pair
P0,4 | STR_LI VAR c(6) ISO Indicator of the pattern for the route (or for the
8859-1 | route variation path in the directional pair)
P0,5 | LI LFD_NR_BEGINN | d(3) >0 Sequential number of the starting point in the
route course
P0,6 | LI LFD NR_ENDE d(3) >0 Sequential number of the end point in the route
course
KONZESSIONSINHA | d(9) >0, UNTERNEHMER_NR of the trip's concessionaire
BER_NR NULL
AUFTRAGGEBER_N | d(9) >0, UNTERNEHMER_NR of the trip's client
R NULL
FREMDUNTERNEH | d(9) >0, UNTERNEHMER_NR of the trip's subcontractor
MER_NR NULL
Comment: none
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11.1.12 LICHTSIGNALANLAGEN

Type of deviation in relation to the base version of the interface: Additional table
Description: Describes junctions/traffic signals

Table: LICHTSIGNALANLAGEN

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | LSA NR d(20) External number of the junction/traffic signal
LSA_KUERZEL c(8) ISO Abbreviation of the junction/traffic signal
8859-1
LSA_LANGNAME c(60) ISO Long name of the junction/traffic signal
8859-
1 b
NULL
KNOTEN_KUERZEL | c(6) ISO Code number of the junction computer (TST
8859-1 | number)
ANF_ORT_NR d(9) >0 Indicator of the location for each functional loca-

tion type, external number of the stop at the start
of the link on which the TST point is located

ANF_ONR_TYP_NR | d(2) 1.7 Indicator of the functional type of a location <loca-
tion type>
END_ORT_NR d(9) >0 Indicator of the location for each functional loca-
tion type, external number of the link's last stop
END_ONR_TYP_NR | d(2) 1.7 Indicator of the functional type of a location <loca-
tion type>
LI_NR d(6) 1..9999 | Indicator of the transport supply as a route or
99 directional header, following route from junctions
TELEGRAMM_TYP c(9) ISO Telegram type (R09.14, R09.16, see below) with
8859-1 | which the TST telegram is sent, from junctions
FUNKKANAL d(2) 0...99 Number of the data radio channel on which the

TST telegram is sent, from junctions

Comment: The distance from the preceding stop point is contained in REC_SEL_ZP
By entering a route number, the influence of the TST can be restricted to the route.
No entry (NULL) means that the TST should affect the vehicles of all routes.
The telegram types are encoded as a string: "R<TelegramType>.<SubType>-
<SubTypeNo>". The following telegram types are supported:
"R09.0", "R09.12", "R09.14", "R09.14-1", "R09.14-2", "R09.16", "R09.16-1",
"R09.16-2", "R09.16-3", "R09.16-4", "R09.16-5"..
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11.1.13 LSA_ MELDEPUNKTE

Type of deviation in relation to the base version of the interface: Additional table
Description: Attributes from TST messaging points, extension to LICHTSIGNALANLAGEN and

REC_OM

Table: LSA_ MELDEPUNKTE

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ONR_TYP_NR d(2) 3.4 Indicator of the functional type of a location <loca-
tion type>
P0,3 | ORT_NR d(9) >0 Indicator of the locations grouped by functional

location type <location number>

P04 | LSA NR d(20) >0 From LICHTSIGNALANLAGEN, external number

of the junction/traffic signal

MELDEPUNKTTYP d(1) 0,1,2,3 | 0: Remote sign-on

1: Preliminary sign-on
2: Main sign-on

3: Sign-off
MELDEPUNKT_NUM | d(5) 0,.. External number of the TST point
MER
ANF_ART d(1) 0,1,2,3 | Request type of the TST point:

0: Automatic

1: After the next door opens
2: After the next door closes
3: Manual request

Comment: The distance from the preceding stop is contained in REC_SEL_ZP

MELDEPUNKT_NUMMER:

The messaging point denotes the points at which a vehicle sends a telegram to the
commanding TST system. Messaging points (generally) encompass the following
messages:

Remote sign-on: messaging point type 0

Preliminary sign-on: messaging point type 1

Main sign-on: messaging point type 2

Sign-off: messaging point type 3

ANF_ART:

The request to the TST, i.e. the delivery of the TST telegram, occurs:

0: Automatically at the defined messaging point (distance of the messaging point
after the reference point)

1: After the next "door opens" after reaching the messaging point

2: After the next "door closes" after reaching the messaging point

3: After the driver pushes the function key on the on-board computer (manual re-
quest) after reaching the messaging point
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11.1.14 REC_UMS

Type of deviation in relation to the base version of the interface:

» Value range for attribute TAGESART_NR modified. "0" is now valid as a day type.
Description:  Transfer connections that are identical on all days exported are now only
exported once with TAGESART_NR "0".

» Additional attribute PRIORITAET.
Description:  Equips transfer connections with a priority for AVL.

Table: REC_UMS

Key Attributes of the rela- | Data Value ran- | Description
tion ge
type
P0,3 | TAGESART_NR d(6) 0, 1..999 Indicator of day type
PRIORITAET d(1) 0.9 Indicates the priority of the transfer connection.
High priority is 9, low priority is O

11.1.15 EINZELANSCHLUSS

Type of deviation in relation to the base version of the interface: Supplement to include opera-
tors and information about external connections

Description: the operator information is displayed as well. Additional information about ex-
ternal connections
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Table: EINZELANSCHLUSS

Key Attributes of the rela- | Data Value Description
tion range
type
ZUB_MANDANT c(10) ISO Identifier of the operator for the drop-off vehicle. If

8859-1 | this field is empty and is made up of empty spac-
es, then you are dealing with a connection within
the operator's area

ABB_MANDANT c(10) ISO Identifier of the operator for the pick-up vehicle. If
8859-1 | this field is empty and is made up of empty spac-
es, then you are dealing with a connection within
the operator's area

ZUBRINGERID c(10) ISO Unique identifier of the drop-off (if the departure
8859-1 | time is unclear - two trains depart from the same
station at the same time - then a unique identifier,
e.g. the train number, should be placed here)

ZUB_ANKUNFT d(6) ISO Arrival time of the external drop-off, in seconds
8859-1 | after the start of the day
ABB_ABFAHRT d(6) ISO Departure time of the pick-up vehicle, in seconds
8859-1 | after the start of the day
ABBRINGERID c(10) ISO Unique identifier of the pick-up. This is the
8859-1 | FAHRT-ID from REC_FRT.
Comment: If the LEITSTELLENKENNUNG is bigger than "0", you are dealing with a con-

nection to an external AVL. The arrival time of the external system and the pick-
up time of the AVL are transferred for the connections.

In order to be able to identify the drop-off vehicle when two trains arrive simulta-

neously, the attribute "ZUBRINGER_ID* must be edited, and then agreed upon
by Zelisko.

11.1.16 REC_TAGESKURS

Description: Description of a daily vehicle performance (course). Each course must start
with a depot exit and end with a depot entry.
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Table: REC_TAGESKURS
Key | Attributes of the rela- | Data Value Description
tion type range
P0,1 | BASIS_VERSION d(9) >0 Designation of the general version
C1,1
P0,2 | TAGESART_NR a(6) 1..999 | Indicator of day type
C1,2
P0,3 | KURS_UID am9) >0 Internal unique number of the vehicle course
C1,3
P0,3 | UM_UID d(8) >0 Internal unique number for vehicle working
C1,4 | UM_UID_POS ai2) >0 Position of the vehicle working in the course
FZG_TYP_NR ai4) 1..9999 | Indicator of the course's vehicle type
, NULL
KURS_EXTERN c(30) ISO External designation of the course
8859-1
Comment: The contained vehicle workings are complete.

12 Customer-specific enhancements for Auckland
Transport

12.1.1 MENGE_TAGESART

Type of deviation in relation to the base version of the interface: Additional attribute
KURZBEZEICHNUNG

Description: Listing of all types of operating day.
Table: MENGE_TAGESART
Key | Attributes of the rela- | Data Value Description
tion range
type
KURZBEZEICHNUN | ¢(20) ISO Short identifier of the day type
G 8859-1
Comment: none
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12.1.2 REC_ORT

Type of deviation in relation to the base version of the interface: additional attribute
BEREICH_NR as well as modification of the value ranges of the attributes NAME and
ORT_REF_ORT_NAME.

Description:  Assignment of locations to the division..

Table: REC_ORT
Key | Attributes of the rela- | Data Value Description
tion range
type
ORT_NAME c(60) ISO Description of a location (network point)
8859-1
ORT_REF_ORT_NA | ¢(60) ISO Name of a reference location
ME 8859-1
BEREICH_NR d(3) 0..252, | Indicator of the route area (operational sector)
NULL

Comment: none

1213 MENGE _TARIF

Type of deviation in relation to the base version of the interface: Additional table
Description: Definition of the existing fare zones

Table: MENGE_TARIF
Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS_VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ZONE_WABE _NUM | d(5) >0 Unique honeycomb number for all fare zones
MER
ZONE_WABE_KUER | c(50) ISO Abbreviation of the honeycomb / fare zone
ZEL 8859-1
ZONE_WABE_NAM | c(60) ISO Designation of the honeycomb / fare zone
E 8859-
1,
NULL
TARIFZONE c(80) ISO Fare zone, corresponds to the fare code of the
8859- fare zone in IVU.plan
1 3
NULL
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Comment: Stop points can belong to various fare combs. In order to avoid having to save the
varying number of fare combs in the definition of locations, two additional tables are
necessary. MENGE_TARIF defines all possible combs required to be unique within
the service area. REC_TARIF_ORT, on the other hand, defines the assignment of
the stop points to the fare combs. In a single service area there may sometimes be
more than one fare zone, so that the honeycombs have the same number in the
different fare zones.

12.1.4

REC_TARIF_ORT

Type of deviation in relation to the base version of the interface: Additional table

Description: Definition of the existing fare points per location

Table: REC_TARIF_ORT

MER

Key | Attributes of the rela- | Data Value Description
tion range
type
P0,1 | BASIS VERSION d(9) >0 (see MENGE_BASIS_VERSIONEN)
P0,2 | ONR TYP_NR d(2) 1 (see MENGE_ONR_TYP) may only be 1
P0,3 | ORT_NR d(9) >0 Indicator of the location according to functional
location type
P0,4 | WABE_POSITION_O | d(2) 1.4 Must be unique in relation to Wabe_nummer and
RT ORT_TYP_NR. Indicates on which honeycomb
this definition in relation to the location is.
ZONE_WABE_NUM | d(5) >0 Unique honeycomb number for all fare zones

Comment: In this relation, the assignment of the honeycombs to locations is recorded.
WABE_POSITION_ORT indicates how many definitions there are for the assign-
ment of a fare comb to a particular stop.

12.1.5

LID_VERLAUF

Type of deviation in relation to the base version of the interface: additional attribute

STAGE_FLAG, STAGE_INCREMENT
Description:

Provides route courses with fare attributes

Table: LID_VERLAUF

Key | Attributes of the rela- | Data Value Description
tion type range
STAGE _FLAG d(2) 1..99, Section notice from validation feature
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NULL

STAGE_INCREME | d(2) 1..99, Section increase from validation features
NT NULL

Comment: The data are only exported if data are available, as these attributes are not com-
pulsory.

1216 REC_LID

Type of deviation in relation to the base version of the interface: Additional attributes
LV_KURZNAME and LV_BESCHREIBUNG

Key Attributes of the rela- | Data Value Description
tion range
type
LV _KURZNAME c(8) 1ISO Abbreviation of the route pattern
8859-1
LV _BESCHREIBU | ¢(60) 1ISO Description of the route pattern
NG 8859-1
Comment: The same route pattern can exist for different routes.

13 Customer-specific enhancements for T-Systems

13.1.1 MENGE_ONR_TYP

Type of deviation in relation to the base version of the interface: new location type Link duplica-
tion point

Description: Listing of functional location types.

Table: MENGE_ONR_TYP

Key Attributes of the rela- | Data Value Description
tion range
type
P0,2 | ONR_TYP_NR d(2) 1..7, 30 | 30: Link duplication point.
Comment: For transmitting multiple links with the same start and end point when exporting

from IVU.plan, additional points are generated from the second link that ap-
pears multiple times. These points are used to divide the exported links. These
generated points have the Link duplication point location type.

The export behaviour is as follows:
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1. The link marked as the default is adopted unchanged into the export.

2. All other links with the same starting and end point are divided into two
links when exporting. The boundary point is a point with the type Link
duplication point, which is generated once for each link. The generated
point is therefore identical to the end point of the original link, so that
the link distance and the runtimes relate to the first of the two links that
have arisen through the splitting. The new link from the link duplicate
point to the original end point contains distance and runtime of "0".

3. For each new link duplicate point, a new stop is created in all route
variations that run on the original link (in LID_VERLAUF). The new
stop is created as a pass-through (EINSTEIGEVERBOT =
AUSSTEIGEVERBOT =1 and HALTE_TYP = 2) and references the
previous destination (ZNR_NR = 0). It does not have announcements,
capture areas, fare zones or short link information.

4. The link duplicate point can be referenced by the following tables:
REC_ORT, REC_SEL, REC_SEL_ZP, SEL_FZT_FELD,
SEL_FZT_FELD_ZP, LID_VERLAUF, VERBOTSSTRECKE,
FL_ZONE_ORT.

5. For prohibited links, the original link is replaced by both the links that
arose through the split.

13.1.2 LID_VERLAUF

Type of deviation in relation to the base version of the interface: Additional attribute BLINKEN
Description: Describes the route course.

Table: LID_VERLAUF

Key Attributes of the rela- | Data Value Description
tion range
type
BLINKEN Boolea | 0..1 (0) | 0: No flashing necessary
n 1: Vehicle flashes lights at stop point

Comment: none

13.1.3 REC_SEL
Type of deviation in relation to the base version of the interface: Additional attribute
TARIFKILOMETER

Description: Defines directional connections in the network by entering geometrical locations
(stop points, operational points or depot points), which make up the link start
and the link end.
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Table: REC_SEL

Key | Attributes of the rela- | Data Value Description
tion type range
TARIFKILOMETER d(3) 0..999, | Fare link distance in kilometres Metre indications
NULL are mathematically rounded up to whole kilome-
tres.

Comment: When exporting from IVU.plan, the attribute TARIFKILOMETER is filled from an
alternative link distance.

13.1.4 REC_LID

Type of deviation in relation to the base version of the interface: Additional attribute
TARIFMODELL

Description: Assignment definition of the route to the operational sector.

Table: REC_LID

Key | Attributes of the rela- | Data Value Description
tion range
type
TARIFMODELL d(2) 0..99, Defines the fare / fare model that is applied by the

NULL operator for this route. The value entered here
does not include a reference to the fare zone but
rather should be understood as a customer-
specific indicator.

Comment: none

13.1.5 REC_UMS

Type of deviation in relation to the base version of the interface:

« Additional attribute SICHERUNGSTYP.
Description:  Equips transfer connections with a priority for AVL.

Table: REC_UMS
Key | Attributes of the rela- | Data Value ran- | Description
tion type ge
SICHERUNGSTYP c(1) "A", "G", Assurance type for the connection
IIMII’ IISII
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1 Premessa

RFI ha avviato un percorso di innovazione e trasformazione digitale delle stazioni che prevede, tra i
propri obiettivi, I'installazione di tornelli per il controllo degli accessi automatizzati presso le princi-
pali stazioni italiane, permettendo il dialogo con diversi stakeholder che operano nell’ambito della
stazione.

Nell’ambito del percorso, € stato realizzato un progetto pilota sulla tratta Roma Termini — Fiumicino
Aeroporto, implementando un sistema di riconoscimento automatico dei Titoli di Viaggio e supporto
al pagamento per I'emissione del biglietto. E stata inoltre completata la progettazione complessiva
della piattaforma di Lettura dei TdV, che descrive le tipologie di servizi forniti dalla piattaforma (let-
tura e controllo, validazione, assistenza, monitoraggio, controllo e reportistica) e le soluzioni tecni-
che utilizzabili a seconda delle caratteristiche dei TdV e dei sistemi di bigliettazione con cui la piat-
taforma dovra interagire.

La successiva estensione dell’iniziativa pilota ha riguardato I’attrezzaggio di 5 stazioni della linea FL3
Roma — Viterbo, caratterizzate dalla presenza dinotevole traffico pendolare e due Operatori di Tra-
sporto.

Il percorso prevede la graduale estensione dell’installazione di tornelli in ulteriori stazioni e, di pari
passo, della piattaforma, a partire da‘quanto realizzato nel progetto pilota, al fine di gestire i TdV
utilizzati dai passeggeri nelle stazioni interessate dall’installazione.

Le stazioni coinvolte nell’iniziativa sono Ala, Rovereto e Fortezza.

Definizioni, acronimi e abbreviazioni:

Acronimo Descrizione
RFI Rete Ferroviaria Italiana
TdV Titolo di Viaggio
oD Origine Destinazione
CDS Concentratore di Stazione
CLC Carta di Libera Circolazione
SAM Secure Access Module
SM Smart Card
GW Gateway Centrale di RFI
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Estensione Piattaforma di lettura dei AlmaViVA

2 Tipologie di Titoli di Viaggio Analizzate

2.1 STA Bolzano

Di seguito verranno esaminate le diverse tipologie di titoli di viaggio per STA Bolzano, tra cui Smart
Card e biglietti cartacei.

Per la societa STA Bolzano esistono due tipologie di carte Chip on paper (ultralight C e DESfire ev1)
e titoli a banda magnetica non standard, in via di dismissione entro il 2018.

Si specifica che entro il 2018 i biglietti cartacei verranno sostituiti da Smart Card (Mifare) C-less.

La Smart Card ha le seguenti caratteristiche:

Smart Card C-less (Mifare DESFire);

La validita della carta viene verificata tramite I'interfacciamento con un sistema ac-
count-based per la verifica della presenza dell’UID carta in una lista autorizzativa;
Non é previsto I'utilizzo di alcuna SAM per la lettura dell’UID della carta.

Si specifica che i viaggiatori STA Bolzano effettuano I'obliterazione del titolo presso le obliteratrici
presenti in stazioni.

Pertanto, viene ipotizzato il seguente processo per la lettura dei titoli di viaggio, e nel caso specifico
per le Smart Card:

1. Il viaggiatore in possesso di. Smart Card effettua I'obliterazione presso le obliteratrici STA
presenti in stazione:

a.

b.

Prima di iniziare il viaggio accostare una prima volta la Smart Card all'obliteratore
STA presente in stazione;

Digitare la destinazione (la prima volta occorre digitare il codice numerico della de-
stinazione, mentre nei viaggi successivi il display mostrera in automatico le ultime
destinazioni scelte o quelle piu frequenti);

Per confermare.la destinazione di viaggio, I'utente dovra accostare una seconda volta
la Smart Card all’obliteratore STA.

2. |sistemi esterni STA inviano.in tempo reale la UID delle tessere valide ai sistemi RFI.
3. L’utente avvicina la Smart Card al validatore ed in caso di check-in positivo accede in sta-

zione:
a.

Una volta cheil viaggiatore accosta il TdV presso I'obliteratrice di STA, puo presentare

il titolo al tornello RFI entro un tempo che dovra essere fissato parametricamente (si

propone a 1 ora dalla validazione, ma tale parametro é modificabile).

Si specifica, inoltre, che:

- Il tornello si aprira in caso di errori sui sistemi SAD (es. mancata risposta o time-
out rispetto a un check online);

- Se l'utente non accede entro I'orario concesso il TdV viene cancellato dalla lista
del tornello.

Una volta che il viaggiatore avra effettuato I'accesso in stazione (check-in positivo) il

dato del titolo subira un cambio di stato per consentire la gestione dell’antipass-back.
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Viene specificato che, nel caso in cui il viaggiatore dopo avere effettuato il check-in e
quindi I'accesso alla zona sicura, volesse uscire dalla stessa stazione (effettuando un
check-out) per qualsivoglia necessita, sara abilitato ad effettuare un nuovo check-in;

c. Al termine del viaggio, il viaggiatore dovra accostare il titolo di viaggio che ha utiliz-
zato al tornello presso la stazione di destinazione ed effettuare il check out;
In tale frangente, il tornello consentira I'uscita del viaggiatore se:
- Il titolo presentato all’uscita coincide con la destinazione digitata ad inizio viag-
gio;
- La stazione presso cui desidera uscire € una stazione intermedia tra quella di ori-
gine e quella di destinazione.

Specifico requisito indicato dalla societa STA Bolzano, é che la comunicazione relativa
alla validita dei titoli di viaggio (sia‘in fase di check in, che di check out), sia sempre
inviata dal Concentratore di Stazione STA verso il Concentratore di Stazione RFI.

E quindi a cura di STA Bolzano propagare le comunicazioni circa la validita dei titoli di
viaggio a tutte le stazioni.intermedie.
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3  Requisiti funzionali in ambito

Nella presente Progettazione Definitiva verranno trattati i requisiti funzionali specificati nella tabella

seguente.

. - - - - In
Tipologia di requisito Descrizione del requisito ambito
Controllo titolo di viaggio per Titoli materializzati o centralizzati a prenota-
accesso zione
Controllo titolo di viaggio per Titoli materializzati o centralizzati non a preno-
accesso tazione associati a treno-data-ora
Controllo titolo di viaggio per Titoli non associati a treno-data-ora (ad esem- Si
accesso pio, abbonamenti)
Controllo titolo di viaggio per Titoli basati su credito caricato localmente su
accesso supporto Contact Less
Controllo titolo di viaggio per o ; .
2CCesSO Titoli basati su account centralizzato S
Controllo titolo di viaggio per Identificativi di dipendenti ed ex-dipendenti del
accesso Gruppo FS: Smart Card multiservizi
Controllo titolo di viaggio per Identificativi di appartenenti a categorie auto-
accesso rizzate: codice fiscale
Controllo titolo di viaggio-per Identificativi di appartenenti a categorie auto-
accesso rizzate: tesserini di categoria
Controllo accessi Controllo anti-passback Si
Modalita di controllo Controllo online Si
g Controllo presenza in lista autorizzativa .
Modalita di-controllo (White List / Deny List) Si
Modalita di controllo Controllo con logica locale fornita da RFI
Modalita di controllo Controllo con logica locale fornita da OT
Controllo a tornelli uscita Nessun controllo (apertura automatica)
Controllo a tornelli uscita Controllo facoltativo
Controllo a tornelli uscita Controllo obbligatorio
Validazione titolo di viaggio Titoli materializzati su Smart Card
Validazione titolo di viaggio Titoli materializzati su banda magnetica
Validazione titolo di viaggio Titoli centralizzati
Assistenza a passeggeri Pannelli video informativi
Assistenza a passeggeri Messaggi su video tornelli Si
. . Pannello per personale RFI di assistenza in sta- .
Assistenza a passeggeri . Si
zione
. . Pannello per personale RFI centrale di assi- .
Assistenza a passeggeri Si
stenza e controllo
. . Collegamento videocamere per personale RFI
Assistenza a passeggeri .
centrale di assistenza e controllo
. . Interfono VolP per personale RFI centrale di as-
Assistenza a passeggeri .
sistenza e controllo
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Tipologia di requisito Descrizione del requisito In.
ambito
Assistenza a passeggeri Web service per assistenza OT
. . . Specializzazione statica per OT, tipologia di ser-
Specializzazione varchi . o . s
vizio, tecnologia di riconoscimento, clienti
Specializzazione dinamica per OT, tipologia di
Specializzazione varchi servizio, tecnologia di riconoscimento, clienti,
treno/i
I\/Ionilt(?ragglo, controllo e re- Sistema anagrafica tornelli Si
portistica
I\/Ionilt(?ragglo, controllo e re- Cruscotto monitoraggio Si
portistica
Moniltc.)ragglo, controllo e re- Sistemna di alert S
portistica
Funzionidi controllo:
Anagrafica degli apparati
Sicurezza
Log apparati
Monitoraggio, controllo e re- Attivazione/disattivazione applicazione di con- Si
portistica trollo
Passaggio di tornelli fuori servizio / in servizio
Reboot di tornelli / concentratori
Annullamento degli alert
Parametri su tornelli
Funzioni di controllo:
Monitoraggio, controllo e re- Update software su tornelli / concentratori
portistica Controllo messaggi schermi video,
Gestione schedulazione operazioni
Monitoraggio, controllo e re- - - . . .
- Reportistica: storicizzazione eventi Si
portistica
Monitoraggio, controllo e re- Reportistica: generazione report e funzioni di
portistica analisi
Monitoraggio, controllo e re- Fornitura dati agli OT: Servizi di interrogazione
portistica dello stato di funzionamento
Mon.ltc?raggm, controllo e re- Fornitura dati agli OT: Esposizione dati agli OT
portistica
Monitoraggio, controllo e re- Fornitura dati alle altre funzioni aziendali: 5i
portistica estrazioni su richiesta
Monitoraggio, controllo e re- Fornitura dati alle altre funzioni aziendali: re-
portistica port periodici
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4 Servizio di lettura titoli e controllo accessi
4.1 Titoli gestiti

Per lettura titoli si intende I'acquisizione e decodifica delle rappresentazioni delle varie forme di
titoli di viaggio. Il servizio di controllo accessi consiste nella verifica della validita del Titolo di Viag-
gio, secondo le norme e gli standard dettati dall’Operatore di Trasporto, al fine di permettere o
meno l'accesso dei viaggiatori nelle aree “sicure” di stazione.

La tabella seguente riporta i titoli di viaggio che saranno gestiti in questa fase ed il processo di lettura
e controllo accessi (descritto nel seguito) che sara applicato a ciascuno di essi.

Impresa Titolo / Supporto Processo | Modalita di controllo

STA Bolzano | Smart Card Elettronica Smart Card | White List

4.2 Matrice Flussi

Di seguito la descrizione di ogni singolo flusso ovvero la descrizione del colloquio tra tutte le com-
ponenti del sistema (matrice flussi).

Flusso Smart Card

Di seguito nella figura sottostante (Figura 1) il flusso di lettura Smart Card.

Concentratore STA

Verifica Invio validazioni TdV

Concentratore di stazione RFI

Distribuzione
White List (validazioni)

Verifica
Online TdV

Notifica Accessi
Stato Funzionamento Dati accessi

Tornelli RFI

4.3 Descrizione dei Processi

Di seguito la descrizione di ogni singolo processo ovvero la descrizione di ogni singolo caso d’uso
possibile per la soluzione proposta.
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Ogni singolo processo sara composto da: ATTIVAZIONE — FLUSSI — ESITO dove:

ATTIVAZIONE: ¢ I'evento che determina l'inizio del processo;

FLUSSI: Insieme dei flussi che compongono il processo;

ESITO: Stato finale del processo.

Nel caso in cui sia necessario esplicitare i flussi di “andata” e quelli di “ritorno” verra utilizzata la

seguente nomenclatura:

Fn(a): ennesimo flusso di andata

Fn(r): ennesimo flusso di ritorno

Invio Dati al Concentratore RFI

Dati TdV per
validazione

Obliteratrici
STA

FLUSSO

ATTIVAZIONE

FLUSSI

UID, Tap-in, Tap-out
Concentratore STA » 1ap-in, 1ap

UID, Tap-in, Tap-out Concentratore di

T i
ornet Stazione RFI

DESCRIZIONE

L’utente si reca in stazione ed avvicina la Smart Card alle Obliteratrici di STA.
Le Obliteratrici di stazione STA inviano i dati necessari alla validazione di
un TdV al Concentratore STA;

Il concentratore STA invia al Concentratore di Stazione RFl i dati necessari
all’accesso e all’uscita del TdV dal tornello, ovvero: UID, il numero di tap-
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ESITO

in e il numero di tap-out ammessi.In questo modo sara possibile gestire
I’accesso al tornello sia dei TdV singoli sia di quelli multipli.

Il tornello si aprira solo nel momento in cui sara verificata la coincidenza e
validita del TdV;

Invio dati verso i Validatori

FLUSSO

ATTIVAZIONE
Al

ESITO

Validatore 1 Sistema di Stazione

CONCENTRATORE @ BUSINESS LOGIC
DI STAZIONE . validatore _| val. 2

- Val. n

" lpad]

S
u I | |

DESCRIZIONE

Ricezione di nuove validazioni dal concentratore STA

Il concentratore propaga le validazioni ai tornelli

Le validazioni sono disponibili in locale sui concentratori e sui tornelli
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Check Positivo in Locale

Validatore 1 Sistema di Stazione

BUSINESS LOGIC

Validatore val. 2

. = Q Val. n
FLUSSO SMART CARD Smart Card

FLLISSO MOMITORAGGIO 7.j
FLUSSO HARDWARE ‘ I (23
TORNELLO I[.

FLUSSO DESCRIZIONE
ATTIVAZIONE L'utente si reca in stazione ed avvicina la Smart Card al lettore
Al La Business Logic del validatore riceve i dati dal lettore Smart Card, visualizza il messaggio

«VERIFICA IN CORSO» e verifica la presenza o meno del titolo nella White List locale.

D1 La Business Logic del validatore invia il segnale di apertura al tornello, segnala all'utente
I'esito dell'operazione (display e segnalazioni acustiche e luminose) e registra il transito

A2 Dopo il transito, lo stato del titolo viene propagato dal validatore su tutti gli altri validatori.
Il validatori sono predisposti per la gestione dell'anti-passback di durata configurabile

ESITO L’utente accede in stazione
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Check Online con esito Positivo

Concentratore STA

CONCENTRATORE
DI STAZIONE

® FLUSSO SMART CARD

Back Office
Monitoraggio

@ FLUSSO HARDWARE

Tornello

———
o

ATTIVAZIONE L’utente si reca in stazione ed avvicina la Smart Card al lettore

Al La Business Logic del validatore riceve i dati dal lettore Smart Card, visualizza il mes-
saggio «VERIFICA IN CORSO» e verifica la presenza o meno del titolo nella White List
locale. Qualora il titolo non sia presente nella White List locale, invoca un servizio

on-line.

A2 Il validatore invoca un servizio al Concentratore STA per verificare la validita del bi-
glietto.

D1 Qualora la Smart Card risulti valida, la Business Logic del validatore invia il segnale di

apertura al tornello, segnala all'utente I'esito dell'operazione (display e segnalazioni
acustiche e luminose) e registra il transito

D1 Dopo il transito, lo stato del titolo viene propagato dal validatore anche agli altri
validatori per la gestione dell’antipassback di barriera.

ESITO L’utente accede in stazione
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Check Online con esito Negativo

Concentratore STA

CONCENTRATORE Validatore 1 P N
DHISTREIRIE Business Logic |
Validatore

@ FLUSSO SMART CARD

@ FLUSSO HARDWARE

ATTIVAZIONE L’utente si reca in stazione ed avvicina la Smart Card al lettore

Al La Business Logic del validatore riceve i dati dal lettore Smart Card, visualizza il mes-
saggio «VERIFICA IN CORSO» e verifica la presenza o meno della Smart Card nella
White List locale. Qualora la Smart Card non sia presente nella White List locale, in-
voca un servizio on-line del Concentratore STA

A2 Il validatore invoca un servizio del Concentratore STA per verificare la validita della
Smart Card.
D1 Qualora la Smart Card non risulti valida, la Business Logic del validatore invia il se-

gnale di non apertura al tornello, segnala all'utente I'esito dell'operazione (display e
segnalazioni acustiche e luminose)

ESITO L’'utente non accede in stazione
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4.4 Progettazione Tecnica

4.5 Servizi esporti dai Sistemi RFI

Di seguito la descrizione dettaglio dei servizi coinvolti nei processi sopra descritti.

Servizi esposti da RFI per l'inserimento di un TdV STA nei sistemi RFI

Il progetto prevede che i tornelli disposti presso la stazione ferroviaria possano consentire I'accesso ai titoli
di viaggio abilitati dai sistemi di convalida di STA.

A tal fine verra realizzato una WEB API presso il Server di stazione di RFI (CDS), che permettera I'acquisizione
di un titolo di viaggio STA, nei sistemi RFI per I'accesso dai tornelli.

Lo standard utilizzato nello scambio dei messaggi rispondera alle specifiche REST-full, utilizzando quindi i
verbi https per definire i tipi di operazioni e i codici di stato https per comunicare il risultato dell’operazione

Il sistema presente in stazione RFl esporra, dunque; verso il CDS STA una API REST tramite cui sara possibile
effettuare la I'inserimento di un TdV.

4.5.1.1 Servizio per l'invio dei TdV STA verso i CDS RFI

Il servizio “insertTicket” verra invocato dal CDS di STA per inoltrare la richiesta di accesso di un nuovo Tdv
verso il CDS RFl, il quale provvedera‘a distribuirlo ai validatori di'stazione RFI.

Di seguito i dettagli per I'invocazione del servizio.
Request:

e HTTPS method : POST

e  Parametri:
o _titleNumber—String(25)
o allowedCheckins - Number (>1 se consentiti ingressi multipli)
o allowedCheckOuts — Number (>1 se consentite uscite multiple)

e Sintassi: /api/sta/ insertTicket

Request di esempio:

https://<IP CDS RFI>/api/sta/ insertTicket
{
“titleNumber”:”EO6D2B3FASR5A2B”
“allowedCheckIns”:1

“allowedcheckouts”:1
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Respose di esempio:
Il servizio restituira una risposta per confermare o meno dell’inserimento del TdV nei sistemi, di seguito i dati:

e resultCode - number valore che indica il codice sullo stato della chiamata

Esempio di response nel caso in cui il Tdv venga correttamente inserito/aggiornato(storno):

"resultCode": 200

Esempio di response nel caso in cui il Tdv risulta gia presente nei.sistemi RFI:

"resultCode": 201

Esempio di response nel caso ci sia un errore nel CDS RFI:

"resultCode": 500

4.6 Servizi esporti dai Sistemi STA
Di seguito la descrizione dettaglio dei servizi coinvolti nei processi sopra descritti:
Servizio per la verifica della validita dei TdV
Il progetto prevede che i tornelli disposti presso la stazione ferroviaria possano consentire I'accesso ai titoli

di viaggio abilitati dai sistemi di convalida di STA.

A tal fine verra realizzato una WEB API presso il Server di stazione di STA, che sovraintende la gestione delle
validazioni che potra essere chiamate dal tornello di stazione per una verifica puntuale, on-line, di un codice
RFID letto dal tornello, in caso questo non sia presente nella cache locale.

Lo standard utilizzato‘nello scambio dei messaggi rispondera alle specifiche REST-full, utilizzando quindi i
verbi http per definire i tipi di operazioni e i codici di stato http per comunicare il risultato dell’operazione

Il sistema presente in stazione Sta esporra, dunque, verso il tornello RFl una APl REST tramite cui sara possi-
bile effettuare la verifica puntuale‘dell’ammissibilita di una Smart Card al tornello di una data stazione.

4.6.1.1 Servizio per la verifica puntuale di una Smart Card su una stazione

Il servizio “verifyTicket” verra invocato dal tornello RFI per verificare lo stato di un TdV il quale non risulti
presente nella cache locale.

Di seguito i dettagli per I'invocazione del servizio.
Request:

e HTTPS method : GET
e  Parametri:
o titleNumber — String(25)
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e Sintassi: /api/rfi/verifyTicket
Request di esempio:

https://<IP CDS SAD>/api/rfi/verifyTicket?titleNumber=E06D2B3FASR5A2B

Respose di esempio:

Il servizio restituira una risposta per permettere o meno |'accesso del viaggiatore in stazione, contenente i
seguenti dati:

e titleNumber - string valore che indica il seriale della carta

e allowedCheckins - number valore che indica il numero totale di transiti in ingressi
e allowedCheckOuts - number valore che indica il numero totale di transiti in uscita
e resultCode - number valore che indica il codice sullo stato della chiamata

Esempio di response nel caso in cui la Smart Card esista:
{

"ticketRecord": {
“titleNumber”:”EO6D2B3FASR5A2B”
“alTowedCheckIns”:1
“alTowedCheckouts’<1

},
"resultCode": 200

Esempio di response nel caso in cui la Smart Card non esista, ovvero.non sia stata registrata una validazione
sulla stazione di pertinenza (in questo caso il tornello non apre):

"ticketRecord": {},
"resultCode": 400

Esempio diresponse nel caso ci sua un errore nel CDS STA oppure venga riscontrata anomalia sui sistemi STA,
che potrebbe aver compromesso.il transito dei dati di una validazione (in questo caso il tornello apre):

"ticketrRecord": {},
"resultCode": 500
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