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1 General Information

1.1 Introduction

When the engineer Andreas Schubert arrived with the first German-built steam engine in
Dresden on April 1%, 1839, the story of the means of transportation began, which
revolutionised the world, had distances be connected and still cannot be imagined without
these days. Through the rail, invention and new fields of scientific research were promoted
that developed into sciences and educational institutions of its own throughout the 20th
century.

The conditions that were changing within the railway operation- particularly the deeper
consideration to customer needs- intensified the requirement of more improved and more
flexible planning instruments. Timetable Construction Programme FBS has offered
technologists an efficient tool for timetable construction since 1993. With FBS, a programme
package for a computer aided construction of all working timetables necessary within the
railway operation has been created with the help of which railway traffic from extensive
graphic timetables up to station timetables of large central stations are planned and carried
out nationwide these days.

Since 1997, FBS has been further developed at the Institute for Traffic Planning Systems
iRFP. Market-determined benefits as the computer aided evaluation and control of relevant
data (e.g. timetable slots) and the consistent using of system available data are further
extended and important functions are newly implemented, as required by the traffic market
nowadays. However, simple, fast and reasonable work is still possible on account of low
demands on hardware, the central data maintenance within the network and modular
organisation of software.

This instruction offers you detailed information on the work with FBS, on opportunities and
the functional range of the programme system as well as on the organisation and using of
data structure. Since the FBS programmes have constantly been further developed, a
supplement to the manual with the most recent functions is added if required. You find a
summary of the innovation on our Internet page at www.irfp.co.uk.

The timetable programme currently (November 2015) consists of the following programmes:

e FBS-Dispatcher (survey of files)

¢ Integrated planning program iPLAN
e Station Database Editor BSV

¢ Train type and h’code Editor ZNV

¢ Engine Database Editor TFZ

FBS is available in a wide range of functions as well as in versions for industrial purposes
(FBSbahn) and for research and teaching purposes (FBSFuL). For non-industrial purposes
by private individuals a specific version is marketed with the scope of service that is adjusted
to the hobby field (FBSprivat). Thus, mainly historic locomotives are included in FBSprivat;
commercial functions for analyses and statistics were not implemented and expressions
indicate information about private use.
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If requested, further additional programmes are available, in particular, for the conversion of
data in or rather from existing data systems. Likewise, the conversion can be carried out by
iIRFP.

The programmes of the FBS-family are still deliberately delivered without any textual
assistance. In our experience, textual assistance loses its meaning after a certain training
period anyway and for the consulting it is still better to use a computer-independent
assistance. You can find quick information above most buttons and symbols if you do not
move the mouse pointer for a moment.

On this spot, we want to thank the users of the previous versions for their advice, tips and
hints, which could be incorporated for the most part. Naturally, such great project still lives
according to the response of the users and the practical orientation involved. Therefore, we
would still like to ask you for active notification of your experience, problems and suggestions
to our institute (addresses look at the inner booklet).

1.2 Further Information/ Support/ Response

You can inform yourself about reforms, update-opportunities as well as planned functions on
our homepage at www.irfp.de/aktuelles.

For specific questions and problems please use our service per e-mail. The following
addresses are available for you:

for FBSbahn-version: fosbahn@irfp.de
for FBSFulL-version: fosful@irfp.de
for FBSprivat-version: fbsprivat@irfp.de
In general: service@irfp.de

In the Info-window in all FBS-programmes (yellow button or menu help/info) you find a
Service-button. So you can send a message quickly and directly to our service team.

For FBSbahn-customers, we recommend concluding a completing service-contract, which
offers, among others, additional telephone-support as well as a technology guarantee for the
time after the deadline of the guarantee period. We welcome you to inform yourself about
extent and conditions at info@irfp.de.

1.3 Text conventions in this document

Bold type indicates menu items, columns headers, tabs and buttons, which you may find
again with this term. The individual menu items, submenus and tabs are separated from
each other by >.

Those individual words, which need to be particularly stressed for an emphasizing of details,
are underlined in the text.

Additional explanations are printed in italics.

Explanations of special significance are indicated by an exclamation mark. Please read

through those passages with careful consideration. Settings, for example, are explained here

which have fundamental significance for a project and should therefore occur in the
@ beginning of the work or which will have far-reaching consequences.
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1.4 System requirements

1.4.1 Minimum requirements

Pentium IV or compatible processor, 800 MHz, 256 MByte RAM, 4 MByte graphics card
(XVGA, 1024 x 768 points), a two button mouse or similar device, 50 MB hard disc storage
unit, CD-ROM drive for first installation, 32-Bit-system software (Microsoft® Windows®© 7, other
Windows versions on request), Windows-compatible printer.

1.4.2 Recommended requirements for a faster use of FBS

Pentium-Illl-processor, AMD K7 or compatible processor with at least 800 MHz, 512 MByte
RAM or more, >16 MByte graphics card, PCI- or AGP-Bus, mouse, >17“-monitor with 1024 x
768 points, two-monitor-mode, colour plotter

The screen resolution has to be set on at least 1024 x 768 points, otherwise there
could occur problems with the window and type sizes.

If you would like to use FinePrint you need version 5 or higher.

1.5 Installation

The timetable scheduling system is delivered on a CD with an installation programme. It
fulfils the Microsoft-Windows principles and only changes its system files in a permissible
way, which can be cancelled again. For the installation in Windows 2000 and XP you need
administration rights.

Please put the CD into the CD drive and select Start> Run from the taskbar. Following this,
please enter [CD-drive]:\Setup and press Ok. (If auto start has been activated for your CD-
drive, the setup-programme starts automatically.) Everything else will be carried out by the
installation programme, which will also ask you about the installation path and extent of the
requested installation. You may subsequently install individual FBS-elements, which you do
not want to install initially, later on.

We recommend compiling a folder (directory) of its own for FBS. The installation programme
suggests C:\Programme\FBS, however, you can compile any other folder, as well. The
target folder must not necessarily be available; it is automatically created if relevant.

If you wish to have the Timetable Construction System FBS be enlisted in menu Start,
please enter a programme group in the installation programme or select an existing one. This
programme group is constructed again, if it does not exist yet.

The installation programme also takes care of the registration of the programmes and the
timetable files in the Windows-registry database.

1.6 Subsequent installation und de-installation

Currently, there can only be one reasonable cause to de-install FBS: You have got a new
version...

You may also install FBS in another directory than the old version has been. When installing
above an existing version you run the risk that not all of the files are replaced correctly or that
unnecessary files remain at the hard disc.

You may also add an incomplete installation. For that purpose, the installation programme
starts appropriate files and registration entries during the installation. At the de-installation all
files that were delivered with FBS as well as the registration entries will be deleted. FBS files
that were started by the user will not be deleted also not the FBS-directory if it still contains
timetable files.
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For the subsequent installation or de-installation please proceed as follows:

Close all FBS-programmes (F12) and select the item Control Panel (Start > Settings >
Control Panel). Open Software and select the item FBS from the list Installation/De-
installation. The setup-programme now offers you the option for the complete reinstallation,
the supplement of components as well as for the de-installation. For the reinstallation or
supplement you need the original FBS-CD. Windows carries everything else out.

1.7 Trains, train parts and direct connections

1.7.1 Trainsin FBS

A train is an operational view on a ride from station A to B. For operational purposes it is not
relevant whether all parts of the train run from A to B or which tariff is allowed for that train.
Important is train’s head code for priority of train and trains number for identification. In some
cases special information of trains attributes is also coded into the head code. So DB uses
annex —T for tilting trains in the head code. A tilting ICE vehicle runs ever as ICE-T in
operational view.

Along a train run several (nearlly all) data can change. The only thing which keeps the train
as one train is the train number.

In FBS runs a background system which combines several sections of a train run to one train
when all following conditions are fullfilled:

e same train number,

e same multiple train index,

e the first section ends where the second section begins and
e arrival and departure of the train is in less the 12 hours.

1.7.2 Function of train parts

Train parts as the name says are parts of a train. Every train has a minimum of one train part
in each section. The train part consists of the vehicles, operational days and a product name
which is shown to the customer. It is also possible to give a train part several attributes like
line number, coloure, ... For circulation purposes it is required that each engine is put in an
own train part. So a train consisting of two multiple unit has two train parts. One for each
multiple unit. It is not usefull to change vehicles during a train part run. If you want to change
from Diesel- to electric-engine you should handle them as different train parts.

Train parts of a train do not need to have one attribute together. They can differ completely in
operation days, vehicles are whatever. It is also not necessary that all train parts have to run
the whole route of the train. So a train part can begin later or end earlier than another. The
operational days of a train route section is defined by an intersecting set of all train parts
inside this section.

Train part number is used to identify a train part in FBS. In case you use the same train part
number in different trains it will be also set together like a train. This way it is possible to
define train coupling and sharing in FBS.

Combining train parts between different trains can change the operational days for a train
rund especially for circulation purposes. For example:

4
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e graphic timetable 1: Train within train part 3001 Dresden — Bischofswerda, daily,

e graphic timetable 2: Train within train part 3001 Bischofswerda — Zittau, W not 24.
and 31. december
Result for train parts:

e 1. train part: 3001: Dresden — Zittau, W not 24. and 31. december

e 2. train part: 3001: Dresen — Bischofswerda, S also 24. and 31. december
This way you should make sure what happens in a closed timetable period:

At the last day of a timetable period ends at 12 p.m. and the first day beginns 0 a.m. So a
train runing over midnight would have an apprupt end at the last day and a sudden beginning
at the first day of the timetable period. If the defined timetable period is a mutiple of seven
days it is defined that the train runs at the last day of the timetable period to its normal
destination. Normally a timetable period begins at the night between saturday and sunday so
nearlly all periods can be seen as a closed loop.

1.7.3 Definition of direct connections

For railway customers trains and train parts are not the required database for information. So
a modell of direct connections is defined. They consist of the train part runs and are further
analyised. A direct connection here is the longest section you can travel without interchange.
If there is a second train part at (a part of ) this section and has less operational days it is not
relevant for customer information. So they can be filtered. This is the base for customer
information via customers timetable are arrival and departure poster.

1.8 Functions in all FBS-programmes

The FBS-programmes stick to the general Windows-standard. Menu layout, window control
and short cut are standardised as familiar to you from Microsoft Office products, for example.

Usually, there are four opportunities to activate a programme function: You can select the
appropriate menu item with the mouse or you can activate the menu by the underlined letters
(in combination with the Alt key). Moreover, numerous menu items have a so-called short
cut, a key sequence. This is indicated in the menu. You can tap the key sequence at any
time in which the particular function will be activated immediately.

Eventually, the Timetable Construction System FBS offers you mouse buttons for most of the
functions. Those are arranged in the toolbar at the upper window edge and only need to be
clicked on with the mouse (no double-click) to activate the function. Some mouse buttons
represent an on state and therefore can be "pushed in“ and “out®.

R Short information to all mouse buttons is displayed if you hold the mouse pointer for some
seconds above the button. This information provides an indication of the function that is
activated by the button.

1.9 Run programme and Open file

If the installation has been carried out correctly, you will find the programme entries of the
single FBS-elements in the subdirectory Programme \ Timetable Construction System
FBS of the “Start* menu of Windows. Furthermore, the installation programme creates a
linkage at the desktop. This represents the fastest way to reach the FBS-Start window (see
chapter 1.12, at page 6).
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The file extension of the FBS files are linked with the appropriate programmes. You can
double-click those files in the Windows explorer and Windows changes to the respective FBS
programme or rather runs it. In addition, a specific logic ensures the selection of various files
without starting a programme several times.

1.10 The menu “Programmes*

If you work with several FBS programmes, the functions to change programmes are
available to you: There is the Programmes-menu in all FBS programmes. By choosing an
entry you can select another programme or change to it.

Moreover, the menu buttons correlate with a uniform key sequence. Thus, you reach every
FBS programme directly via keyboard. In principle, the following short cuts are applied:

Shift + F1 FBS — Data Overview

Shift + F2 iPLAN — Timetable Programme

Shift + F5 BSV — Station Database

Shift + F6 ZNV — Train Type and h’code Database

Shift + F7 TFZ — Engine Database

Shift + F12  Exit all FBS-Programmes
When selecting a programme by the Programmes-menu (or a F-key respectively) it is
checked first, whether the selected programme has already been run under Windows. If this
is the case, the current programme will be minimized to an icon. The programme that has

been selected is informed that it has to display itself as complete picture and that it must
undertake the input control. If it does not run yet, it is started again.

1.11 The menu items “Window* and “File*

The programme iPLAN is a so-called Multi-Document-Interface-Programmes. This means
programmes, which can open several files in there own sub-windows. Each sub-window is
allocated to a file and can be scaled at will in the range of the main window.

The menu items in the menu Window regulate the sub-windows. You may arrange those in
various ways and change and jump among them.

The menu item File each opens, closes, saves and starts sub-windows. The number is solely
limited by the memory store.

1.12The FBS-Start Window

1.12.1 General Information

The click on the FBS-icon at the desktop or in Start menu opens the FBS Start Window. With
this you have a quick access to the Timetable and Network Timetable Programme, in which
you can begin with a new file or an existing file. FBS-Dispatcher leads to FBS’ own file
overview (see chapter 1.13, at page 7). At the Additional Programmes you find the the
Station database, the Train type and h’code Programme, as well as the Engine database
programme.
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1.12.2 Installation and maintenance

1.12.2.1 Change language
Ctrl+Alt+L

FBS is available in English, French, German and Czech. Under Installation and Repair >
Change Language you can select the required language. However, please pay attention to
the fact that not all windows allow the change of the language during the processing. In this
case, please close the window and open it again after the change of the language. Additional
languages are implemented on request. Some windows are managed by your Windows®
and so they use the Windows-language you have chosen.

1.12.2.2 Installation and Repair — Additional Functions

With this you can check or, if necessary, change the file types and path details for the FBS
programmes within the tab Update Registration Entries. For it you must possess
administration privileges. For the work at the computer you can change the layout of the
menus under Menu-Layout Configuration. Next to four standard designs, there is a colour
palette for each of the menu items available to you. Moreover, you can change diverse
measures.

Changes to the licence data may require a modification of the licence plug. For that purpose
appropriate functions are offered under Install Driver for Licence Key and Run Service
Programme for Licence Key. Finally, with Window Configuration you can adapt the Start
window to your ideas by yourself. Besides, you can decide whether the Start Window may be
kept open or should be closed if you run one of the FBS Programmes.

1.13The FBS File Overview

1.13.1 General Information

You reach the FBS-file overview via the menu item Open FBS-File from the Start menu or
via key Shift + F1 from all FBS-programmes. This is arranged similarly to the Window-
Explorer. It features the same functions to delete, copy, rename and replace files as well
known through the explorer. Moreover, there is the tree structure of the databases.

1.13.2 Detail Layout

Here, the FBS-files are displayed additionally with version number, purpose, creation time,
editing time and person as well as with a short specification. With this, a clear structured
administration of FBS-files is possible and the orientation within the FBS-database is
facilitated.

You can edit information on Purpose and Specification files in the appropriate FBS-
programmes (e.g. within the Timetable Programme in the General Line Data) or with the
menu item Properties from the FBS-File Overview in the context menu of the right-hand
mouse button.
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e [)FBSLTK Beis..
=9 &6 ] Kursbuch Nad...
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2 Working in a network with iPLAN

2.1 General

2.1.1 Preliminary note

iPLAN manages one or more lines in track files (*.fpl). So for example a customer timetable
does not need to beginn at the station where the line file starts. A junction is mostly not
interesting for a passenger. Also a train can change the line at a station but the driver’s
timetable should be continued so that the driver does not need to search another page.
Furthermore the engines of a circulation plan would not only operate at one line. Finally you
can produce an ambitious interval graphic to show the relations in a clock-face timetable
system.

A network for the programme is a collection of line data, timetable at the line and the
definition of nodes in which lines are combined. If you would like to create timetables for a
single line, you also need to define a network with only this line. Just for your orientation you
can produce a network grafik and print it. This graphic is not used any longer in the
programme. For illustration, publishment or presentation the interval graphic might be the
better way.

2.1.2 Condition for use of iPLAN
IPLAN uses a file ending on ntz. So the track files (*.fpl) are linked into the ntz-file and
combined there by knodes. This file includes the basic informations about the network: the
links to the fpl-files, the nodes and so on. All this data are saved in a file ending with .ntz.
The file includes the objects, which are:

¢ grafik timetables,

e station timetables,

e driver’s timetables,

e customer’s timetable or schedules,

e circulation plans and

e interval graphics.

It is possible to use relative paths and variables to define the folders in which the files are
saved. So the timetable data do not need to be saved in the same folder as the NETZ-file.
The fpl-files are searched by the following ways:

o if there is no path filled in: inside the folder in which the NETZ-file is saved

e if a path is known: in this patth which can start by <FBS>, <OWNER>, <USER>.

2.1.3 Steps by working with network timetables
The following steps are recommended for simple use of iPLAN:

create a folder for the timetable and network file on your hard disk
start the iPLAN-programme and create a new ntz-file in this folder

add a line to the network (chapter 2.2.3, page 15)

P wnh P

as an option you can set the color of the line
9
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select the nodes of the line

5

6. repeat the steps 3 to 5 until all lines are filled in

7. as an option you can fill in koordinates for the nodes at the network graphic
8

as an option you can edit the nodes in the network graphic (symbol, size of font and
angle of text)

9. insert new objects (driver's timetable, customer’s timetable, circulation plan, interval
graphic)

Please note, that some objects have to be supplemented by further informations, which are

not included in the fpl-file (hints in customer’s timetables,...). Normally some circulation

planes are possible so that you have to select one of them. At the end you can print the

objects.

All the steps are described at the following pages. Before you create your first ntz-file you
should comprehend the steps in a delivered example ntz-file. The context menu summerises
functions, which you often need and so you can do a fast job.

2.1.4 Contents of main window

The main window is separated in several parts. The left part shows you a network graphic
based on coordinates of the stations and the colours of the lines. This is used for your
orientation and is one of the options to get a graphic timetable (see chapter 3 starting at page
27) or a customers timetable (see chapter 5 starting at page 93) for example. The part on the
rightern side is split in three parts. The upper part contains the list of line files which are
included in the current network. If you click on a node inside of the graphic on the left the first
line which is linked to the node will be selected. Below the list of line files you can see a list of
nodes of the network. If a node has the same abbreviation in every line file the lines will be
combined there so it is possible to change at this node from one line to the other.

At the lower part of th