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ICHI Reader (3NSS008799-01)

Users manual
Abstract

This document describes the usage of ICHI Reader. ICHI Reader is a program used together with ICI and IHI boards to be able to read balise telegram outputs from balise control equipment. The program works with Microsoft Windows 2000, XP or Vista operating systems.
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1. Trademarks used in this manual
Microsoft, Windows 2000, Windows XP and Windows Vista are trademarks of Microsoft Corporation. Intel is a trademark of Intel Corporation. 
Other product and brand names listed in this manual may be trademarks of their respective owners.

2. Terminology

	Balise channel
	A Balise channel controls one balise.

	Balise telegram
	An information message sent from OC or encoder to a balise and the train.

	ICI board
	Interface board to connect to Eurobalise controllers.

	IHI board
	Interface board to connect to Serial balise controllers.

	OC
	Object Controller

	OCS, OCS950
	Object Controller System 950

	Order
	An order sent from the interlocking system to the object controller

	Sync bytes
	Dedicated bytes in the balise telegram used to find the start bit of the balise telegram.


3. Introduction
ICHI Reader is a program used to read balise telegrams. The program can be used both for ICI and IHI boards. ICI board is used together with Eurobalises and IHI is used together with serial balises.
4. Constraints

ICHI reader processes large amounts of data received via COM-port at high speed for some usages. This requires enough processing power in real time as COM-port buffers are size limited and can only hold a couple of seconds of incoming data. Other applications should not be running on the computer if not necessary for the tests, to avoid processing errors because of missing data.
5. System setup (HW)
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5.1 ICI Boards
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5.1.1 Channel Switch

Up to three boards with three balise channels each can be connected. Each board must have a unique channel setting between 0 and 2, set by the white channel switch on the board. This decides on which three channels the board will show up in ICHI-reader.

0 = channel 0-2, 1 = channel 3-5, 2 = channel 6-8
5.1.2 Cable connections

Output from ICI board to the computer is connected with an USB2 cable and will show up as a virtual COM port in the computer.

Input connections to the ICI board are connected with the lowest channel number at the right (closest to the USB-port).
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5.2 IHI Boards
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5.2.1 Channel switch

Up to three boards with three balise channels each can be connected. Each board must have a unique channel setting between 0 and 2, set by the white channel switch on the board. This decides on which three channels the board will show up in ICHI-reader.

0 = channel 0-2, 1 = channel 3-5, 2 = channel 6-8
5.2.2 Cable connections

Output from IHI board to the computer is connected with an USB2 cable and will show up as a virtual COM port in the computer.

Input connections to the IHI board are connected with the lowest channel number at the right (closest to the USB-port).
6. Installation of SW ICHI reader
6.1 System requirements
· Intel or compatible processor, speed depending on number monitored boards and data rate from board. A multi core processor will make performance better as the program does port handling and data processing in separate threads.
· 1024 MB RAM

· HD free disk space 50 MB
· One USB 2 port per connected ICI/IHI board
· Microsoft Windows 2000, XP or Vista
· Microsoft .NET Framework 2 or later (is downloaded when installing if needed).

6.2 Installation

First time, the program is started as a click once application from a website http://bombardier.divid.se/ (select ICHI-Reader)  The program is installed in a protected user area in the computer. This website always contains the latest published version of the application and can always be used to start the program even after it is installed.
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When once downloaded to your computer the program is also available in the start menu (for your user account – other users must do installation of their own first time). 
Every time the program is started and Internet access is available it checks for new versions and gives the option to upgrade. At some times the publisher of the program can also set a rule that old versions must be upgraded before being able to start the program.
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7. ICHI reader settings
When starting the program there are a couple of settings must be adjusted before usage. These settings are saved in a settings file in the user profile.
7.1 COM port settings

The program must know which virtual COM-ports are used for incoming data from the ICI/IHI boards. Up to three concurrent ports can be configured. Ports that are not connected or used should be set to “- NOT USED -“. 

There is no need for a logical mapping between a COM-port and channels in the program, as this mapping is selected by the switch on the ICI/IHI board and included in the sent data. 
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To find out what COM ports are used, right click on “Computer” or “My computer” (in start menu or desktop) and select properties, then click on “Device manager”. In the node “Ports (COM & LPT)” you can see which port numbers are used by the USB-to-Serial converters.
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7.2 Balise channels

This tab contains two tables – sync bytes and defined balise telegrams. At first start up these table are empty, which would cause that no telegrams are found in the data streams. A general default table can be loaded by selecting “Load defaults” in the settings menu.
Sync bytes are defined as two positions per balise channel with defined byte values in hex format, and are used to locate position for telegrams in the looping data stream. Two sync bytes per balise channel in use must be defined.
The balise telegrams table is used to define mappings between 8 byte telegrams and single byte order pointers. When an incoming telegram with correct sync bytes is found it is flagged as “valid” if found in the balise telegrams table, otherwise it is flagged as “invalid”. Valid balise telegrams are defined per balise channel in use.

After editing the tables it is possible to save to a file by selecting “export” in the settings menu. This file can be imported later by selecting “load custom”. Even if the settings are persisted in the user profile automatically, it is highly recommended to save them to a separate settings file when investing a lot of time in editing a new template!
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8. Using ICHI Reader
8.1 Terminal
When settings are done in the ICI Board and Balise channel tabs, this is where to follow the results. Click “Open port” to start processing data from the selected COM ports. Found balise telegrams and orders are displayed for each balise channel. Background colour is changed between red and green to indicate if the telegram corresponded to a defined order (see Balise channel tab) or not.
Checkboxes for each channel are used to disable/enable specific channels to make the view more clear if just looking in a specific channel. 
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8.1.1 Driver type

	Driver type
	Explanation

	MS serial port
	Uses preinstalled Microsoft driver for serial ports in .NET framework. Does not require installing extra drivers. Performance is sufficient on a fast computer if using only one ICI/IHI board. 

	C++ serial port
	This is an internally produced serial port driver in C++. Performance is in some situations better than MS driver, but use USB driver instead if possible. 

	USB driver
	Uses direct USB communication with a driver from the chip manufacturer. This gives best performance, but requires installation of a driver at the computer.
The driver is downloaded from:
http://www.ftdichip.com/Drivers/D2XX.htm 


8.1.2 In buffer usage
This meter gives a hint about how well the computer manages to process incoming data. If the meter is full coloured or rising fast it means your computer can not process data at the rate it is delivered from the ICI/IHI board. Try for example closing unused programs to free up processing power in the computer and run the test again.
8.1.3 Processing statistics

This is just debugging information to be able to tell at what rates data is processed and what the sizes of the waiting queues are.
8.2 Logging
It is possible to log the results of a testing sequence to a text file for later use, or to be able to compare output from ICI reader with input from Win OC-test. 
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8.2.1 Start logging

Logging should be started before opening the port on the “Terminal” tab – if port is already open, close it first. To start logging just click the button “Start logging”, and select where on your computer to put the log file. Now everything that happens in the “Terminal” window is logged until you stop logging by clicking the “Stop logging” button. Note that closing the port does not stop logging (even if there will be no data to log). 

The flag to include raw data is used mostly for debugging. This means that the entire content of every data package is logged to the log file even if no telegrams (valid sync bytes) are found in the data.
8.2.2 Example of log file

2009-03-16 17:03:20.277, Order changed, Channel = 7, NewValue = 3

2009-03-16 17:03:20.263, Telegram invalid, Channel = 8, Telegram = 72-CF-FF-5C-0D-CC-35-5C

2009-03-16 16:19:06.575, Raw data, Channel = 5, Data = 73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-C0-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-FF-1C-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3-73-09-56-DC-B3-FF-96-C3

Explanation of actions logged in log file

	Action
	Explanation

	Order changed
	Telegram found that matched a defined order in balise telegrams definition table.

	Telegram invalid
	A valid telegram (correct sync bytes) found, but it does not match any defined order in balise telegrams definition table.

	Telegram missing in data
	No telegrams can be found in received data packages (are sync bytes correct?).

	Raw data
	Direct logging of raw data in each received package.


8.2.3 Comparing files

The compare function makes it possible to compare that orders in a log file from Win OC test are logged by ICHI reader, and other way around that only orders from Win OC test are logged by ICHI reader.

To be able to compare the files, make sure to follow the instructions in correct order so the files are for the exact same period.  

· Start logging in ICHI-Reader.

· Start logging in Win OC-test.

· Run tests in Win OC-test.

· Stop test and logging in Win OC-test.

· Stop logging in ICHI-Reader.

· Compare the two files in ICHI-Reader.

Before comparing the files there are a couple of settings that affect the comparison result that might have to be adjusted for the individual case.

	Alternative
	Explanation

	Allowed diff (ms)
	How many milliseconds after the order is logged in Win OC test, that it have to be logged in ICHI reader before it is considered not executed.

	Flag multiple order change
	Indicate if same order change from Win OC test is logged more than one time in ICHI reader.

	Channel mappings
	Orders in Win OC test are named as “Order objects”, these names have to be mapped to balise channels in ICI Reader. A default mapping for one board with three channels is loaded at start up.


When comparing start by selecting correct log file in each text box, adjusting settings if needed, and press the “Compare files” button. Results are displayed in the text box next to the button. If the log files are very large the comparing process may take a minute or two.
8.3 Raw data

The three raw data tabs are used for debugging to see the raw data received by each com port in real time. The numbers 1-3 refer to the numbers for each port in the “ICHI Board” tab. Note that the data shown is not yet rearranged according to sync bytes, so it might be bit shifted if looking for telegrams.
As this is a performance intensive function, do not use it at the same time as performing real testing. This might corrupt the results when the amount of available processing power gets too low.
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