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Development of an Automated Tool for Valve
Driver Configuration

Divya Janki Patel, Nithin S, Sivaprakash N

Abstract: The development of a software tool for automating
configuration of valves used in automobiles is discussed here.
Configuring the valve driver is a monotonous task requiring
humongous amount of time and concentration. The tool extracts
data from Microsoft Excel file and generates the source code for
controlling valves. The tool features a user friendly GUI which
allows the user to input and import the configuration files.

Index Terms: Automation, automotive valves, safety critical.

I. INTRODUCTION

Automotive valves are used for a variety of functions
extending from windscreen wiper, automatic door locking,
side screen control, cooling, suspension control [1], steering
control, fuel circulation, primary braking, secondary braking
and emergency braking. The performance and responsiveness
of different systems of the vehicle directly depend on the
automotive valves [2], [3], [4]. Manufacturers have
developed highly sophisticated valves to address the
increasing complexity of engines. These valves can
considerably increase the safety and efficiency of the vehicle
and also match the performance and luxury demand of the
consumer. The device driver for valves are modeled to be
compatible with a layered architecture similar to AUTOSAR
architecture [5], [6] called CESAR [7]. This increases the
complexity of the driver as all the signals in a layer must be
mapped to other layers. On an average any specified
automotive project could easily have 15 valves.
Approximately 110 parameters are to be configured for these
valves. Generating code for such complexity may take days as
2000 parameters are to be configured. The valve driver is
manually configured and hence prone to human errors,
furthermore it is a tedious and time consuming process [8].
The complexity of configuration demands the developer to
critically analyze the software for bugs. Automation of
industrial systems has demonstrated increase in efficiency and
productivity [9]. Creating a tool to automate code generation
[10] for embedded domains helps to save time when
compared to manual coding. The automation proposed here
involves the development of a software tool to automatically
promote code generation that was previously written
manually.
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Il. VALVE DRIVER CONFIGURATION

The functionality of a valve driver is depicted in Fig. 1. One
function is to actuate the valve and the other is error detection
and related safety reaction. Detection of errors in a valve is of
utmost importance as valves are used for safety critical
applications. Frequent checks need to be performed on valves
to ensure safe engine working [11] which in turn leads to the
safety of passengers.
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Fig. 1. Functions of Valve Driver

The organization of parameters in signal configuration is
based on the signal name, initial state of the signal, power
supply information, duty cycle, verification of control switch
and many such parameters. Similarly some of the parameters
in error configuration are feedback signal name, Error id,
mapping error detection. Typically there are such 64
parameters for error configuration and 30 parameters for
signal configuration. Apart from these there are other
configurations that give us detailed information on disparate
parameters such as number of blocks, names of the block,
instance of blocks and also configurations related to power
supply. All of these parameters are then to be incorporated in
to the device driver for the accurate functioning of the valve.

I11. DEVELOPMENT OF CONFIGURATION TOOL

To automate the code generation for valve component, a
software tool named Valve Configurator is developed. The
input to the valve configurator is an excel sheet that has all the
requirements.
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It consists of all the data relating to signal configuration, error
configuration and supply configuration of valve that is
functionality specific as shown in Fig. 2.
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Fig. 2. Block Diagram of Tool

The excel input is a requirement document consisting of ten
sheets that has several configurations namely signal, error,
supply and other such information that is related to the
working of solenoid. The valve configurator then reads this
input excel sheet and takes the necessary data and stores itina
variable. This data is then manipulated in such a way that it
can be used in a layered architecture as the source code
generation is carried out for a complex driver and generates
.nc format output files explicitly for signal and error
configuration, patches a user.inc file and also creates a .txt file
which stores all the collected data for any future clarifications.
The valve configurator is programmed using object oriented
programming techniques as it provides modular structure,
easier to maintain and is reusable. It is also helpful during the
development of script, as the user need to alter the class
attributes and include/remove methods thus making
development process speedy and effortless. The complexity
of programming the automation script is also decreased to a
large extent. Python is used for the development and the
configuration files to be auto generated could be user defined.
It is easy to use and is not affected by windows update unlike
Visual Basics for Applications and MS Access. Script
development is done in python using Eclipse. Some libraries
used for the development are openpyxI, Thread, web browser,
tkinter, datetime, time, shutil, os and sys [12]. The valve
configurator also has a graphical user interface for selecting
the input requirement sheet and also to give other mandatory
files necessary for code generation. It also has a status bar that
indicates the working of the tool and also displays messages if
any incorrect action is taken by user. It also validates the
format of excel sheet and works if the project is compatible
with the given version in tool. If not a message is displayed on
status bar.

IV. IMPLEMENTATION

The valve configuration files are usually written and compiled
in Eclipse, the tool developed can be easily integrated to
Eclipse as an add-on. It launches a GUI with the title as
project name and two tabs as depicted in Fig.3. The first tab in
GUI consists of six labels, six buttons and a status bar. The
second tab in GUI consists of three buttons that are used to
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open user manual, email to clarify queries and a Google sheet
to record problems faced using the tool on a click
respectively. The first tab of GUI consists of label specified
for each button describing its usage. The valve configuration
process is depicted in Fig.4.
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Fig. 3. User interface of valve configurator

The tool has six button, their functionalities are briefly
explained below.

1) Browse requirement file : The button is used to browse the
requirement sheet from the system.

2) Generate the new excel sheet: This button creates a new
excel sheet where in the developer fills in the parameter
values in the sheet that may not be present in the original
requirement sheet. To avoid making changes to the actual
requirement sheet, a new sheet is created and values are
given to the parameters so that these new values could be
replaced by old ones without affecting the original
requirement sheet.

3) Browse the new excel sheet: This button is used to browse
this new sheet that is just filled by the developer.

4) Browse the signal file: This button is used to browse a file
from the project that has all the valve signals in a given
order. To avoid any compilation errors we browse the file
by clicking on the button called browse the signals file and
generate the code for the valve signals according to the
file.

5) Verify values: This button is to verify if any parameters
values that are to be given by developer are present. Once
the check is done and no values are found the status bar in
GUI changes from system name to “verifying done”.

6) Generate source files: This button is used to generate the
source files. Once the files are generated the status bar
changes to “files generated!!!
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Fig. 4. Process of valve configuration
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Display compare infe =
‘D ABinComparei\ManuahPSW_TC2Z76T_DFFLINECAL hex

[f001B378: 06 00 0D 00 CO A5 01 80 “18001B978: 06 00 0D 00 CO A5 01 80
[8001B980: 02 00 00 00 OC A1 01 80 [8001B980: 02 00 00 00 OC A1 01 80
B001B988: 01 00 0D 00 03 00 00 00 [B001B988: 01 00 0D 00 03 00 00 00
1B001B990: 00 00 0D 00 01 00 05 01 [B001B990: 00 00 0D 00 01 00 05 01
18001B998: 00 00 00 00 01 00 00 00 [8001B998: 00 00 00 00 01 00 00 00
[B001B9A0: 70 17 00 00 D0A 00 54 00 [B001B9A0: 70 17 00 00 OA 00 54 00
1B001B9A8: 1A 00 0D 00 00 00 0D 00 [B001B9A8: 1A 00 0D 00 0O 00 0D 00
B001B9B0: 00 20 00 00 00 00 00 00 1B001BIBO: 00 20 0D 00 00 00 00 00
|B001BYB8: 17 00 00 00 17 00 00 08— B001BIBS: 17 00 00 00 17 00 00 00—
1B001BICO: 00 00 0D 00 1E 02 00 00 B001BICO: 00 00 0D 00 1E 02 00 00
1B001BYCB: 00 00 0D 0O 0O 0O 0D 0O [B001BIC8: 0O 00 0D 00 0O 00 0D 00
18001B9YDO: 01 00 00 00 06 00 00 00 [8001B9D0: 01 00 00 00 06 00 00 00
[B001B9D8: 06 00 00 00 CO A5 01 80 [B001B9DS: 06 00 00 00 CO A5 01 80
[BOOTBYED: 02 00 0D 00 D4 A1 01 80 BOOTBYED: 02 00 0D 00 D4 A1 01 80
\BO0TBYES: 01 00 00 00 00 00 00 00 \BO0TBYES: 01 00 00 00 00 00 00 00
[BO01BYFO: 00 00 00 00 01 00 DC 00 [B001BYFO: 00 00 00 00 01 00 DC 00
BO01BIF8: 00 00 0D 00 01 00 0D 00 B0O01BIF8: 00 00 0D 00 01 00 0D 00
1BOOTBADO: 70 17 0D 00 DA 00 5A 00 [BO0TBADO: 70 17 0D 00 DA 00 5A 00
[B001BAOS: 1A 00 00 00 00 00 00 00 [B001BAOS: 1A 00 00 00 00 00 00 00
BO01BA10: 66 26 0D 00 00 00 0D 00 BO01BA10: 66 26 0D 00 00 00 0D 00
iBO01BA18: 18 00 0D 00 18 00 00 00 [BO01BA18: 18 00 0D 00 18 00 00 00
18001BA20: 00 00 00 00 1E 02 00 00 [B001BA20: 00 00 00 00 1E 02 00 00
[B001BA28: 00 00 00 00 00 00 00 00 [B001BA28: 00 00 00 00 00 00 00 00
1BO01BA30: 01 00 0D 00 06 00 0D 00 JE[I[HEAS[I: 01 00 0D 00 06 00 0D 00
iB001BA38: 06 00 0D 00 CO A5 01 80 [B00TBA38: 06 00 0D 00 CO A5 01 80
[B001BA40: 02 00 00 00 9C A2 01 80 [B001BA40: 02 00 00 00 9C AZ 01 80
[B001BA48: 01 00 0D 00 01 00 0D 00 ~|B001BA48: 01 00 0D 00 01 00 0D 00
[8001B9B8: 17 00 00 00 17 00 00 00 ] [8001B9B8: 17 00 00 00 17 00 00 00 |

Fig. 5. Output from the tool vs. manual configuration

Fig. 3 shows the GUI and the status bar that indicates that files
are generated successfully, when the generate button is
pressed. The hex comparison of the source code that was
manually written to that of the source code which was
self-generated using the valve configurator is shown in Fig. 5.
Hex view tool [13] was used to perform the hex compare for
both the codes.

VI. CONCLUSION AND FUTURE SCOPE

The valve configurator tool developed decreases the time
required to configure the valves from days to just minutes.
The complete process of understanding the tool and using it
for the first time for a project would require 30 minutes.
However subsequently for the same project it would take less
than a minute as the new excel sheet is already filled by the
user. The future scope includes the automation of the
requirement generation and testing of the signals generated by
code in oscilloscope.
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