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1. General

1.1 System Description

BYK.RoboticDataService is a data converting and storing service software for bykLINK.
Because bykLINK stores all measurement data in text files, it is needed to read and convert
them in order to let smart-chart users see the data in smart-chart -> analysis module. The
conversion runs automatically in the background. The users can do their analyzing
continuously during BYK.RoboticDataService runs.

1.2 Overview of components
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2. Installation and Startup

2.1 Technical Conditions

Minimum hardware requirements:

Processor: 2GHz or faster
RAM: 4 GB
Available disk space: 500 MB

If the data is to be stored on the PC the Minimum size of the used hard disk depends on the
number of measuring data, which are to be kept long-term on the Computer.

Software
Operating system: Windows Vista, Windows 7, 8, 8.1, 10
Framework: Net 4
BYK-Gardner: smart-chart 3.x.x. or higher
Installation

Install smart-chart. You can read about the smart-chart installation details in the
documentation. BYK.RoboticDataService is part of the installation.



3. The Graphical User Interface

20160407_080404_ABG_1.dat

20160407_080224_CONV_2.dat
20160406_165925_COMPACT _Silver.dat
20160406_165759_SEDAN_White.dat
20160406_142716_COMB_45.dat

20160406_142325_FTR 44.dat

‘ 2016.05.18 16:11:57.53 Processing 20160407_080404_ABG_1.dat started.
‘ 2016.05.18 16:11:57.54 Open data file...

2016.05.18 16:11:57.54 Extracting data from file...

2016.05.18 16:11:57.55 Creating testserie for Bykmac job...

” u

It is quite simple. There are only three buttons “Start, “Stop”, “Settings” and three windows
to show the incoming files, the already processed files and the log content.

4. Configuration BYK.RoboticDataService

The configuration is performed with the config file RoboticServiceConfig.xml.
The config file defines the main database path, the connection string, the resource folder

path and the so called mapping areas. Editing the file is not necessary; the software provides

. . Settings )
a user friendly window to set the parameters. The button opens the window.



Database | Source Folders and Files | Symbol mapping | Crganizer | Color standards | Paintlines | Checkzones |

Standard and Organizer database

@ Local MS SQL CE file CAProgramData\BYK\smart-chart 3.00\bykmainDB_3.sdf

® M5 SQL Server Database Server=bgg-500-0044;Database=5M3TestIntegrated Security=55PL;

Measurement database

:TestPaneI n

CAProgramData\BYK\smart-chart 3.08MeasureDatabases\TestPanel sdf

Create measurement item per device |

4.1 Database Settings

Standard and Organizer database

The software needs information about the used color standards, organizers and check
zones. They are stored in the so called main database of smartchart. The main db can be
defined as a local database file (.sdf) or a MS SQL server database. (or both, but only one is
active) The user can choose the place of the main db with the radio buttons. If the server
connection is changed after the last start of BYK.Dataservice the “Refresh” button will be
activated. Pressing it updates the connection string.

Measurement database

All the data coming from the robotic system will be stored in the database selected in
the combo box. The box contains all the databases linked to smartchart.

Create measurement item per device [

With bykLink it is possible to control up to 9 Byk-mac and 9 wave-scan devices. (In
arbitrary variations) If the check box is:
- unchecked, all the data in one input file will be stored as one measurement,



- checked, the program stores for all devices found in the input file an own
measurement item into the database.

4.2 Source Folders and Files

Registered folders for watching

[’ UMRoboticTransferTest\MAC

w UMRoboticTransferTest\Wave

Load nodes from BykMAC output file
Load nodes from Wavescan output file

Registered folders for watching

In this window the user can define the folder path of bykLINK output files. Because it is
possible to define more output folders in bykLINK (e.g. Wavescan, Bykmac) it is also possible
to create more entry here. The software checks all the defined paths and reads the new data
files if any exist.

Load nodes from BykMAC output file
Load nodes from Wavescan output file

BykLink offers xml files as output for Byk-mac and / or wave-scan data. If the user already
has a data file, with clicking the button (depends on the instrument type) and selecting a file,
it will be analyzed and the used symbols temporary stored for helping the user to define the
right symbols in the “Symbol mapping” tab. (See below)



4.3 Symbol mapping

| Database | Source Folders and Files| Symboel mapping | COrganizer | Color standards | Paintlines | Checkzones |

Bykmac symbols | Wavescan symbaols

Job items Point items
Maodel :Model Checkzone

=
Color | Colour
- - r . -
Paintline | Paintline
-
Comment | Comment

o=

Vehicleld VID

L

jobheipers (NI Point heipers (AN

l JobHelper_1 l PointHelper_1 Point_nr

Both device families have their own symbol mapping, therefore also an own sub tab. Here
only the Byk-mac tab is explained because the wave-scan ere has absolutely the same
construction and rules.

There are 2 groups of parameters:
Job items: they are valid for the whole dataset.
Point items: they values vary with the check zones.
Job items

There are five predefined parameters. They are identical with smart-chart’s parameter 1 to
5 in the data transfer module. (See picture below)

Save Parameter 1 Date Standard Parameter 3 Parameter 4 Parameter 5
o :Model n 5/18/2016 :Paint\ine n :Comment n :Seria\ Mo n
:Sample Mode n 221PM :STANDARD 3 n :Sample Paintli n :l n : n

-
'\q Measurements

The dataservice defines Parameter 1 as Model. This field is used to identify the car body.



Parameter 2 is always the color standard. Usually, parameter 3 is the paintline, Parameter 4
is a comment and Parameter 5 is the vehicle identification number (VID), but the user can
define a different purpose for the last 3 parameters or ignore them completely.

. For example smart-chart needs the parameter value of “Vehicleld”. In a bykLINK created
output file it would be defined as the content of <VID> node.

<?xm]l wversion="1.0"7>
<byklink service bykmack
<jobdata>
<timestamp>2016-04-06T16:11:57</cimescamp>
<VID>Vhcl48714</VID> |

Y R N L TR R, e - ——————mem e Y

So, the configuration needs to be like this:

Vehicleld | MID —

Sometimes the mapping is more complicated, because a robotic control system is not as
flexible as PC software. To provide more flexibility at symbol mapping it is possible to define
helper parameters to store values provisionally and use it for example as a “Rule”. (Job
helpers, Point helpers) See below: Organizer.

Point items

Point items work in a similar manner as Job items. They are all optional; however
“Checkzone” is needed if the user works with smart-chart defined “Organizers”. There is only
one predefined point parameter, the check zone. This will be used to store the information
about the physical position of a single measurement. Smartchart shows them in the Data
Analysis Module. (See below)

L | 'COMPACT 4DOOR " 'SkyBlue n 9 Test me; ent 112233 }IC BYK-mac 23mn I f " ) Scheml
Model Color Paintline Comment Serial Nr. e | Tevel | |
-
Standard (VID)
Absolute Values
Limit / Tol
Limit / Tol
CheckZone
|:‘|> Left_Back_Door ® I
Check zones |:‘> Left_Front_Door
— = Right_Back_Door
|:" - Right_Front_Door el




Load nodes from BykMAC output file ,
Load nodes from Wavescan output file ’

If the “Load nodes from output file” buttons where used, the symbol mapping combo boxes
are filled with the node names defined in bykLink output files. In this case, setting the right

node name to a parameter is an easy job. See picture.

‘©

| Databaze | Source Folders and Files | Symbol mapping |0rgar|izer | Color standards | Paintlines | Checkzones

Bykmac symbols | Wavescan symbaols

)

Job items
Maodel
Calor
Paintline
Comment

Vehicleld

Job helpers

‘ JobHelper_1

_Maodel

timestamp
vID

Mote
Body_type
Colour
Model

Ptline

Point items

Checkzone z loc n

Point helpers |

‘ PointHelper_1 Point_nr

Cancel

In the output data:

<?xml wversion="1.0"7>

<byklink service bykmacx>
<jobdata>

<timestamp>Z016-04-06T16:11:57</timestamp>

<VID>Vhel48714«</VID>
<Hote>This is a comment</Hote>
<Body type>SDR</Body type>
<Colour>SElue<,/Colour:
<Model>MDL12353<,/ Model>
<PrLine>1«</PtLine>

<,/jobdatar
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4.4 Organizer

A smart-chart organizer can have a lot of models. The RoboticDataService finds the right
organizer over the model name. Smart-chart users sometimes create compound names from
different parameters.

For example, a car model with name MDA123. MDA123 has three chassis variants:
4DR, 5DR, Convertible, so three model names will be defined in smart-chart:

MDA123 5DR, MDA123_4DR and MDA123_Convertible. RoboticDataService.exe has to be
able to create the right name to find the organizer. Because the model name and the body

type are in different nodes in the output file the user has to define an “OrganizerModelRule”
like this:

C B

| Database | Source Folders and Files | Symbol mapping | Organizer | Color standards | Paintlines | Checkzones

Rule to find the right organizer:

The software chooses from the database the organizer whitch contains the here defined symbol value as
Maodel parameter value. The symbol is a free defined string.

For example:
{0}_{1}. Model, JebHelper_1

where {0} the 1st placeholder, {1} the 2nd placeholder, '"Model’ and JobHelper_1 are job symbols. (See

Symbol mapping) If symbeol ‘Model’ = Compact and "Jobhelper_1' = 3Doors, the created symbol value
= Compact_3Doors

If no symbol defined here the software takes the ‘Model’ job symbol value and tries to find the organizer
with it.
Symbol definiton  {0}_{1}, Model, JobHelper_1 | Check |

BYK-Mac
Wavescan o

The entry says: get the Model symbol value, add a “_” character to it and append the value
of the JobHelper_1. The result is the Model parameter value in smart-chart. It can be used
for searching for the right organizer. The user can check the Rule definition with the “Check”

button.

11




4.5 Color Standards

Smart-chart uses color standards. If the user wants to compare the data with a color
standard, it has to be placed in the main database and the software has to be able to find it.

| Database | Source Folders and Files | Symbol mapping | Organizer | Color standards | Paintlines | Checkzones

Color standard mapping

& wht W PaperWhite

& siv.sL % skyBlue

L M BLK W NightBlack

Symbol value Color standard name in smart-chart
|

NightBlack

PaperWhite

SkyBlue

STANDARD 01

STANDARD 02

If the robotic system is not able to provide the exact color standard name, it is possible on
this tab create mapping, what navigates between smart-chart standard names and the
output file defined Color node values.

Example:

The service searches in the output file the node “Colour” (symbol mapping)
The value of the <colour> node is “M_BLK” in the input file.

. —————— " ————— o n =y ———

<VID>Vehicle-1245«</VID>
<Colour>M BLE</Colour>
</9obdatar

The rigHt color standard is called “NightBlack” in the main database, so the needed mapping
should be this:

‘ £ M BLK ¥ NightBlack

12



4.6 Paintlines

Paintline mapping works like the Colorstandard mapping, but it is based on the “Paintline”

input parameter.

4.7 Checkzones

Users like to give meaningful names to check zones e.g. Right_Front_Door_Middle, but the
SPS (PLC) has sometimes only limited character amount for data transfer. To solve the

problem the user can define mapping for check zone names here.

| Database | Source Folders and Files | Symboel mapping | Crganizer | Color standards | Paintlines| Checkzones

Bykmac checkzones | Wavescan checkzones | Mapping rules |

Bykmac checkzone mapping

& 1 40R
£ 2 4pr
L 3 40R
& 4 4pR
£ 5 4or

t Left_Front_Door
t Right_Front_Door
( Left_Back_Door
t Right_Back _Door

‘ Roof_Rear

Symbol value

Bykmac checkzone name in smart-chart

Left_Front_Daor
Right_Front_Door

Left_Back_Door
Rinkt Bark DNonr

Cancel

The Checkzone mapping has the point item “Checkzone“as an input parameter. Bykmac and
Wavescan devices have their own, independent check zone mapping, similar to smartchart

Organizer module.

It is also possible to build a compound symbol. The method is the same as shown in

OrganizerMapping.

13
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I d
| Database | Source Folders and Files | Symboel mapping | Organizer | Coler standards | Paintlines| Checkzones I

Rule to find the right checkzone:

The software chooses from the database the checkzone whitch has the same name what the defined
symbol gives back as value. The symbol is a free defined string. See the example in the Organizer tab.

If no symbol defined here the software takes the 'Checkzone’ point symbol value and tries to find the
checkzone with it.

BykMAC Symbol definition {0}_{1} Checkzone, JobHelper_1
Wavescan Symbol definition | {0}_{1}, Checkzone, JobHelper_1

5. Run procedure

After clicking on the “Start” button the software reads RoboticServiceConfig.xml to get the
settings, localizes the input file directories (bykLINK output folders) , the database, where
the data will be saved to and load all the mappings and rules.

When the initialization is finished, it opens the first text file in the incoming file buffer.
Program steps:

1. Extracting the color standard name, organizer id, the parameters like paintline name,
Vehicle id, comment.

2. Check if a color standard exists in the main database with the given name.

3. When the standard is found, check if an organizer exists with the given model in it.
Otherwise the data will be stored as an “absolute measurement”.

4. When the organizer is found, the service reads out the check zone names. If no
organizer is identified the data will be stored as a “difference measurement”.

5. Start reading the point data from the file. From the header nodes it tries to get check
zone information. After reading and mapping over existing rule it checks if the
specified check zone exists in the organizer. If the result is positive it stores the data
with the found check zone information, otherwise it creates a pseudo check zone
with name SAMPLE X. (X will automatically incremented )

6. When the storing process is finished, the file will be closed and moved into a
subdirectory called “Processed”.
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