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Introduction and Overview

Introduction and Overview

1.1

Scope

1.2

MDF files contain measurement data. To be able to interpret the measured values
it is necessary to know on which base it was measured. On one side there is meta
information about the measured objects (ECU, networks ...) and the measurement
equipment (measure modules, interfaces ...). On the other side there is the
calibration data in the ECU that was used while measuring. The calibration data is
often modified while the measurement is running. To interpret the measurement
values in detail it makes sense to have the calibration data and its changes
available.

This document describes how calibration data and calibration changes can be
added to MDF files.

Definitions and Abbreviations

A2L File

ASAM MCD-2 file that contains the ECU description and how the calibration
data in the binary can be interpreted.

ASAP2
ASAM MCD-2 MC Standard

BINARY FILE
File that describes the memory dump of an ECU (Hex, S19 ...)

ECU
Electronic Control Unit

MDF
ASAM MDF file format

Recorder Activation
The recorder is active but waiting for a trigger to start

Recorder Start
The recorder starts recording

MDF Big Data Support Description 4
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Basic Idea for Calibration Data storage in MDF

Basic Idea for Calibration Data storage in MDF

2.1

Most of the ECU support a two page concept for calibration. A reference page that
cannot be changed and a working page where the calibration data is editable. The
ECU can be switched to use either the reference or the working page.

To reproduce the calibration while analyzing the measurement data offline it is
necessary to have the reference page, the working page, the interpretation
description of the pages and a signal that states which page the ECU used.

The content of the working and the reference page can be stored in two binary
files. The interpretation of the pages is given in the A2L file. All three files can be
stored as attachment in the MDF file (ATBLOCK).

The signal that states the used page can be stored as event in the MDF file.

The calibration changes while recording can be stored as a special calibration
event that describes the change. (Value array with start address inside the binary
file)

CAL Data Event

MDF Big Data Support Description

The CAL Data Event stores the individual calibration events.

Timestamp: Time distance from starting
point of MDF file
. Characteristic: Reference to the related
Characterisltic: MyMap\XCP:1 device / A2L file
StartAddress: 0x1234 L . .
Data StartAddress: Address inside the binary file
0x33 0x31 0x32 0x33 0x30 0x31 0x23 0x33
x22 0x31 0x52 0x53 0x20 0x21 0x22 0x23 Data Byte array that covers the raw

values that were calibrated

Fig. 1 CAL Data Event
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2.2 Recording Time
The MC tool memorizes at recorder activation the reference and working page.
Together with the A2L file it writes this to the MDF file (maybe later, not at recorder
activation to save time). Whenever a calibration action (by tool user, remote control
...) takes place the MC tool writes a calibration event to the MDF file. For each
page switch the MC tool writes a page switch event to the MDF file.
REC Activation / Start Calibration REC Stop
v v + 't
[ MDF o PRR
Data =]
WP P 2L
: A A8
R T R
IE] Binary file (WP) B - :
_ - INCA writes the
@ Binary file (RP) —
@ A2L file o
calibration events
Fig. 2 Calibration recording
2.3 Analyzing Time

MDF Big Data Support Description

The MDA tool extracts from the MDF file the attached files with the reference and
working page data and the A2L description file. To show the user the calibration
data of the working page of a dedicated point in time the MDA does the following: It
copies all calibration event data over the working page until the last event before
the dedicated point in time. Then it interprets the working page by the A2L
description file.

7.1;3""\
S A [
i

""'*i‘g“

A 4

MDF RAEE
==
WP RP A2L
MDF Start: Calibration /
data is
Binary (WP) copied over

the original -
Binary (WP)

is used for.
CAL data

Fig. 3 Calibration analyzing
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Basic Idea for Calibration Data storage in MDF

Referencing the Calibration Data by MDF Meta Data

To ensure that the MDA tool is able to assign correctly the different files (binary,
description ...) the Meta Data in the MDF file contains links to the different files.

MDF supports a <common properties> entry for Meta Data in the HDBLOCK. Here
adds the MC tool info about the files attached to MDF file.

<tree name="target">
<e name="module">Engine</e>
<e name="type">Software</e>
<e name="path">XCP:1</e>
<tree name="description">

<e name="description file">demo\descriptions\engine.a2l</e>
<e name="checksum ecu side">0x1EF3</e> <!-- code part -->
<e name="checksum tool side">0x1EF4</e> <!-- code part -->
<e name="file id">897E2A</e>
<e name="node id">93A64B</e>

</tree>

<tree name="dataset rp">
<e name="description file">demo\datasets\engine.hex</e>
<e name="checksum ecu side">0x42F1</e> <!-- data part -->
<e name="checksum tool side">0x56A3</e> <!-- data part -->
<e name="file id">8734BC</e>
<e name="node 1d">93A64B</e>

</tree>

<tree name="dataset wp">
<e name="description file"> demo\datasets\engine 1.hex</e>
<e name="checksum ecu side">0x34Cl</e> <!-- data part -->
<e name="checksum tool side">0x34Cl</e> <!-- data part -->
<e name="file id">66D723</e>

<e name="node id">93A64B</e>
</tree>
</tree>
Fig. 4 Meta Data in MDF HDBLOCK to reference the files in MDF

MDF Big Data Support Description 7
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2.5 Copying Calibration Event Data over the Working Page

Both, the working page and the calibration event data is stored as binary
information. By this the data can be updated easily.

A 4

/ ‘.‘f f ¢
f oL ERR
‘l “ Data ==
\ | (Timestamp: 56743 WP RP A2L

Characteristic: MyMap\XCP:1
‘ Starthddress: 0x1234
Data:

| 0433 0x31 032 0x33 0330 x31 023 033 \
| 22 Ox31 0x52 053 0%20 0x21 0x22 023,
\ Binary File
| 020 021 022 0:23 0:20 0x21 0022 123 |
| [ ox20 0x21 022 0x23 0x20 0x21 22 123 |
0320 0x21 0X22 0x23 0x20 0x21 0X22 0X23
0:20 x21 0x22 0x23 020 021 0x22 023 |/
0x20 0x21 0x22 0x23 020 0x21 0x22 023 ‘/

—

0x33 (31 0x32 0x33 0x30 (x31 0x23 0x33
0x22 (131 0x52 0xS3 0320 0x21 0x22 023
020 521 0x22 0x23 0:20 21 0x22 0x23
020 (021 0x22 0x23 0320 Dx21 0x22 023
0x20 x21 0x22 0x23 0x20 321 022 0X23
0x20 (21 %22 0x23 0x20 (21 22 23
0x20 x21 X2 0x23 020 (21 122 0x23
0x20 (21 0x22 0x23 0x20 021 0x22 0x23
020 (021 0x22 0x23 020 Dx21 0x22 023
0x20 x21 0x22 0x23 0x20 321 022 0X23
0x20 (21 022 0x23 0x20 (21 22 23

Fig. 5 Update Binary Data with Calibration Event Data

“ NOTE

The CAL Data Event may contain not the complete data of a characteristic. It
may contain only the changed part.

251 Time Stamps

The MC tool writes to each CAL data entry the time stamp when it does the
calibration. By this the MDA tool gets the time relation between measurement
values and calibration values.

“ NOTE

The accuracy of CAL data time stamps depends on the performance of the
calibration channel.

The calibration operation needs some time. The MC tool gets no feedback when
exactly the calibration was executed on the ECU.

By this it may happen that a CAL data time stamp is earlier as the real
calibration happened.

MDF Big Data Support Description 8
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3 Recording with Trigger

If the MC tool starts or stops recording with a trigger there is no major change. If
there is a re-triggering two cases are important.

3.1 Calibration while waiting for Trigger

The MC tool records calibration changes already while waiting for the trigger to
ensure that all calibrations are up to date.

8 8 8 8

Start
REC Activation Calibration  Trigger Calibration REC Stop
} L X ! J ,
»
¥ v + v ¥ t
| pause caL MDF oA PRR
Data Data ==
e

A 4

INCA memorizes status -
at REC activation: —
_ _

(=) snar e o) —
() Binary e ) -
@ AL file -

calibration events

Fig. 6 Calibration while waiting for Trigger

3.2 Re-Triggering with the same MDF file

The MC tool records calibration changes independent of pause to ensure that all
calibrations are up to date.

8 8 8 8 8

Stop Start
REC Activation / Start Calibration Trigger Calibration Trigger Calibration  REC Stop
} A I W ! R
>
v v + i + v + t

L MDF o pause (gt o T

Data Data Data ===]

e

A 4

INCA memorizes status i //
at REC activation: -
_ /}/ B

[E) snor e r P —
E A2L file —
calibration events

Fig. 7 Re-Triggering with the same MDF file

MDF Big Data Support Description 9
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3.3 Re-Triggering with the new MDF files

When the MC tool writes with every stop trigger a new MDF file it is necessary that
each MDF file contains all information. The MC tool writes the files of the first

activation to each MDF file.
Additionally the calibration changes of the former MDF file are necessary as the
binary file of the first start recorder is used.

8 8 8 8

Stop Start

REC Activation / Start Calibration  Trigger Trigger Calibration REC Stop
I I A J L
»
¥ v v ¥ v + t
| MDF o oo ot IDF e 22
Data EEE Data Data (===
INCA initializes MDF \ WP RP A2L WP RP A2L
AN A 4 - A 4 4
INCA memorizes status —_— /S ) INCA takes over - /
at REC activation: - } all changes _—

I—éhl Binary file (WP)
Igl Binary file (RP)

@ AL file — -

INCA writes the
INCA activates files in MDF
calibration events

Fig. 8 Re-Triggering with the new MDF files

“ NOTE

The CAL Data Events taken over from the former MDF file may be merged to
one for optimization.

The CAL Data Events taken over from the former MDF file will get the time stamp
of the starting point of the new MDF file.

MDF Big Data Support Description
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4 MDF Entries
INCA writes the Big Data information to MDF V4 files. For the different entries
INCA uses MDF standard mechanisms.

4.1 Files
MDF supports ATBLOCKS to store attachments. An attachment can be any kind of
file. See [MDF] chapter 5.11. INCA writes the files compressed (zipped) to the
ATBLOCK. See [MDF] chapter 5.11.

411 Reference to the ATBLOCK

INCA writes the file name + path in the MDF Meta Data (see Referencing the
Calibration Data by MDF Meta Data).

B MDF-Explorer/Validator HD:0/MD:0 Database:

Structure
=] ID:0 MDF 4.10 ~ <common_properties>
=] ‘_‘ HD:0 = <tree name="ETAS Target Description™>

= <tree name="targets">

[#] Dats Groups ~ <tree name="ETK test device:1">

[ File History = <ename="name* ype="string">
& Attachments DEMO
#4 Events <fe>
|-} MD: 0 Database: v <ename="type" type="string">
Software
<fex

= <tree name="description">
- name=description file" hype= 'ching i
[ ‘\MDFAttachments\ETK-Testdevice{35B7739F-21EC-4F0C-A378-0299499B3734)\Project\Dema00 - ASAP3.a2| ]
<JET
~ <ename="checksum ecu side” type="string">
0x8000
rlan

Fig. 9 File path and name in MDF Meta Data

As reference INCA uses the original file name (not the database name) and a path.
The path is necessary when multiple files have the same name. INCA generates
for this a relative path with the following structure:

\MDFAttachments\<device_name>[<GUID>]\<classification>\<original_filename>
o MDFAttachments is fix
e <device_name> is the device name from the INCA hardware configuration
e <GUID> is an ID generated by INCA

e <classification> is 'Project' for ECU description files; 'RP' for the reference
page; '"WP' for the working page

Note: INCA uses this relative path additionally to prepare (zip) the related files
when the measurement starts. INCA deletes the files when the MDF file is written.

INCA writes the same name + path to the ATBLOCK as tx_data.

Structure | Signals HD:0/Attachments/AT 0/TX:0 \MDFAttach B
Name Type Description Value
=) 1D: 0 MDF 410 this LK }Elncksmn address |0xD6AS
87 Hp:o i CHAR Block type identifis] =T
] Data Groups reserved BYTE Reserved
| File Histery length [UINT64 [Length ofblock 120
B ) Attachments link_count [UINT64 [Number of links__J0
B ) AT:0 applicatio o data CHAR Test [[~E ETK-Testdevice(35B1739F -2l EC-FOC-A378-0209499B5 734} Project Demo09 - ASAP3 a2l |
£ TX:0 \MDFAttach
£ TX: 1 applicatio
W EN ATt mnlimsin

Fig. 10 File path and name in MDF ATBLOCK

MDF Big Data Support Description 11
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4.2 Calibration Events

For each ECU device INCA generates a Channel Group named "Calibration" that
contains 5 signals (CNBLOCKSs):

e Time
the time stamps of the calibration actions
e Address

the physical values represent the addresses that have been calibrated
o address 0 indicates a page switch

o The addresses shall be stored in an unsigned integer. The size of the
data field shall be wide enough to cover the addresses needed

e ActiveCalibrationPage
references to which page is active, and tracks also page switches
refers to the active page and tracks page switches

o The active calibration page shall be stored in an unsigned integer.
The size of the data field shall be wide enough to cover all pages.

o The impl/ phys conversion is a value to text conversion
= 0 to "Reference Page"
= 1 to "Working Page"
= All other known values are further pages
= Default is "unknown"
e StateSynchronized
shows the data synchronization between INCA and the ECU while recording

o The state synchronized shall be stored in an unsigned integer. The
size of the data field shall be 1 bit

* 0 means that the ECU does not match the current INCA
Working Page

= 1 means that the ECU matches the current INCA Working
Page

e Data
For Data INCA uses a CNBLOCK with variable length (VLSD). This means
that Data contains the offset to the real calibration value arrays in the related
SDBLOCK. (See Fig. 11)

o The data (offset) shall be stored in a signed integer. The size of the
data field shall be 8 byte

All CNBLOCKS shall reference in the Source Information to the device the
calibration events belong to.

MDF Big Data Support Description 12
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Structure ‘ Signals |

= ID: 0 MDF 4.10
B |7 HD: 0
= [Pﬂ Data Groups
[#] pG: 0 Data Group
|##] pG: 1 Data Group
H DG: 2 Data Group
[.-’75] DG: 3 Data Group
[55] DG: 4 Data Group
|#] pG: 5 Data Group
Bl ] DG: 6 Data Group
=2~ o
[l <] Channels
™| CN: O time\ETK test d..

FEEE
e [¢] [¢]

m

CN: 4 data\ETK test d..,
= TX: 0 data

P sI: 0 Source Infor...
E =} Data Blocks

|3 MD: 0 Data Chann
TX: 0 Calibratio
0 Sl: 0 Source Information
T*:1

o CM: 1 address\ETK tes...
CM: 2 ActiveCalibratio...
CN: 3 StateSynchroniz...

i~ Data

= Nata Rlocks

Fig. 11

MDF Big Data Support Description

MDF Entries

HD:0/Data Groups /DG :6/CG :0/Data

Index  time'ETK test device:l address\ETF ActiveCalibrationPage'E1StateSynchronized ET data' ETK te
0 0 0 o 0
1 2,03511900099909 0 0 1
2 3,3630618009995% 0 1 1
3 10.441103400999 33336 WP 1
4 10,4427029009993 33340 WP 1
3 10.444436200998% 33337 WP 1
6 10,4456035009997 33532 WP 1
7 10,4473459009993 33360 WP ]
8 13, 4731277010004 0 RP 1
¢ 14,3300/03010002 0 WP 1
L3

calibration
valuesjinithe
SEBLEEK

Calibration event and offset of data

13
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INCA Support

INCA Support

5.1

INCA supports the Big Data recording optionally. The user decides which
information INCA shall write to the MDF file.

Option Settings

5.1.1

5.1.2

51.3

51.4

5.1.5

In the INCA user options for the Experiment exists a set of options to control the
Big Data behavior.

Data exchange ASAM-2MC editor % ODX E-Target Calibration Session Log Path Limited EMU RAM General
) MCE General Autostart [ Experiment b Hardware HexFiles Autocommit Import / Export

Option Value
Option Value ~ Enable Big Data Support Ves

Measure <-General, Measure window, Oscilloscopes, Measure, \Write description file Include in MDF (zipped)

Calibration <-General, Calibration , Table editor, Calibration wir Write Reference Page  No

Support for Big Data Recording <-General-» \Write Working page No

Name Alignment Left Write Calibration Events  Yes

Index Alignment Left

Adjust font in the variable views if the view size is No

changed If this option is enabled, changes of calibrations will be tracked in
View of search dialog By Structure the mdf file.
Automatic start of data visualization No

Confirm page switch dialog No

Display variables of all subfunctions Yes OK Cancel Default

Fig. 12 INCA User Options

Enable Big Data Support

If this option is set to 'No' INCA does not write any calibration events nor A2L or
Hex files to the MDF file.

“ NOTE

The Meta Information of the MDF file is not affected

Write Description File

If this option is set to 'Include in MDF (zipped)' INCA writes the related description
files of all devices (A2L) to the MDF file.

Write Reference Page

If this option is set to 'Include in MDF (zipped)' INCA writes the reference pages of
all ECU devices as Hex files to the MDF file.

Write Working Page

If this option is set to 'Include in MDF (zipped)' INCA writes the working pages as
Hex file to the MDF file.

Write Calibration Events

If this option is set to 'Yes' INCA writes for each calibration action a calibration
event to the MDF file.

MDF Big Data Support Description 14
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6 Further Documents

[MDF] ASAM MDF Measurement Data Format V4.1.1 Date: 2014-06-04

MDF Big Data Support Description 15
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7 Contact Information

ETAS Headquarters

ETAS GmbH

Borsigstrale 24 Phone:  +49 711 3423-0
70469 Stuttgart Fax: +49 711 3423-2106
Germany Internet: www.etas.com

ETAS Subsidiaries and Technical Support

For details of your local sales office as well as your local technical support team
and product hotlines, take a look at the ETAS website:

ETAS subsidiaries Internet: www.etas.com/en/contact.php
ETAS technical support Internet: www.etas.com/en/hotlines.php

MDF Big Data Support Description 16
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