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Typographic Conventions

Caution
| This symbol calls your attention to warnings.

Info
Here you can obtain supplemental information.

Practical Procedure

’; Step-by-step instructions provide assistance at these points.
Example
i'i Here is an example that has been prepared for you.
|
Edit
f Instructions on editing files are found at these points.
Do not edit manually
This symbol warns you not to edit the specified file.
FAQ
'2? In this area you can get answers to frequently asked questions.
[OK] Notation for buttons in dialogs
<TAB> Notation for keys on the computer keyboard
<Ctrl>+<zZ> Notation for keys on the computer keyboard which
should be pressed simultaneously
Add... Notation for menu, command and dialog hames
File | Save file Save file is identified as a command in the File menu
on message 0x100 Notation for the function/script syntax
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1 Introduction

This manual explains how to use the ASAP2 Editor. The editor manages the different
controller databases. This editor allows you to view, input and change all information
in a dialog-driven format.

Info
You can execute the ASAP2 Editor also without a valid license. In this
case it runs in the "Viewer" mode.

In this mode no changes of the database are possible (creating, editing
and deleting of objects, import and export of databases...); the loaded
database cannot be saved or exported. The respective menu com-
mands are disabled (grayed out).

To purchase a license please contact the Vector support: canape-
support@de.vector.com.

Here we will also show how to create a new controller database that is appropriate
for your ECU. We also describe how existing controller description files can be im-
ported and exported.

- Info
The terms database and controller database will be used here as syno-
nyms.

1.1 System Requirements
To use ASAP2 Editor the following system requirements apply:
PC with Windows XP (SP3), Vista or Windows 7 (32 and 64 bit editions)

- Info
Windows 95/98/ME/2000 and NT are not supported by ASAP2 Edi-
tor

1.2 Copy Protection

The data medium is not copy-protected. The licensee is authorized to produce a (sin-
gle) backup copy. The conditions of the Vector license agreement must be observed.

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0
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1.3 New Functions of ASAP2 Editor Version 13.0
e Performance optimization in reading databases
e Extended plausibility check (check memory segments for duplicate names)

e Support keyword sysc() for using system constants in algebraic conversion
methods, provide picklist selection to insert system constants into formulas

e Extended support for editing more than one variable:

0 The assigned record layout can be changed if all variables have the
same record layout at start of dialog and if all have same object type.

The dimension of value blocks can be edited.

The properties of X axis and Y axis can be modified if all edited curves /
maps refer to the same record layout.

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH
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2 Installation

The Setup Program starts automatically when the CD is inserted. In the dialog
ASAP2 Editor Setup click on the button [Install Application].If you have deactivat-
ed the Autorun Function of your computer, start the program setup.exe on the CD and
follow the instructions of the installation program.

The language of the dialogs for the installation process depends on the operating
system settings. The language of the ASAP2 Editor user interface can be selected
during installation. The language setting can be changed later in the options dialog.

- Info

I Some Windows standard buttons and dialogs are displayed inde-
pendently from the ASAP2 Editor language setting in the language set
on the computer (e.qg. the dialogs for selecting color and font and but-
tons such as [OK] and [Cancel])

Should you have questions or problems:
Telephone: +49 (0)711/80670-200
Fax: +49 (0)711/80670-555
e-mail: canape-support@de.vector.com
Internet: http://www.vector.de

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0
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3 The Basics of How to Create a Controller Database

In general, it is the task of the ECU developer to create an appropriate database for
the controller. To create a database, the Linker MAP file of the ECU program is
needed. The ECU developer creates all the needed database objects, for example,
measurement objects, characteristic curves and maps, with the ASAP2 database
editor and the Linker MAP file (see Figure 1).

Controller Database
(*.db)

, Database
Lmk,?ﬂé‘n P Editor Import/Export | ke Controller Description File

ASAP2edit

Figure 1: Creating an ECU Database

In Section 4.1, "Creating a Controller Database" this process will be explained and
illustrated with examples.

The contents of a controller database depends on the current ECU program release.
If the ECU program changes, all the address and data type information on already
defined objects in the controller database are updated automatically with the help of
the Linker MAP file the next time the program starts.

After the ECU development is finished, the ECU developer can generate an ASAP2
controller description file with the database export function. This ASAP2 file is in gen-
eral part of the ECU delivery to the calibration engineers. The calibration engineers’
task is to optimize the control and calibration parameters so that the technical system
meets all requirements.

3.1 Importing a Controller Database

The CANape ASAP2 Editor supports the import of the following database file formats:
e *_A2L ASAP2 format

e *_DB CANape standard format

e *_.DBU UPDATE format/ Simple ASCII file format for updating
information in the database
e *_ini1 ESB Valve description files

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH
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e *_ccd CANdela database format

To import an ASAP?2 file, select the menu item File | Import and select the ASAP2
file which is to be imported. If an ECU database has already been loaded, you are
asked if the contents of the database should be cleared before import. If you answer
with [Yes], the entire contents of the database will be replaced. Otherwise, only the
changes and the new entries of the ASAP2 ECU description file are updated in the
ECU database. You are also asked at this time whether or not objects already exist-
ing in the old database with the same name should be overwritten.

3.2 Exporting the Controller Database

CANape supports export of the controller database in accordance with the following
database file formats:

e *_A2L ASAPZ2 Format
e *_LST CANape Listing Format
e *.DB Several CANape Standard formats

- Info
The data base should be exported in the format of the
ASAP2 Editor version with which it will be edited later.

e *_DBB CANape /Encoded, binary database

e *_ROB Gredi (Kleinknecht) format

e *_CDP Car-Diag format (CDP = Car-Diag-Preparation)
o ** CANape Report format

For example, to export an available controller database in CANape format to an
ASAP?2 file, select the menu item File | Export. You will see a message stating that
the a2l database already exists. You must then agree to replace it. A name for the file
must be indicated for the ASAP2 file to be created, and a directory in which it is to be
placed. The desired export format and the interface-specific data which the ASAP2
file is to contain are selected in the next dialog, ASAP2 Export (see Figure 2).

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0
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ASAP2 Export

Export format

Export variable list anly

@ Export whole ASAPZ file:

Generate data for interface

| Take over all unknown IF_DATA fram the source file

Create CAMape specific IF_DATA:

| CAMape linker MAP references (CAMAPE_EXT)

| Increment of record layouts (CAMAPE_MODULE)
| Group assignment of structures (CAMAPE_GROUF)

Create IF_DATA for CANape drivers:
| CCP driver settings (ASAP1B_CCF)

CAMNape KWP2000 settings (CAMAPE_INI)
CAMape KMWPonCAN settings {(CNP_KWPONCA
XCP driver settings (XCP

Options

| Generate address O for variables with Linker MAP references

| If necessary adapt conversion rules for variant selectors

[ CIK; ” Cancel || Help

Figure 2: ASAP2 Export Dialog

In this example, the ASAP2 Editor is to generate the entire ASAP2 controller descrip-
tion file with the CCP interface data. The ASAP2 file is created by clicking [OK].

When exporting into the CANape Report format, certain things should be considered:
First, it is possible with this format to create an ASCII file in a self-defined format.

To do this, corresponding format templates must be present or created in the respec-
tive working directory for all variable types to be exported. This process deals with

the following files:

"Value. TEMPL"
"String. TEMPL"
"Axis. TEMPL"

"Curve. TEMPL"

"CurveX. TEMPL"

"Map. TEMPL"

Scalar parameters and measurement values
ASCII strings
Shared axes

Characteristic curves whose sampling points are not in the con-
troller's memory (curves with no axes or with fixed axis)
Characteristic curves whose sampling points are in the control-

ler's memory (curves with standard or shared axes)

Maps whose X sampling points and Y sampling points are not in
the controller's memory (no X axis or X fixed axis, no Y axis or Y

fixed axis)

Version: 13.0
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"MapX. TEMPL"

Characteristic curves whose X sampling points are in the con-

troller's memory and whose Y sampling points are not in the
controller's memory (X standard axis or X shared axis, no Y axis

or Y fixed axis)
Characteristic curves whose X sampling points are not in the

"MapY.TEMPL"

controller's memory and whose Y sampling points are in the con-
troller's memory (no X axis or X fixed axis, Y standard axis or Y

shared axis)

"MapXY.TEMPL" Characteristic curves whose X sampling points and Y sampling
points are in the controller's memory (X standard axis or X
shared axis, Y standard axis or Y shared axis)

These files contain macros (placeholders) for the individual description elements of
the respective variables. The following macros are replaced in the template files:

$TEMPLATE_NAMES$
$SNAMES
$COMMENTS

SUNITS
$PHYS_MINS
$PHYS_MAXS$
$X_DIMENSIONS

$Y_DIMENSIONS$
$DATATYPE_C$
$DATATYPES$
$VARIANTS

$VALUE_LISTS
$MEMORY_DUMP$

$INDEXS$

$X_AXIS_NAMES$
$X_AXIS_COMMENTS$
$X_AXIS_UNITS
$X_AXIS_PHYS_MIN$
$X_AXIS_PHYS_MAX$
$X_AXIS_DATATYPE_C$
$X_AXIS_DATATYPES$
$X_AXIS_SOURCE_NAMES$

File name of the template file used
Name of the database variable

Comment about the variable from the data-
base

Physical unit for the variable
Minimum physical value
Maximum physical value

Number of X sampling points for axes, charac-
teristic curves and maps

Number of Y sampling points for maps
Data type in C syntax
Data type in general formulation

Name of the variant for variant-coded charac-
teristic parameters

Value or value list, separated with commas

Memory map (list of bytes, separated with
commas)

Consecutive index

Name of the X axis

Comment about the X axis

Physical unit for the X axis

Minimum physical value of the X axis
Maximum physical value of the X axis
Data type of the X axis in C syntax

X axis data type in general formulation
Name of the input parameter for the X axis

Vector Informatik GmbH
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$X_AXIS_SOURCE_COMMENTS$

$X_AXIS_VALUE_LIST$
$Y_AXIS_NAMES$
$Y_AXIS_COMMENTS$
$Y_AXIS_UNITS
$Y_AXIS_PHYS_MIN$
$Y_AXIS_PHYS_MAX$
$Y_AXIS_DATATYPE_C$
$Y_AXIS_DATATYPES$
$Y_AXIS_SOURCE_NAME$
$Y_AXIS_SOURCE_COMMENTS$

$Y_AXIS VALUE_LIST$
$LINKER_NAME$

Infos

Comment about the input parameter for the X
axis

Value list for the X axis

Name of the Y axis

Comment about the Y axis

Physical unit for the Y axis

Minimum physical value of the Y axis
Maximum physical value of the Y axis
Data type of the Y axis in C syntax

Y axis data type in general formulation
Name of the input parameter for the Y axis

Comment about the input parameter for the Y
axis

Value list for the Y axis

Name of the associated object from the Linker
MAP file

Only those macros must be specified in the template files which are to

be exported. If a macro cannot be replaced (e.g. in the
$Y_AXIS_NAMES$ when working with a characteristic curve), then it re-

mains unchanged.

In the directory \ReportFormat of the installation are some template
files that can be copied into a new project and edited as needed.

During export the appropriate template file is determined for every database object to
be exported and appended at the end in the target file after the macros are replaced.
To do this, the name of the template file is determined as follows: When a record lay-
out has been assigned to the database object in the database, the name of this rec-
ord layout is used as the template name with the file extension ".TEMPL". If there is
no record layout for this database object, the name is determined according to the
variable type:

Example

Only those names and comments about parameters and measurement
values from the database should be exported. There is a file in the
working directory for this purpose with the name "Value. TEMPL" with
the following contents:

A
Iz

Name: $NAMES$, Comment: $COMMENTS

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH
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Info

Only those data within the $ sign are evaluated. All other strings are
accepted, as well as formattings such as e.g. line breaks or tabs.

Then either parameters or measurement values can be selected and highlighted via
the Search function (see Section 4.3.1), or the entire database is exported (in this
case a message appears saying that the template files are missing for the other da-
tabase objects, such as characteristic curves etc.). After "CANape Report" has been
selected as the export format and a file name has been entered with whatever exten-
sion you wish, the corresponding file is created. Here are some example contents:

Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:

BitSlice, Comment: Test signal: 4 Bits on a byte boundary

BitSliceO, Comment: Test signal: 5 Bits
BitSlicel, Comment: Test signal: 5 Bits
BitSlice2, Comment: Test signal: 5 Bits
Counter_B4, Comment: Single bit demo signal (bit from
Counter_B5, Comment: Single bit demo signal (bit from
Counter_B6, Comment: Single bit demo signal (bit from
Counter_B7, Comment: Single bit demo signal (bit from

a
a
a

a

byte
byte
byte
byte

shifting)
shifting)
shifting)
shifting)

It is also possible to select individual database objects and export them as a new da-
tabase (see Figure 3). Groups (folders) and individual database objects can be se-
lected. The marked database objects can be exported with either the Export function
from the popup menu or via File | Export.

Vector Informatik GmbH

ASAP?2 Editor Manual
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______ F3 Curves 3 Bitslices Properties
...... [ Example_Filter W Test_Signals Delete
L0 Example PWI 7 channell Export
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------ [ Virtual
...... 1 Frames o ctrl=X
[ Conversion rules Copy Cirl+C
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-8 Record layouts
------ Variant criterion Check
...... @l System constants Correct
...... [ Memory segments
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| 3 Group(s), 4 Object(s) found, 4 Object(s) selected

There are several options for export (see Figure 4):

Figure 3: Exporting Groups and Database Objects

Export Database Subset
Expor of group hierarchy
(™) No groups
i@ Absolute group path for selected objects
(™) Relative group path for selected objects

Absolute group paths for referenced objects

-

5

Varart criteron

i@ Referenced

) Mone

Export of:
Conversion rules Record layouts
Al Al
@ Referenced i@ Referenced
i) None () Mone
| oK

” Cancel H Help

Figure 4: Export Options
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H Info
! The default settings can be kept for most applications.

All options in the dialogs ASAP2 Export and Export database subset are thoroughly
described in the Online Help.

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0
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4 The Database Editor

In Figure 5 you can see the ASAP2 Editor with a sample ECU database

The ASAP2 Editor is divided into 4 sub windows; the left window shows a tree repre-
sentation of all the groups in the database, and the right window all the database el-
ements (objects) of the selected group. Symbols differentiate between the database
objects such as groups, characteristic curves and maps, axes etc. (see table below).
If there is a pin % in front of the address of a database object, this means that the
object was inserted into the database via the Linker MAP file.

If the mouse arrow is held over an entry in the table, additional information appears
about the corresponding element. The following table shows all symbols used for the
objects in the ASAP2 Editor:

Symbol | Description

7 Measurement value (cannot be calibrated)
P

Measurement value in Read/Write mode (can be calibrated)

T Parameter

[ Parameter in ReadOnly mode (cannot be calibrated)

E = Virtual parameter (only exists in the database and thus has no address
range in the ECU)

= Dependent parameter (can only be calibrated as an input variable via one
or more other parameters)

%

Virtual dependent parameter (can only be calibrated as an input variable
via one or more other parameters, only exists in the database and has no
address range in the ECU)

Shared Axis

Shared axis in ReadOnly mode (cannot be calibrated)

Characteristic curve

Characteristic curve in ReadOnly mode (cannot be calibrated)

Map

LR RN E

Map in ReadOnly mode (cannot be calibrated)

Measurement value block (cannot be calibrated)

g

Measurement value block in Read/Write mode (can be calibrated)

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH
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Symbol

Description

Calibration value block

Calibration value block in Read/Only mode (cannot be calibrated)

Cuboid. Cuboids are not supported at the moment and are marked as in-

valid (4Y).

Virtual signall; Virtual signals can be calculated from real measurement
values via an algebraic formula.

ABC

ASCII string

BEG,

ASCII string in ReadOnly mode (cannot be calibrated)

1

1:1 conversion

Linear formula

Rational formula

Algebraic formula

Conversion table

Symbolic conversion table

Numeric table

Text table

Record layout

Variant criterion

System constant

Memory segment

IF_DATA information

More details about the Database Editor can be found in the Online Help.

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0
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o
XTy... Message
9
=
i
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Figure 5: Database Editor with Controller Database

4.1 Creating a Controller Database

The following will show how to create a new controller database appropriate for a

specific controller.

[ - I Info
I The options of the single dialog pages to create database objects are

explained in detail in the online help.

The database may contain the following types of objects

e Groups (on page 21)

e Measurement values (on page 25)

e Parameters (on page 32)

e Dependent parameters (on page 38)

e Shared axes (on page 40)

e Characteristic maps (on page 42)

e Characteristic curves (on page 46)

e Value blocks (on page 48)

Version: 13.0
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e Virtual signals (on page 49)

e ASCII strings (on page 50)

e Conversion rules (on page 51)

e Record layouts (on page 59)

e Variant criteria (on page 61)

e System constants (on page 66)

e Memory segments (on page 67)

e Frames (on page 69)

e Partial databases (on page 71)

e |F_DATA information (on page 71)
e Software structures (on page 73)
These objects can be hierarchically arranged in groups for structuring.

Info

I Groups can only be defined for quantities to be measured and calibrat-
ed.

4.1.1 Assignment of a Linker MAP File

A Linker MAP file can be used to create an ECU database during program develop-
ment. New entries in the ECU database can be added easily with the help of the in-
formation contained in the Linker MAP file. If the addresses of existing entries shift
due to program changes, the ASAP2 Editor updates all addresses and data type in-
formation in the ECU database automatically using the Linker MAP file.

4.1.2 Groups in the Database

The logical connection between individual database objects can be shown by assign-
ing database objects to individual groups. In doing so, the user can freely define the
groups and subgroups and in assigning the individual database objects to the
groups.

Click the i symbol on the toolbar or choose the menu item Edit | New | Group to
open the first page of the Group dialog (see Figure 6 ). Enter the name of the new
group to be created and a short comment describing the group here.

System groups are identified by the option Protected. This setting only has an effect
if the ECU database was loaded in encrypted form. In this case, the entire database
is write-protected, i.e. the objects to be measured and calibrated cannot be changed
in the Database Editor. Protected groups are not displayed.

- Info
| Protected groups are only possible for *.db files, not for *.a2l files.
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A new group can also be created via the popup menu. Click the corresponding group
in the right or left sub-window with the right mouse button, select the menu item New
and then the option Group.

The group can be defined as a group of functions with the Function group check-
box. Database objects in function groups can also be classified according to their
use.

Info

If a group is converted into a function group, the measurement variables
receive the status of "local" and the calibration variables the status of
"referenced".

The new group is created as a subgroup in the currently active group. If a new group
is to be created in the database root directory, click the database name in the left
window and open with the right mouse button via the popup menu.

Info
] No space characters or special characters are permitted when assign-

ing the group name and object names. Each name may only be as-

signed once.

Group New @
& General ¥=General
42 Annotations
‘ Mame: :
el Variant =me New
... pg IF_DATA Comment: Commert
Lirk...
Group type: Funiction group
[ DK ] | Cancel | | Help

Figure 6: Dialog page "Group - General”

Additional information (ASAP ANNOTATIONS) about the group can be input on the
next dialog page (see Figure 7).
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Group Mew @
-#& General - Annotations
e
Lol Variant Title Source Text
... Jg IF_DATA
4 m b
Edit Delete
[ QK ] [ Cancel ] [ Help

Figure 7: Dialog page "Group - Annotations”

The comments can only be seen in this dialog. To edit an existing comment, double
click on the particular entry or click the [Edit] button. To create a new entry, click the
[Insert] button. These actions all open a dialog to edit the comment. This dialog is
described in detail in the Online Help.

A variant criterion can be assigned to the group on the next dialog page (see Figure
8), if a variant criterion has been defined in the database (see section 4.1.14, "Variant

Criteria").
Group New @

& General o Yariant
42 Annotations G, o
; ‘arart criteron M |
b .Em disabled
- IF_DATA Selector

Wararts:

[ DK ] [ Cancel ] [ Help

Figure 8: Dialog page "Group- Variant"

On the last dialog page (see Figure 9) all IF_DATA information of the group are dis-
played. The button [Insert] allows the user to add further IF_DATA sections. A dou-
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ble click on the entry or the button [Edit] opens a dialog page to edit the respective
entry (see Figure 10).

Group Mew @
—-w& General s IF_DATA
42 Annotations
..... .-E Variant Mame
=8 IF DATA ASEP1B_CCP

..Jg ASAPLB_CCP

Insert. .. Edit Delete

[ DK ][ Cancel H Help

Figure 9: Dialog page “Group — IF_DATA"

Group MNew @
.{_&- General ﬁ ASAP B_CCP
..... & Annotations
e Variant f Cnta boe Yohso :
Ej ﬁ IF_DATA = _55 IF_DATA staggedunion =
ﬁ ASAP1B_CCP = m ASAP1E_CCP  <taggedstruct:
-8 RASTER  <stuct: E
4 <char[101]=
4 <char(5]>
-
...... @ Zint = 0 -
H ) 1 =
p 1 k
[ oK ] [ Cancel I [ Help

Figure 10: Edit IF_DATA entry

There are no limitations on the number and type of measurement or calibration varia-
bles that may be added to a group. Consequently, groups may be created for:

e Measurement objects
e Parameter or calibration objects

e Virtual signals

All measurement and calibration objects which logically belong to the same subsys-
tem of the control device can also be inserted into a group.
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Additional subgroups may be inserted in a group.

Individual objects and groups together with the objects contained in them can be re-
located or copied within the database structure. This is done either by choosing the
menu items Edit | Copy or Edit | Cut (these commands can also be given by select-
ing the object and right clicking to the popup menu) or by dragging the corresponding
object or group with the left mouse button to its new location. If the <Ctrl> key is
pressed while dragging with the mouse, a copy of the group or object is created. The
name of the new object/group is composed of the original name with the suffix
__Copyn (where n is a counter)

A Example
[ L MinChannel Copy3.

The properties of an existing group can be changed by again selecting the group and
opening the “General” dialog page via the popup menu or via Edit | Properties in
Figure 6.

4.1.3 Measurement Values

A measurement value can be e.g. a variable of a controller program. The description
includes, for example, a name, address, data type and a conversion formula, if re-
quired.

In this section it will be shown how to insert a measurement value into the database
in the ASAP2 Editor. To add a new measurement value to a group, select the desired
group. Select Edit | New | Measurement value from the popup menu. This opens
the first page of the dialog shown in Figure 11.

Measurement signal Mew @
w General r=General
..... 4z Address
Mame: New]
..... [¥] Data Type =
..... «2¢ Physical Display Comment:
----- W) Display Link...
----- N2h Annotations
----- B¢ Interface ASAPIE_CCP
..... K IF_DATA =
Object type: Measurement value s
| Read only
Vitual @ Real
[ K ] | Cancel | | Help

Figure 11: Dialog page "Measurement value - General"
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A symbolic name for the measurement value must be entered in the Name input box.
In the Comment input box, you can enter a brief textual description of this measure-
ment value.

The [Link] button next to the comment field opens a dialog in which a link to a file on
the local hard disk or another database object in the current database can be made.
The link appears in the "Comment" column and, when clicked, opens the correspond-
ing file or the properties dialog of the corresponding database object. This dialog
page is also provided when multiple objects are selected.

Because we are creating a new measurement value, the Object type: field receives
the designation "Measurement value". This entry cannot be changed.

In normal mode a measurement value cannot be calibrated (adjusted) in the ECU.
When the control field Read only is deactivated, however, the measurement value
can be enabled for external calibration in the ECU (see Section 4.1.10, "Virtual
Measurement Signal®).

On the next dialog page (see, Figure 12) is where the address is specified for a real
measurement value.

Measurement signal Mew @
g General % Address
..... Add
% Address fhex): LELY
..... [¥] Data Type
..... «2¢ Physical Display
_____ El Display Link: with MAP file:
----- & Annotations MAP address:
----- B¢ Interface ASAPIE_CCP
----- Bc IF_DATA
MAP offset (dec):
| Link.. |
[ oK ] | Cancel | | Help

Figure 12: Dialog page "Measurement value - Address"

There are two ways to assign a memory address in the ECU: either enter the address
in the Address input box manually or press the [Link] button and select a symbolic
name from the list in the Linker MAP file. If you select from the list, the address of the
measurement object in the MAP file is assigned to the symbol. When the address is
input from the Linker MAP file, a value can be entered in the Offset (dec) box.

Assignment from the Linker MAP file has a significant advantage: The address and
data type information of the ECU database can be automatically updated with a new
Linker MAP file via the menu item File | Update addresses.

The data type used is selected on the next dialog page (see Figure 13).
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Measurement signal Mew

- General
..... 4z Address
..... "

..... N2h Annotations

..... ¥ IF_DATA

----- BC Interface ASAPIE_CCP

[¥| Data Type

Bit mask fhex):

Base data type | UByte =
Byte order: 7 Intel
~) Motorola
@ Default (Intel)
| oK

]| Cancel H Help

Figure 13: Dialog page "Measurement value - Data type"

In general, the following data types are available in the Editor:

e Float

e Double

e Signed

e Unsigned

For integer types you can input the number of bits (1 to 32) and a bit offset (e.g. to
identify the bit position within a byte for binary measurement objects such as a limit

switch).

The byte order can be set individually for every newly created measurement value.
When the Default option is activated, the byte order that was set in the database
Tools | Settings database/MAP file dialog is used.

The next dialog page (see Figure 14) is where the physical display of the measure-

ment value is specified.
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Measurement signal Mew @

--g& General «2* Physical Display

Conversion rule Mone — |

..... L5l Physical Display Properties

it :

..... & Annotations
----- BC Interface ASAPIE_CCP
..... i IF_DATA

Standard range:
Minimum phys range: (0
55

Maedmum phys range: 2

Discrete values:

[ QK ]| Cancel || Help |

Figure 14: Dialog page " Measurement value — Physical Display"

You can assign a conversion rule to each measurement value to convert the ECU
internal value into a physical value. To do this, a globally defined conversion can be
selected from the database (these are marked with an * in the Conversion rule se-
lection list) or an individual conversion rule must be defined for that measurement
object. To define an individual conversion rule, a conversion type (all entries without
an *) must be chosen from the Conversion rule selection list. Pressing the [Proper-
ties] button opens a dialog in which the respective conversion rule can be defined.
The conversion rules are explained in detail in the online help of this dialog page.

In the Unit input box, you can enter the physical units of the object (e.g. Volts, Hz,
etc.) when a local conversion formula is defined. Inputting a physical unit does not
affect the conversion method.

Set your limits for the physical value range in the input fields Minimum phys. value
and Maximum phys. value in the Standard range area of the dialog.

- Info

I Limiting the value range here has no influence on the measurement. A
measurement even continues when the measurement value exceeds or
falls below these limits.

When the option Discrete values is activated no interpolation between measured
values is allowed (e.g. when the measurement course is displayed in the Graphics
window).

How the measurement value will be displayed is configured on the next dialog page
(see Figure 15).
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Measurement signal Mew @
--g& General B Display
""" ﬁ oS Default display scaling
----- [# Data Type
_____ < Physical Display Minimum phys range: 0
""" EI Madimum phys range: | 285

..... N2L Annotations

..... & et rowrts.cco Dotorco: |

..... ¥ IF_DATA

Display name:

Accuracy: 1
Digits general: 1

[ QK ][ Cancel H Help

Figure 15: Dialog page " Measurement page - Display"

The upper and lower limits displayed when the measurement value is added to a dis-
play window can be entered in the Minimum and Maximum input fields in the De-
fault Display Scaling section of this dialog. If a name is entered in the Display
name input field, this name will be displayed instead of the variable name in all dis-
play windows when the option Use display names is activated.

The button [tz

opens a help page that explains in detail the settings "Accuracy" and
"Digits general".

On the next dialog page (see Figure 16 ) you can enter additional information (ASAP
ANNOTATIONS) about the measurement value.

-

Measurement signal Mew @

g% General v2: Annotations

----- %z Address

..... |f| Data Type Title Source Teut

Insert ... Edit

[ DK ][ Cancel H Help

Iy
I
by

Figure 16: Dialog page " Measurement value - Annotations"
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Comments in this window can only be viewed. To edit an existing comment, double
click on the particular entry or click the [Edit] button. To create a new entry, click the
[Insert] button. These actions all open a dialog to edit the comment. This dialog is
described in detail in the Online Help.

The next dialog page (see Figure 17) displays information about the address of the
CCP database object from the ASAP file.

- Info
I This page in only displayed when an ASAP file is already loaded.

Measurement signal Mew @

¥ General i% Interface ASAP1B_CCP

----- 4z Address
Sample rate: 10ms
----- [# Data Type 100ms

----- o2 Physical Display Key T

..... N2h Annotations

----- - Interface ASAP1B_CCP

..... B IF_DATA

[ QK ]| Cancel H Help

Figure 17: Dialog page "Measurement value - CCP Driver Interface"

This data is only for information. The values cannot be changed.

The dialog page lists the sampling rates for measurement values which were input in
the Driver Settings dialog. If you make a selection from this list, and add the meas-
urement value to the Measurement Signal List in the Edit Measurement List dialog,
the value appears in the Measuring Mode column. A value can be selected, but set
values cannot be changed.

In case of an ASAP file describing XCP database objects, another selection appears
in the tree view at the left. This selection opens a dialog seen in Figure 18Fehler!
Verweisquelle konnte nicht gefunden werden..
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Measurement signal Mew @
-¥& General i Interface XCP
----- 4z Address |
DAQ events
----- [# Data Type i =
----- o2 Physical Display o Key T -
..... EI D|rr3|a . 10 ms
----- & Annotations 100ms i
----- [ Rlnterface XCP —
..... IF DATA Variable ¥ -
i IF_DATA 10 ms

100ms e

KE:_-' T -~

10 ms

100ms x

[ QK H Cancel H Help

Figure 18 Dialog page "Measurement value - XCP driver interface"

Here, partial lists can be created from the list of all events in the XCP driver dialog. A
detailed explanation of the settings can be found in the online help.

On the next dialog page (see Figure 19) all IF_DATA sections of the respective
memory segment are displayed. Via the button [Insert] additional IF_DATA section
can be added. A double click on the entry opens a dialog page to edit it in case it is of

an editable data type. The data types of IF_DATA sections are explained in detail in
the online help.

-

Measurement signal Mew @

- General FS VECTOR_EXT

----- %z Address

..... [F] Data Type MName Data type Value [
..... s Physical Display =28 IF_DATA staggedunion:

..... M) Display =B ECTOR _EXT  -taggedstruct>

----- % Annctations

----- FC Interface XCP

=-#g IF_DATA

.. fg VECTOR_EXT

[ QK H Cancel H Help

Figure 19: Dialog page "Measurement value — IF_DATA"

The properties of an existing measurement value can be changed by selecting it and
reopening the dialog page "General" (Figure 11) via the popup menu, via Edit |
Properties or by double-clicking it.
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A measurement object can be converted to another data type (parameter, map,
characteristic curve or value block) via the popup menu. The new object keeps its
name and receives the appropriate new symbol. To calibrate the object, Read only
must be deactivated.

Please refer to the online help for more detailed information on each of these dialogs.

4.1.4 Parameters

A parameter is an adjustable value called a calibration object, i.e. it can be put into a
Calibration window and the values assigned to it can be changed. A description of it
includes e.g. a name, an address, a data type, a conversion rule and specifications
about its range of values.

In this section it will be shown how to insert a parameter into the database in the
ASAP2 Editor. To add a new parameter to a group, select the desired group. Select
Edit | New | Parameter or New | Parameter from the popup menu. This opens the
first page of the dialog shown in Figure 20:

I )

Parameter Mew @
el p=General
..... 4z Address
Name: New
..... ] Data Type ame New
..... o2 Physical Display Comment: g
..... EI Display Linke... |
..... N2h Annotations
..... B IF_DATA
Object type: Parameter s
Fead onby
Vitual @) Real
[ QK ] | Cancel | | Help

Figure 20: Dialog page "Parameter - General"

A symbolic name must be entered for the parameter in the Name input field. In the
Comment input box you can enter a brief textual description of the parameter.

The field Object type receives the designation "Parameter”. This entry cannot be
changed.

You can prevent the calibration parameter from being adjusted by checking the con-
trol field Read only. The values assigned to the parameter can then no longer be
changed, but they can still be read. A disabled parameter can be identified in the Edi-
tor window by a little red cross in the symbol.

The radio buttons Virtual and Real determine how the parameter will be stored in the
ECU. If you select Real the value occupies a real address in the ECU, which must be
specified on the next page (Address). If the setting Virtual is selected, the parameter
only exists during run time. A conversion calculation formula must accordingly be in-
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put on the Conversion page. The parameter thus corresponds to the type virtual
parameter.

A virtual parameter has an initial value, but no memory area for storage. As a result,
it cannot be loaded into the controller, but it can be changed e.g. in CANape. Virtual
parameters can be utilized as input variables for dependent parameters.

When the parameter has the attribute Virtual, this is shown via a corresponding
symbol in the database.

If the parameter is real, the address is input on the next dialog page (see Figure 21).

Parameter Mew @

g General % Address
""" s Address {hex); 0000
----- [# Data Type
----- s’s Physical Display : _ .
_____ EI Display Lirtk with MAP file:
----- & Annotations MAP address:
..... #g IF_DATA

MAP offset (dec):

| Lirk.. |
[ DK ] | Cancel | | Help

Figure 21: Dialog page "Parameter - Address"

There are two possible ways to assign an ECU memory location: The address can be
entered manually in the Address input field, or the address can also be selected via
a symbolic name from the Linker MAP file of the ECU program. The button [Link]
opens a corresponding selection list. When the address is input from the Linker MAP
file the Address input field contains the memory address, and Offset (dec) becomes
0.

Assigning an address from the Linker MAP file has a significant advantage: The ad-
dress and data type information from the ECU database can be automatically updat-
ed with a new Linker MAP file via the Database Editor command File | Update ad-
dresses.

The next dialog page (see Figure 22) is where the data type used is selected.
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Parameter Mew

- General
..... 4z Address
..... "

..... & Annotations
..... & IF_DATA

-

5

[¥| Data Type
Base data type | UByte =
Bit mask fhex):
Byte order: 7 Intel

~) Motorola

@ Default (Intel)
Record layout: I v]

[ QK ] | Cancel I I Help I

Figure 22: Dialog page "Parameter - Data Type"

A controller program structure saved in the database (called a record layout) or the
default standard controller program structure can be selected from the Record lay-

out drop-down menu.

Info

If a user-defined record layout is selected for the parameter the Data
type drop-down list is deactivated, because the data type of the values
at the sampling points is defined in the record layout.

These globally defined record layouts can be defined under Edit | New | Record
layout and are then available for the entire database.

On the next dialog page (see Figure 23) you can set up the physical display of the

parameter.
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Parameter Mew @
--g& General «2* Physical Display
----- 4z Address c ] |
onversion rule
..... [¥ Data Type Mone — |
..... L5l Physical Display Properties
----- W Displa
;I 3 ; . it :
----- NE: Annotations
..... ﬁ IF DATA Calibration step size:
Standard range: Critical range

Minimum phys range: (0 0

Maimum phys range: 255 255

Dizcrete values:

[ QK ] | Cancel | | Help

Figure 23: Dialog page "Parameter — Physical Display"

You can assign a conversion rule to each parameter to convert the ECU internal val-
ue into a physical value. To do this, either a globally defined conversion rule from the
database (these are marked with an * in the selection list) or an individual conversion
rule must be defined for that measurement object. To define an individual conversion
rule, a conversion type (all entries without an *) must be chosen from the selection list
and then the conversion rule must be defined by clicking on the [Properties] button.
The conversion formula for an already existing parameter can be edited by highlight-
ing the value, right clicking to Properties, selecting the conversion type and clicking
the [Conversion] button.

In the Unit input box you can enter the physical units of the object (e.g. volts, Hz,
etc.) when a local conversion formula is defined. Input of a physical unit has no influ-
ence on the conversion method.

In the Calibration step size field you can define a default value for the calibration
increment in the CANape Calibration window. Of course you can change this value
direct in the calibration window, but this change is not stored in the database. When
no value is set here as default 1 is used. The calibration step size is only available for
calibration windows, not for group calibration windows.

The range of physical values for the calibration object can be limited via the input
fields Minimum phys range and Maximum phys range in the Standard range sec-
tion of the dialog. The threshold or limiting values for calibrating a parameter are set
in the Critical range section. The values in the standard range must lie within the
critical range of values or match them. If values depart from the standard range of
values during calibration of the parameter there will be a query about exceeding the
standard range. A parameter cannot be adjusted in such a way that the critical value
range is exceeded.
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Caution

The parameters for the critical range must be selected in such a way
that the ECU cannot be damaged. The values for the critical range must
never lie outside the range of values given by the microcontroller manu-
facturer (see Figure 24). Changes in the Critical range fields should

only be made by the ECU developers and in compliance with the micro-
controller documentation.

62 < Standard Range » 108

50 « Critical Range » 120

Figure 24: Difference Between Standard and Critical Ranges

The way the parameter will be displayed is configured on the next dialog page (see
Figure 25).

T

- General B Display

""" % e Default display scaling

----- [F] Data Type

----- «”s Physzical Dizplay Minimum phys range: 0
""" E_-:I Madmum phys range: 255

..... "r,g_:,, Annotations

----- & IF DATA Ospiaycolr: | [ s

Display name:

Accuracy: -1

Digits general: -1

| ok || cancel || Heb y

Figure 25: Dialog page "Parameter - Display"
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The upper and lower limits displayed when the measurement value is added to a dis-
play window can be entered in the Minimum and Maximum input fields in the De-
fault Display Scaling section of this dialog. If a name is entered in the Display
name input field, this name will be displayed instead of the variable name in all dis-
play windows when the option Use display names is activated.

On the next dialog page (see Figure 26) you can enter additional information (ASAP
ANNOTATIONS) about the parameter.

Parameter Mew @

g% General v2: Annotations

----- %z Address

..... |f| Data Type Title Source Teut

..... b

..... g IF_DATA

Insert ... Edit Delete

[ DK ]| Cancel || Help

Figure 26: Dialog page "Parameter - Annotations"

Comments in this window can only be viewed To edit an existing comment, double
click on the particular entry or click the [Edit] button. To create a new entry, click the
[Insert] button. These actions all open a dialog to edit the comment. This dialog is
described in detail in the online help.

On the last dialog page (see Figure 27) all IF_DATA sections of the respective
memory segment are displayed. Via the button [Insert] additional IF_DATA section
can be added. A double click on the entry opens a dialog page to edit it in case it is of
an editable data type. The data types of IF_DATA sections are explained in detail in
the online help.
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Parameter Mew @

- General iG IF_DATA
..... 4z Address

..... If Data T}pr: Mame

..... N2h Annotations

----- 1P DATA

Imsert ... Edit Delete

[ QK ]| Cancel || Help

Figure 27: Dialog page "Parameter - CCP driver interface"

This data is only for information. The values cannot be changed.

The properties of an already existing parameter can be changed by highlighting it
and reopening the dialog page "General" (Figure 20) by right clicking and selecting
Properties, the main menu item Edit | Properties or by double clicking it.

A parameter can be converted to another data type (measurement value, parameter,
map, curve or value block) via the popup menu. The new object keeps its name and
receives the appropriate new symbol.

Please refer to the online help function for more detailed information about this dia-
log.

4.1.5 Dependent Parameter

A parameter is an adjustable value called a calibration object, i.e. it can be put into a
Calibration Window and the values assigned to it can be changed. A description of it
includes e.g. a name, an address, a data type, a conversion rule and specifications
about its range of values.

A dependent parameter needs input values with which its values are calculated.
These parameters cannot be changed directly in e.g. CANape, but only via their de-
pendencies.

In this section it will be shown how to insert a parameter into the database in the
ASAP2 Editor. To add a new parameter to a group, select the desired group. Select
Edit | New | Dependent Parameter from the popup menu. This opens the first page
of the dialog shown in Figure 28:
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Dependent Parameter Mew @
el p=General
..... 4z Address
Mame: Mew
..... ,@ Calculation formula =me i
..... [F] Data Type Comment: it
----- <z¢ Physical Display =P
..... B Displa
..... W&. Annotations
..... B IF_DATA -
Object type: Farameter hd
@ Vintual @ Real

[ QK ][ Cancel H Help

Figure 28: Dialog page "Dependent parameter - General”

The dialog pages are consistent with those of a parameter (see section 4.1.4, Seite
32) so only the dialog page "Calculation formula" (see Figure 29) will be explained

here.

-.a& General £ Calculation formula
..... "%( Address

----- 8

..... [¥] Data Type

..... <% Physical Display

..... | Display

----- & Annctations

..... B IF_DATA

Operator = ] [ Function = ] [ Constart = ] [ Input

>

Cependent Parameter Mew @

[ QK ][ Cancel H Help

)

-

Figure 29: Dialog page Dependent parameter - Calculation formula "

A calculation formula for dependent objects can be created on this dialog page.

Clicking the buttons [Operator], [Function], [Constant] or [Input] opens popup
menus for selecting elements to insert into the formula text in the main window. The
text you will enter is an algebraic formula for one or more signals to be measured. In
addition to the conventional mathematical functions, Boolean operations can also be

used on the signals.
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The online help explains all permissible operators, functions, constants and inputs in
detail.

A dependent parameter can be converted to another data type (measurement value,
parameter, map, curve or value block) via the popup menu. The new object keeps its
name and receives the respective new symbol.

Please refer to the online Help function for more detailed information about this dia-
log.

4.1.6 Shared Axes
A shared axis is one which can be used by multiple characteristic curves / maps.

A shared axis consists, as does a standard axis, of a list of axis point values which is
stored in the controller program's memory. Unlike the standard axis, which is always
a component of a map and does not have its own address, shared axes are consid-
ered to be separate objects (calibration parameters). The most important difference
from a standard axis (assigned to exactly one map/curve) is that a shared axis can
be assigned to as many maps/curves as you like. If the data describing a shared axis
is changed in the Database Editor, this influences how the axis point values of all af-
fected maps/curves are recorded and displayed.

This section will show how a new shared axis is added to the database in the ASAP2
Editor. To add the new shared axis to an existing group, the group must be selected.
Then the entry New | Shared axis is selected in the pop-up menu or the menu item
Edit | New | Shared axis is selected. This opens the dialog shown in Figure 30.

Shared axis Mew
axTE w=General
..... 'ﬁ( Address
Mame: Mew
_____ |i| Dﬂtﬂ T:-_-pl': ame ew
..... <% Physical Display Comment: g
..... H| Display Linke
..... '-{.f;,, Annotations
..... LH_ Dol
-3 Reference .
..... IF_DATA .
K F Object type: Shared axis =
Read anby
[ oK ] | Cancel | | Help

Figure 30: Dialog page "Shared axis - General"

The dialog pages are consistent with those of a parameter (see section 4.1.4, Seite
32) so only the dialog pages "Axis" and "Reference" will be explained here.

The dialog page "Axis" (see Figure 31) is where the X axis is configured.
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Shared axis Mew @

& General L,,_ Axis
""" G Address Luis type: Shared fuds
----- [# Data Type ;
..... o Physical Display Input quantity: | Select...
----- M| Display =
----- %% Annotations —
..... L. m Monraotary: | bd |
-3 Reference Ty ,
..... & IF DATA eposit: |.~bsulute values - |

Max. dimension: 1

Mumber of zods poirts | 1

[ QK ]| Cancel || Help

Figure 31: Dialog page "Shared axis - Axis"

The type of axis is given as "Shared axis" in the Axis type field. This field is not ed-
itable; the axis type can only be changed by a conversion, e.g. into a curve.

Clicking the [Select] button calls up the Database Selection dialog, from which you
can assign a quantity to be measured to the shared axis. Assigning such an input
parameter to a shared axis makes it possible later to display the working point in the
curve or map during the measurement.

The shared axis properties increasing/decreasing or strict increasing/strict de-
creasing can be set via the drop-down menu Monotony. If one of these properties is
selected, CANape checks to see if monotony is observed when values are changed
in the Calibration window. The several monotony types are explained in detail in the
online help.

In the Deposit field you can set how to interpret the axis value stored in the ECU:
Absolute value - every value corresponds to an axis value.

Differences - the first value corresponds to the start value and the other values cor-
respond the respective differences between them.

A Example

IZ ' Absolute: 10, 12, 15, 17, 20, 22
Difference: 10, 2, 3, 2, 3, 2

The number of sampling points on the shared axis is entered in the fields Max. di-
mension and Number of axis points. Depending on the axis configuration only in
of the fields an entry can be made; the other value is for information only.

If a user-defined record layout is selected for the shared axis in which the number of
sampling points is defined, this field is then deactivated.

The dialog page "Reference” (see Figure 32) shows information on the use of the
shared axis, i.e. for which objects the shared axis is used as X or Y axis.
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Shared axis Mew @

- General &2 Reference

----- 4z Address

----- [# Data Type

Ohject is referenced as axis by

Y] Reicrencel

..... g IF_DATA

[ QK ]| Cancel || Help

Figure 32: Dialog page "Shared axis - Reference"

When the shared axis is newly created, this page is empty. After the shared axis was
assigned as an axis to a map, the respective object is displayed on this dialog page.

The page is for information only. The assignment to the respective object cannot be
changed here. A change must be made in the "X Axis" or "Y Axis" dialog of the re-
spective object.

The properties of an existing shared axis can be changed by highlighting it and right
clicking and selecting Properties, which reopens the dialog page "General" (Figure
30) via the main menu item Edit | Properties or by double clicking it.

A shared axis can be converted to another data type (measurement value, parame-
ter, map, curve or value block) via the popup menu. The new object keeps its name
and receives the respective new symbol.

Please refer to the online help function for more detailed information about this dia-
log.

4.1.7 Maps

A characteristic map is always a calibration object of the controller, i.e. you can modi-
fy individual values during the measurement.

Since characteristic maps may be saved differently in the controller (e.g. by rows, by
columns or user-defined), how the characteristic map values are stored in the control-
ler memory must be defined in the controller database.

To add a new map to an existing group, the group must be selected. Then the entry
New | Map is selected in the pop-up menu or the menu item Edit | New | Map is se-
lected. This opens the dialog shown in Figure 33.

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH



vector’

43
Map Mew
el p=General
..... 4z Address
Mame: W
_____ [F| Data Type ame New
..... o2 Physical Display Comment: i
..... M| Display Link
..... & Annotations
..... ., axs
-4 W axs }
..... IF_ DATA .
ﬁ - Object type: [Map -
[7] Read anty

[ OK ] [ Cancel

] [ Help

Figure 33: Dialog page "Map - General"

The dialog pages are consistent with those of a parameter (see section 4.1.4,0n
page 32) so only the dialog pages "X-axis" and "Y-axis" will be explained here.

The dialog page "X axis" (see Figure 34) is where the X axis is configured.

-

Map Mew @

& General L“X axis
----- 'ﬁ( Address .

Fuds type: i j o
_____ M| Data Type wiE TP Fixed axis ]
..... <% Physical Display Reiad orly
----- H| Display ]
""" 42> Annotations Mumber of ds points 2
~§ ¥ axis Fixed axis points: (™) non-equidistant it
..... gc IF_DATA @ equidistant

[ Additional properties...
[ QK ] [ Cancel ] [ Help
Figure 34: Dialog page "Map - X Axis"
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Maps are distinguished by their axis types. The following axis types are possible:

Axis type

Description

None

The map has no axis values, i.e. it is simply a 1-
dimensional or 2-dimensional table of function values.
Indices (e.g. X1, X2, Xn) are shown instead of axis val-
ues in the calibration windows. If this axis type (None)
is also set for the Y axis, the map corresponds to a val-
ue block.

Standard axis

The axis values together with function values of the
map are considered as one object with a common start-
ing address. The map structure in the controller's RAM
memory is defined by a record layout. Based on this
record layout the measurement and calibration system
(e.g. CANape) determines offsets for individual function
or axis values. Axis values can be calibrated like the
function values. The axis type Standard axis can only
be selected if a record layout is assigned to the map
which has axis points.

Rescale axis

The axis values are taken from a selectable shared axis
(see Section 4.1.6, "Shared Axes"). Shared axes can
only be selected if they contain a record layout with
scaling pairs.

Rescale curve

The axis values are taken from a selectable curve (see
Section 4.1.8, "Curves").

Shared axis

The axis values of the map are considered to be an in-
dependent object with its own address. A shared axis
has the property that more than one characteristic map
may be assigned to the same common axis. The axis
values can be adjusted, which changes the characteris-
tics of all maps referencing it.

Version: 13.0
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AXxis type

Description

Fixed axis

Fixed axes are virtual axes, i.e. the axis values are not
part of the characteristic map data in the controller, but
are only calculated based on settings in the project da-
tabase. The individual fixed axis values of an equidis-
tant fixed axis are thus calculated from the two parame-
ters Offset and Distance as follows:

Axis value(i) = Offset + ((i - 1) * Distance)
where i = { 1...N }

Non-equidistant fixed axes can also be defined in the
ASAP2 Editor.

The axis values cannot be changed in the calibration
window.

If the working point in a map is to be displayed during
the measurement, an input parameter must be assigned
to each axis. This assignment is made for shared axes
in the dialog of the referenced shared axis. For fixed or
standard axes the input variable is assigned via the Edit
X axis or Edit Y axis of the map dialog. It is not possi-
ble to display the working point if curves or maps use
the axis type none.

Depending on the axis type, additional settings can be made, such as the number of
sampling (axis) points, selecting shared axes, etc. The options for each axis type are
discussed in the Online Help.

The Y axis is configured on the next dialog page (see Figure 35). The inputs are the
same as those for the X axis.
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Map Mew @
& General { Y axis
----- 4z Address _
..... [F] Data Type P Fived] cis 2
..... ¢ Physical Displa Read onhe
----- M| Display ?
----- N2h Annotations Mumber of ads poirts 2
----- ., axs
= m Fixed axis points: ~) non-equidistant I Edit
..... gc IF_DATA @ equidistant
| Additional properties ... |
[ QK ] | Cancel | I Help

Figure 35: Dialog page "Map - Y Axis"

The properties of an already existing map can be changed by highlighting it and right
clicking and selecting Properties, which reopens the dialog page "General" (Figure
33, Seite 43) via the main menu item Edit | Properties or by double clicking it.

A map can be converted to another data type (measurement value, parameter, map,
curve or value block) via the popup menu. The new object keeps its name and re-
ceives the respective new symbol.

Please refer to the online Help function for more detailed information about this dia-
log.

4.1.8 Curves
- Info
| A characteristic curve is regarded by the ASAP2 Editor as a special

case of a map (see Section 4.1.7, "Maps") where there is no Y axis and
the number of rows of functional values is equal to 1.

To add a new curve to an existing group, the group must be selected. Then the entry
New | Curve is selected in the pop-up menu or the menu item Edit | New | Curve is
selected. This opens the dialog shown in Figure 36.
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Curve Mew
el p=General
..... 4z Address
M g New
_____ [F| Data Type ame New
..... o2 Physical Display Comment: i
..... M| Display Link
..... & Annotations
..... |“+ ® axis
@Y Reference =
..... IF DATA "
K F_ Object type: [Curve hd
[7] Read anty
[ QK ] [ Cancel ] [ Help

Figure 36: Dialog page "Curve - General"
The dialog pages are consistent with those of a parameter (see section 4.1.4, on
page 32) so only the dialog page "Reference” will be explained here.

This dialog page (see Figure 37) shows information on the use of the characteristic
curve, i.e. for which objects (maps) the characteristic curve is used as X or Y axis.

I )

Curve Mew @

- General &2 Reference

----- 4z Address

----- [# Data Type

Ohject is referenced as axis by

et crerence

..... g IF_DATA

[ DK ][ Cancel H Help

Figure 37: Dialog page "Curve - Reference"

When the characteristic curve is newly created, this page is empty. After the charac-
teristic curve was assigned as an axis to a map, the respective object is displayed .

The page is for information only. The assignment to the respective object cannot be
changed here. A change must be made in the "X Axis" or "Y Axis" dialog of the re-
spective object.
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The properties of an existing curve can be changed by highlighting it and right click-
ing and selecting Properties, which reopens the dialog page "General" (Figure 36)
via the main menu item Edit | Properties or by double clicking it.

A curve can be converted to another data type (measurement value, parameter, map,
curve or value block) via the popup menu. The new object keeps its name and re-
ceives the respective new symbol.

Please refer to the online help function for more detailed information about this dia-
log.
4.1.9 Value Block

Value blocks can be seen as maps or curves depending on the number of rows) that
do not contain axes, i.e. are matrices.

To add a new value block to an existing group, the group must be selected. Then the
entry New | Value block is selected in the pop-up menu or the menu item Edit | New
| Value block is selected. This opens the dialog shown in Figure 38.

Calibration value block Mew [
el p=General
..... 4z Address
MName: aw
_____ [F| Data Type ame New
..... «2¢ Physical Display Comment:
..... M| Display Link
..... & Annotations
53 Dimension
..... & IF_DATA =
Object type: Calibration value block -
Fead onby
[ oK ] | Cancel | | Help

Figure 38: Dialog page "Value block - General"
A symbolic name for the value block must be entered in the Name input field. A short
description can also be entered in the Comment field.

In the field Object type the user can decide between Calibration value block (in
readwrite mode) and Measurement value block (in readonly mode). The object
types are displayed with different icons.

The dialog pages are consistent with those of a parameter (see section 4.1.4, on
page 32) so only the dialog page "Dimension™ will be explained here.

At this dialog page (see Figure 39) the dimensions are determined.
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Calibration value block Mew @
- & General # Dimension
----- ﬁ Address

..... El Data Tyjpe Dlimension of the value block:

""" EI Display Mumber of columns:
----- %2: Annctations

[}

[ =]

- A Dimension Mumber of rows:

..... ¥ IF_DATA

[ QK ]| Cancel || Help

Figure 39: Dialog page "Value block - Dimension”

If the number of rows is O (Null), the value block corresponds to a curve with no axes.

If the number of rows and columns are both 1, the value block corresponds to a cali-
bration object.

The properties of an already existing value block can be changed by highlighting it
and right clicking and selecting Properties, which reopens the dialog page "General"
(Figure 38) via the main menu item Edit | Properties or by double clicking it.

A value block can be converted to another data type (measurement value, parame-
ter, map, curve or value block) via the popup menu. The new object keeps its name
and receives the respective new symbol.

Please refer to the Online Help function for more detailed information about this dia-
log.

4.1.10 Virtual Measurement Signals

Virtual signals can be calculated from measured input signals in real-time using alge-
braic formulas. These virtual signals can be displayed - like other controller variables
- in display elements of a measurement and calibration system such as CANape.

To add a new virtual signal to an existing group, the group must be selected. Then
the entry New | Virtual measurement signal is selected in the pop-up menu or the
menu item Edit | New | Virtual measurement signal is selected. This opens the dia-
log shown in Figure 40.
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Virtual measurerment signal Mew @
el p=General
----- @ Calculation formula N
ame: ew
..... & Data Type New
..... «2¢ Physical Display Comment:
----- B Display Link
..... & Annotations
..... BC Interface XCP
..... B IF_DATA )
Object type: Measurement value s
@ Virtual Real
[ K ] | Cancel | | Help

Figure 40: Dialog page "Virtual signal - General”

The settings of the several dialog pages correspond with those of a measurement
value (see paragraph 4.1.3, “Measurement Values”), with the option Virtual pre-
selected (see Figure 40). This removes the page "Address" and adds the "Calcula-
tion formula" page.

The properties of an already existing virtual measurement value can be changed by
highlighting it and reopening the dialog page "General" (Figure 40) by right clicking
and selecting Properties, the main menu item Edit | Properties or by double clicking
it.

A virtual signal can be converted to another data type (measurement value, parame-
ter, map, curve or value block) via the popup menu. The new object keeps its name
and receives the respective new symbol.

Please refer to the online Help function for more detailed information on each of
these dialogs.

4.1.11 ASCII Strings

An ASCII string object can e.g. read out error messages from the ECU via the
KWP2000 Protocol. An ASCII String is a variable of an ECU program. It is described
by e.g. a name and its address. The data type is always String.

H Info
I ASCII string objects are only supported by ECUs with KWP2000 drivers.

To add a new ASCII string block to an existing group, the group must be selected.
Then the entry New | ASCII string is selected in the pop-up menu or the menu item
Edit | New | ASCII string is selected. This opens the dialog shown in Figure 41.
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ASCI string Mew
W ¥=General

o Address

..... % Data Type e =

..... '-{.f;,, Annotations Comment:

L. IF_DATA Lirk

Object type: ASCI string -
| Read only
[ O ] | Cancel | | Help

Figure 41: Dialog page "ASCII string - General”

The several dialog pages are already described in the "Parameter” paragraph (see
section 4.1.4, "Parameters”).

The properties of an already existing ASCII string can be changed by highlighting it
and right clicking and selecting Properties, which reopens the dialog page "General”
(Figure 41) via the main menu item Edit | Properties or by double clicking it.

An ASCII string can be converted to another data type (measurement value, parame-
ter, map, curve or value block) via the popup menu. The new object keeps its name
and receives the respective new symbol.

Please refer to the online Help function for more detailed information on each of
these dialogs.

4.1.12 Conversion Rules

All conversion rules defined in the database are shown on the left side of the main
window (see Figure 5). A dialog to prepare a globally defined conversion rule can be
opened via the menu command Edit | New, see Figure 42Fehler! Verweisquelle
konnte nicht gefunden werden.:
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Figure 42: Defining Global Conversion Rules

The dialogs for creating a conversion rule have different pages where the respective
properties can be set. All dialogs have a "General" page where general properties
can be configured (see Figure 43). This page is the same as the "General" page for
defining database objects.

In addition all dialogs have a "Status text table" page (see Figure 44). A status text
table (ASAP2 key word: STATUS_STRING_REF) can divide a control unit-internal
range of values into two parts: the "normal” range of values, for which may be de-
fined a conversion rule, and an additional range, for which strings stored in the status
text table are defined.

This makes it possible to use parts of the range of values for verbal status messages,
for example. The online help explains the use of status text tables by means of an
example.
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Conversion rule @
- WE M| r=General
LB Status text table
Mame: Mew
Comment: 5
Link...
it :
Accuracy: 1 @
Ciigits general: 3
Type of rule: 1:1 calculation
[ QK ] [ Cancel I [ Help
Figure 43: Dialog page "Conversion rule — General"
Conversion rule @
& General i Status text table
= Status text table
H o [ o
[ Mew
[ QK ] [ Cancel I [ Help

Figure 44: Dialog page "Conversion rule — Status text table"

1:1 Conversion

A 1:1 conversion is equivalent to the special case of a linear conversion with a factor
of 1 and an offset of 0. This can be used to assign a predefined unit of measurement
to a database object without having to do any additional conversions.

Info
- I The unit of measurement defined in the New Conversion Rule dialog is
| assigned to the conversion rule permanently. When selecting the con-
E— version rule in the editor window for database objects this unit of meas-
urement is automatically accepted and can no longer be changed there.
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This dialog has no additional pages.

Linear Formula

Conversion rule

----- xE General

| (T

...... H$ Status text table

|~ Linear Formula

Conversion: physical value =f (ECU intemal valug)

Y =1 (¥} = Factor * X + Cffset

Factar:

Offzet:

(=]

[ QK ][ Cancel H Help

Figure 45: Formula editor for linear conversion

The parameters Factor and Offset can be set any way desired, but Factor must be
assigned a numeric value (not zero).

Rational Formula

I

Conversicn rule @
~a General |.s Rational Formula
""" 1% st Conversion: physical value =f (ECL intemal valug)
L HE Status text table
Y=t =A X K+B " X+C) /(D "X K+E"X+F)
Parameter A: 0
Parameter B: 1
Parameter C: 0
Parameter D: 0
Parameter E: 0
Parameter F: 1
[ QK ] [ Cancel ] [ Help
Figure 46: Formula editor for rational conversion
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A rational conversion formula is entered in the form f(x) = (A*x* + B*x + C) / (D*x* +
E*x + F). Parameters A through F can be entered any way desired, but the denomi-
nator of the formula must not be zero!

Algebraic Formula

E

Conversion rule @

..... x& General {1 Algebraic Formula

Conversion: physical value =f (ECU intemal valug)

Formula f(x): A,

Inverse formula giY):

Operators: Functions:

L)l ]le)  [Lsn ] {cos |[ tan [ tog |[ abs |

| || & || - || | |asin ||an:u:us||atan|||u:ug1: |su:|rt |

EIE' | sinh || cosh || tanh || &xp || pow |
[ QK ]| Cancel || Help |

Figure 47: Formula editor for algebraic conversion

An algebraic or Boolean expression with the operators listed in the table can be en-
tered into an algebraic conversion formula. There are many functions available as
well. Brackets are also possible.

During conversion the current variable value is accessed with X. In the above exam-
ple (Figure 47) the current signal value is squared and multiplied by 2.

— Info
! There is no distinction made between upper case and lower case with
"X

Since algebraic conversion specifications are not always clearly invertible, an alge-
braic expression can also be entered for the inversion formula. The inversion formula,
which calculates the associated ECU internal value from a physical value, is for ex-
ample required when parameters in physical representation are modified in a calibra-
tion window. Entering an inversion formula is optional, but it is recommended, since
an iteration process is used when it is not present which under unfavorable circum-
stances either converges poorly or not at all.

Caution

| Parameters with an algebraic conversion rule without an inverse formu-
la cannot be calibrated in the physical format. To calibrate such pa-
rameters you have to switch to the decimal format or add an inverse
formula.
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The current signal value which is to be converted is used as the input. The letter “X”
is used as the signal value.

Info

i The new rational formula is only available after restarting the ASAP2
Editor. The actual conversion is done during this restart after confirma-
tion by the user.

Numeric Conversion Table

I )

Conversicn rule @

--a& General  Numeric table

8

Table: | v|
L HE Status text table

| Mew
With interpolation:
[ QK ] | Cancel | | Help

Figure 48: Conversion table

A conversion table assigns physical values to ECU-internal signal values (in hexa-
decimal and decimal representation).

In the field Table an already existing conversion table can be selected. This table can
be changed by the [Edit] button.

Any number of hexadecimal signal values can be entered in the table. When the
hexadecimal value is input, the corresponding decimal value appears in its column
automatically, and vice versa. Every value may only be in the table once. The values
can be input in any sequence. The values are automatically sorted in ascending or-
der when the window is closed.

The button [New] opens an additional dialog to create a conversion table (see Figure
49).

The checkbox With interpolation indicates whether or not interpolation should be
done for determining a physical value between the hexadecimal ECU-internal signal
values if necessary. If this box is not checked, the physical value of the previous hex-
adecimal signal value is assigned to the respective ECU-internal signal value.
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Conversion rule @
¥ General Hf Text table
=] Text table
H = Table: | v|

...... H Status text table

| Mew

QK ]| Cancel || Help

Figure 49: Dialog page to create a conversion table

Any number of hexadecimal signal values can be entered in the table. When the
hexadecimal value is input, the corresponding decimal value appears in its column
automatically, and vice versa. Every value may only be in the table once. The values
can be input in any sequence. The values are automatically sorted in ascending or-
der when the window is closed.

A text can be entered in the Default text / Default value input fields which are be
used for displaying all signal values which are not in the table. If no default value is
input, the current signal value will be output as a numerical sequence.

When a numerical value is to be set, the option Default value must be activated,
otherwise the value is interpreted as string and not as numeric. A string with the op-
tion Default value is interpreted as 0 (zero).

Clicking the [==> Clipboard] button copies the entire conversion table to the clip-
board, where it can be processed further. We recommend using Microsoft Excel be
used for this.

Clicking the [<== Clipboard] button imports the contents of the clipboard.
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Symbolic Conversion Table

Conversion rule @
¥ General Hi Text table
- Text table
g 1o table Table: I v]
LHE Status text table

I Mew

[ QK H Cancel H Help

Figure 50: Symbolic conversion table

A symbolic conversion table assigns a text to a value which is output when the varia-
ble falls within that range of values. Any number of value/text pairs can be entered in
the table, but every value may only be in the table once. The values in the table are
sorted in ascending order.

In the field Table an already existing conversion table can be selected. This table can
be changed by the [Edit] button.

The button [New] opens an additional dialog to create a conversion table (see Figure

51)
’ Text table @ |
.{;- General HiTable
""" i Min. Value Ma. Walue Teat

Flease insert new pairs of values with the "Inset” buttan

Default value: I ==: Clipboard J

Insert Delet I <==(lipboard ]

[ il H Cancel H Help I

[41]

Figure 51: Dialog page to create a symbolic conversion table
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Clicking the [==> Clipboard] button copies the entire conversion table to the clip-
board, where it can be processed further. It is recommended that Microsoft Excel be
used for this.

Clicking the [<== Clipboard] button imports the contents of the clipboard.

A text can be entered in the Default input field that will be used for displaying the
signal values which are not in the table. If no default value is input, the current signal
value will be output as a numerical sequence.

- Info
| A macro can also be input in this field, if for example a conversion
needs to be defined for all values that are not defined in the table.

A Example
s A magcro for the linear conversion of a measurement value with a factor
of 12 and an offset of 34:

{EVAL "{X}*12 + 34"}

4.1.13 Record Layouts

A record layout represents a structure definition and is comparable to a struct
declaration in the C programming language. Any number of objects can be derived
from this structure definition, i.e. the controller program may contain any number of
elements of the described structure. A record layout describes the structure of a
characteristic map or curve in the controller program:

e What elements is the characteristic parameter composed of (e.g. interpolation
point values, table values)?

e At which position, relative to the object's start address, are these elements stored?
e \What data types do the individual elements have?

e Which supplemental properties and attributes do the elements have (e.g. se-
guence in lists: interpolation point values or table values)?

The ASAP2 Editor implementation covers all properties and configuration options that
are declared with the keyword RECORD_LAYOUT in ASAP2 Standard Version 1.4.
That document contains a detailed explanation of all attributes and configuration op-
tions.

All record layouts defined in the database are displayed on the left side of the main
window (see Figure 5, page 20).

Record layouts can be defined by selecting the menu command Edit | New | Record
layout. This opens the first page of the dialog seen in Figure 52.
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Record layout Mew @

b |25 Alignment
i..g= Components b =3

(=]

[[] Constant X zds points:

(=]

] Comstart Y axis points:

[

7] Comstart Z ais points:

(=]

] Comstart £ axis points:

(=]

7] Comstart 5 ais poirts:

] Fieed position of components

[ QK ]| Cancel H Help

Figure 52: Dialog page "Record layout - General"

Activating one of the checkboxes Constant axis points indicates that the number of
axis points defined in the input field to the right of it will be assigned to all derived pa-
rameters. This eliminates the possibility that the number of axis points might be con-
tained in the corresponding parameter data record of the controller program.

When the option Fixed axis points is activated a shifting of the components in the
memory is suppressed when the number of the respective components is reduced.
This leads to empty memory areas.

At the next dialog page the alignments are defined (see Figure 53).

Record layout Mew @
.ak General | Alignment
n
tge Components Byte alignment: 1
Word alignment: 1
Long alignment: 1
Imt64 Alignmert: 1
Float32 alignment: 1
Float 64 alignment : 1
Database default: [#]
[ Ok ] | Cancel I I Help

Figure 53:Dialog page "Record layout — Alignment”

The alignment values specify the addresses where the values for derived parameters
begin — depending on data type.
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The checkbox Database default has three possible settings, which are read out from
the database. These settings can be changed by clicking.

. Selected (I£)): The alignment settings of the database apply; the input fields in
the dialog are therefore disabled.

. Cleared (LJ): The specified alignment settings apply locally.
o Partially selected (E): Only individual alignment settings are specified in the
ASAP?2 file.

The next dialog page is for inputting the components of the record layout (see Figure
54).

I )

Record layout Mew @

..... ¥e General & Components

b |25 Alignment

i é Position = Type Diata type

Insert ...

[ QK ]| Cancel || Help

Figure 54: Dialog page "Record layouts - Components”

Clicking the [Insert] button opens a selection list of the available components. How
to add components is described in the Online Help, and there is an example in Sec-
tion 4.2.5, "Example 5: Record Layout".

4.1.14 Variant Criteria

Variant coding cannot be specified for individual characteristic parameters; this is
done by groups. The same dependency applies to all characteristic variables in a
group.

An example of a variant-coded controller is a transmission controller which supports -
with regard to the variant criterion Transmission Type - the variants Four-Gear
Transmission (Variant name: FourGearTrans), Five-Gear Transmission (Variant
name: FiveGearTrans) and Six-Gear Transmission (Variant name: SixGearTrans).
The controller program contains a copy of certain characteristic variables for
FourGearTrans, FiveGearTrans and SixGearTrans in its data area. There is another
characteristic variable, the so-called variant selector, in the controller program. The
current value of the variant selector determines which variant is currently active.

As long as no variant criteria have been defined in the database, the variables are
accessed in the controller's memory using constant addresses in the database which
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were either input directly or which resulted from references to symbols in the MAP
file.

If you identify certain variables as variant-coded by assigning a variant criterion to
each of them, then these variant-dependent characteristics are accessed via ad-
dresses whose values are determined at run time by the value of the relevant variant
selector.

Ox1BFF
Variant C
period2 = 10 0x199C
0x1800
0x17FF
Variant B
period2= 15 0x159C
0x1400
0x13FF
Variant A
period2 =6 0x119C
0x1000
Variant selector = 1 0x0B38

Figure 55: Variant-coded ECU

As can be seen in Figure 55, oben, the three variants - referred here as simply A, B
and C - are located in three different data areas of the flash memory. The value of the
variant selector defines and points to the active variant, i.e. the controller accesses
the values of this variant at run time. If a variant-coded parameter is to be calibrated,
the measurement and calibration system (e.g. CANape) automatically uses the vari-
ant-dependent object address for the write access.

We now illustrate how this variant-dependent object address is calculated in a meas-
urement and calibration system such as CANape from the object address of the MAP
file.

The program performs the address calculation according to these formulas:
Variant-dependent object address := Variant-independent object address + variant offset
Variant-independent object address := object address from the map file & mask

Depending on which variant-coded object addresses are located in the MAP file,
there are two methods available to the controller developer for defining the mask.
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Case 1: Object Addresses of Variant A Are Located in the MAP File

The variant offsets of variants B and C are found to be:

Variant offset B: = 0x0400

Variant offset C: = 0x0800

The address calculation to be performed by the program is simplified to:
Variant-dependent object address := Object address of variant A + Variant offset of active variant

Since in this case the variant-independent object address matches the object ad-
dress of variant A, the mask must be set to the value: OXFFFF FFFF.

A Example

s Let Variant C be the active variant. The object address from the MAP file
for the calibration object period2 is 0x119C. The variant offset of variant
C is 0x0800. Then the variant-dependent object address of period2 for
Variant C is found to be

Variant-dependent object address = 0x119C + 0x0800 = 0x199C.

Case 2: Object Addresses of Variant B or C Are Located in the Map File

To allow to calculate the variant-dependent object address of an object address from
the MAP file, a mask and all variant offsets are required (see address calculation
formulas above).

If the length of the variant blocks is a power of two and the start address is an integer
multiple of the length, the following method for determining the mask can be applied:

mask := length of the flash address range for a variant - 1
In this example, the mask is found to be 0x0400 — 0x1 = OXO3FF.
Then only the variant offsets need to be determined for the different variants:

Variant offset A:= Start address of first variant in flash memory (here: 0x1000)

Variant offset B:= Variant offset A + Length of the flash address range of a variant (here: 0x1000
+ 0x0400 = 0x1400)

Variant offset C:= Variant offset B + Length of the flash address range of a variant (here: 0x1400

+ 0x0400 = 0x1800)
If the flash memory ranges are located one after another, the following applies:
Variant offset N:= Variant offset (N-1) + Length of flash address range of a variant
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A Example
12 Let Variant B be the active variant. The object address of calibration ob-

ject period2 from the Linker MAP file is 0x199C. The variant offset for
variant B is, as above, 0x1400. Then the variant-dependent object ad-
dress of period2 for Variant B is found to be

0x199C 0001 1001 1001 1100
& OxO03FF & 0000 0011 1111 1111
= 0x019C = 0000 0001 1001 1100
+ 0x1400 + 0001 0100 0000 0000
= 0x159C = 0001 0101 1001 1100

Defining Variant Criteria

All variant criteria defined in the database are displayed on the left side of the main
window (see Figure 5, Seite 20).

To define variant criteria in the Database Editor, select the menu command Edit |
New | Variant criterion. This opens the first page of the dialog seen in Figure 56.

Variant critericn @
& General ¥=General
L Vanant Overview Name: Now
Selectar

Select...

[ QK ]| Cancel || Help

Figure 56: Dialog page "Variant criterion - General "

In this example, we will define a new variant criterion "TransmissionType". Enter
"Transmission type" in the Name field, select a parameter to be the Selector and
open the dialog page "Variant overview". Click the [Insert] button to define three var-
iants, as shown in Figure 57Fehler! Verweisquelle konnte nicht gefunden
werden.:
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Yariant criterion @
--w& General =EVariant Overview
LoeF Variant Overview
Mame Selec... Mask Cffaet
FourGear Train 0 (e IFF (1000
FivelzearTrain 1 (eFFF... (1400
SwiGearTrain 2 MeFFF... 1800
[ Inser. . || Edi... || Delete |
| QK | | Cancel | | Help |

Figure 57: Dialog page "Variant criterion - Variant overview "

A new variant criterion can be created in this dialog. Every variant criterion is charac-
terized by these attributes:

e |dentifier: Name for the variant criterion

e Variant selector: Characteristic parameter whose value indicates which variant in
the controller is active

e Variants have the following attributes:
e Variant (the identifier, e.g. FourGearTrans)
e Selector value (e.g. 2)
e Mask (see above)
o Offset (see above)

The dialog contains all entries for defining the Transmission Type variant criterion
from the introductory example of this chapter.

Assigning a Variant Criterion to a Group

As long as no variant criteria have been defined in the ECU database, the program
proceeds by assuming that no group contains variant-coded calibration objects (Cri-
terion: disabled).

After variant criteria have been defined in the controller database, they can be as-
signed to the appropriate groups. To do this, open the Database Editor and select the
group to which a variant criterion is to be assigned. Selecting Properties from the
popup menu opens the following:
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Group Mew @
¥ General =2 Yariant
- \-gf_, Annotations i T
P o VBRaNE Vanant critenon [TlansmissiunT}rpe v]
AT A disabled
""" R Selector
Wararts: FourGGear Train
FiveGearTrain
Sicaear Train
[ QK ] [ Cancel ] [ Help

Figure 58: Assigning a Variant Criterion to a Group

Now you can assign a variant criterion from the selection list to the group. As can be
seen in Figure 58, one variant criterion is available in this example: Transmission-

Type.

4.1.15 System Constants

All conversion rules defined in the database are displayed on the left side of the main
window (see Figure 5, page 20). By selecting the menu command Edit | New | Sys-
tem constant you can define additional system constants (see Figure 59).

-

System constant @

..... ¥E General K= General
Mame: Mew]

Walue:

[ QK ][ Cancel H Help

Figure 59: Dialog page "System constant”

System constants are stored in the database, and a name is assigned to each con-
stant value. Another system constant can be used as a value.
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’_‘ll Example
12 Name=PlI

67

—
Value=3.14159
Name=P1_HALF
Value=PI1/2
- Info
| Only the period (.) is to be used as the decimal separator.
—

4.1.16 Memory Segments

When the memory cache for offline calibration should be used the respective memory
areas of the ECU — segments — must be given and configurated.

- Info

I Only in the standalone version of the ASAP2 Editor memory segments
— can be created and changed. When the ASAP2 Editor is opened from
CANape the memory segments are changed in the Device Configura-
tion dialog. In this case the properties dialog in the ASAP2 Editor is for
information only.

-]

By selecting the menu command Edit | New | Memory segment you can define ad-
ditional memory segments (see Figure 60).

Memory segment rz|
K& General =
%z Address .
¥G IF_DATA Name: | |
Comment;
Frograrm type: | w |
b ermary bpe: | L |
b emory location: | w |
[ 2k, ] [ Cancel ] [ Help ]

Figure 60: Dialog page "Memory segment — General"

On this dialog page the general parameters of a memory segment can be edited. be-
hind the name and an optional comment the program type of the memory segment,
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the memory type in the ECU (hardware) and the memory location must be selected.
The several settings are described in detail in the online help.

On the Address page (see Figure 61), the settings of the address range where the
memory segment is located can be edited. The address range is defined by the start
address and the size of the memory segment.

If copies of the memory segment are to be stored, appropriate offsets must be as-
signed to them The data "FFFFFFFF" (corresponds to decimal -1) means that no off-
sets are assigned (inactive).

Memory segment g|
k¥ General E
Address

5 IF_DATA Start address: ||:| |He:-c

Size: |EI |He:-:

Offsets: FFFFFFFF | Hex

(FFFFFFFF | Hex

FFFFFFFF | Hex

(FFFFFFFF | Hex

FFFFFFFF | Hex

[ (] l [ Cancel ] [ Help

Figure 61: Dialog page "Memory segment — Address"

On the last dialog page (see Figure 62) all IF_DATA sections of the respective
memory segment are displayed. Via the button [Insert] additional IF_DATA section
can be added. A double click on the entry opens a dialog page to edit it in case it is of
an editable data type. The data types of IF_DATA sections are explained in detail in
the on online help.
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Memory segment PX|
K& General E
4z Address
= ﬁ IF_DATA M arme [rata type Yalue Dezcriptior
ﬁ ASAP1E_CCP SRR F [T 5 <tangedunion:
Szl ASAPTB_CCP  <taggedstruct:
£ »
[ (] l [ Cancel ] [ Help

Figure 62: Dialog page "Memory segment — I[F_DATA"

4.1.17 Frames

Frames are another structuring means, in addition to groups and functions. They are
read in from the ASAP?2 file and visualized in the ASAP2 Editor.

A frame is characterized by a name and a comment, a scaling unit, and a rate. It can
be used only for grouping of measurement values (and thus not for grouping of cali-
bration values). Frames can also contain IF_DATA information.

The frames are displayed in the tree view in the ASAP2 Editor. There is one main
node for the frames — the frames themselves cannot be nested like groups and func-
tions.

The menu command Edit | New | Frame opens the General page (see Figure 63):
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Group New @
el =General
b IF_DATA
Fg IF_DATA Mame: MNew
Comment:
Link..

Scaling unit: |n|:t deteministic o |
Fate: i

[ QK ]| Cancel || Help |

Figure 63: Dialog page ,Frame — General*

On this dialog page you can input the name and an optional comment. The [Link]
button next to the comment field opens a dialog in which a link to a file on the local
hard disk or another database object in the current database can be made.

In addition the scaling unit and the associated rate are displayed. The scaling unit
defines a measurement raster. At the moment this setting is read from the A2L file
(when it is defined there) and displayed here but will not be evaluated. With the value
of ,rate” the scaling unit is multiplied. This value is not evaluate by, too.

On the second dialog page (see Figure 64) all IF_DATA sections of the respective
memory segment are displayed. Via the button [Insert] additional IF_DATA section
can be added. A double click on the entry opens a dialog page to edit it in case it is of
an editable data type.
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Group Mew
./_E:'—- General S ASAP1 B_KWF2000
=g IF_DATA
& ASAPLE_KWP2000 Mame Data type Value [
= [38 IF_DATA taggedunion
W & SAP1 E_Kw liaggedstmd::

[ QK ]| Cancel || Help

Figure 64: Dialog page ,Frame — IF_DATA"

4.1.18 Partial Databases

In principle a partial database is a special display method of the database. So, when
in a partial database a new conversion rule is defined it is available for the whole da-
tabase. In the ASAP?2 file the partial database is defined by an INCLUDE statement.

The menu command Edit | New | Partial database opens a dialog where the name
of new partial database is to be set (see Figure 65).

Partial databasze @

Mame: |

[ QK ” Cancel || Help

Figure 65: Add a new partial database

The new partial database appears in the tree view at the element Partial databases.
Together with the new partial database the original database is displayed once more
as a partial database.

Afterwards objects of the main database can be assigned to the partial database. A
partial database can contain variables, conversion rules and record layouts but no
groups.

4.1.19 IF_DATA Information

Beside general descriptions an ASAP2 file can contain additional interface specific
information (e.g., driver settings). This information are described in a general (global)
IF_DATA block in the header an in (local) IF_DATA blocks at every measurement
and calibration object. Local IF_DATA blocks can also be defined for groups, func-
tions and memory segments.
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Depending on the interface type different data are needed. So, IF_DATA information
are containers inside the ASAP?2 file with supplements to the information in the ECU
description file that have been defined in the ASAP2 specification. The syntax of this
supplements is described in the AML file.

- Info

I Only in case when IF_DATA information are not used by the current
device driver they can be created and edited in the ASAP2 Editor. Fail-
ing this the values must be changed in the Device Configuration dialog
and are only displayed for information in the ASAP2 Editor.

In the standalone version of the ASAP2 Editor IF_DATA information
can always be edited and changed.

The menu command Edit | New | IF_DATA description the respective popup menu
in the IF_DATA information section of the tree view opens a selection menu that
contains all available IF_DATA descriptions (see Figure 66).

T Vector ASAP2 Editor = ==
File Edit View Tools ?
L DSHE Ao BHQ ) [FE
Ch\Users\WMWareUser\Documents\Ve |Content of: 'IF_DATA information’
sim.a2l Type MName =
3 Arrays (no entries)
_J Curves

_J Example_Double
_J Example_Filter
+,_J Example_PWHM
-0l Maps

+,_J Measure

+,__l Parameters

4 Simulator_Behavior
i3 Structures

[ TestData
3 TimeCentrol
3 Virtual x . General ¥=General
- Frames
+--[E Conversion rules
w08 MNumeric and text table]
+-[@ Record layouts
-..[=@ Variant criterion
[ I System constants
[ Memory segments
-
- % Software structy farde =
38 Search result ] Mew 5 CANAPE_EXT
[ User defined filters
":'.T__] CANAPE_MODULE
[ CAMNAPE_GROUP |
XType Messag ACR |
Warnin VECTOR_EXT gnts\Vector CANape' 11\ Examples\ XCPDema' XCPsim.a2l' (339): Rese..
g ASAPLB_CCP
« . 3

1 Object(s) selected

Figure 66: Selection of an IF_DATA description

A description can be inserted only once, additional descriptions can be added to the
list by the menu command File | Add AML.

On the right part of the editor window the loaded IL_DATA information are listed. A
double click on an entry opens the edit dialog (see Figure 67).
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IF_DATA ASAP1B_CCP [me)
...... ¥ ASAPLB_CCP ¥s ASAP1B_CCP

Mame Data type Value i

= 18 IF_DATA <taggedunion >
B RS AF 1B CCP <taggedstruct>

F] Tl 2

|E Replace Delete

[ 2K, ] | Cancel | | Help

Figure 67: Dialog page "IF_DATA"
The elements of this dialog are described in detail in the online help.

4.1.20 Software Structure

A software structure (also called a data structure) consists of a block of database ob-
jects, whose address ranges are connected as a rule. When the name fragments are
divided by a dot, the structure is build based on this names.

A Example
12 structure._measure.call
structure._measure,cal?2

builds the following structure:
structure
measure
call
cal2

Because a software structure is based on the MAP file or the object names, it cannot
be changed in the database editor.

The structure can be measured together, whereby the whole address range of all
object is measured. In the measurement signal list the structure seems to be a single
object, all measurement options (measurement mode, cycle time...) are valid for all
objects contained in the structure.

In the Properties dialog all Elements of the software structure are listed (see Figure
68).
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Data structure Software structure @

4 General % Components

%
Mame Address  Data tvpe Yarables i
al kedF.. UWORD
ampl 1F...  FLOAT
ampl_d ke1F... DOUBLE
a1l keIF... UWORD
bit 12Courter k1F6.. UWORD
BitSlice ke1F6... UWORD, O.. -
e e r

[ QK ] | Cancel | I Help

Figure 68: Elements of the data structure

Info

In the database editor several data structures from the folder Software
structure can be copied into other groups (via popup menu or drag &
drop).

When a sub-element is copied the name of its parent element will be
prefixed, separated by a dot.

Doing so only a link to the original element in the data structure is cre-
ated, the data structure remains.

So only such links can be deleted.

Using of data structures is in such cases useful when a lot of measurement objects
are to be handled and they can be combined in structures.

4.2 Examples for Database Objects

In the following, we will show - based on several examples - how maps/characteristic
curves have to be described in the controller database.

f 4.2.1 Example 1. Characteristic Curve, No Axis
Iz

The following table defines a characteristic curve with no axis:
X Axis X0 [X1 |X2 |X3 |X4|X5 [X6 X7
Value 11 (12 |13 |14 |15 (16 |18 (22

These table values are stored in the controller and require 8 bytes for the data type
unsigned char.
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Characteristic curves are considered to be special maps, characterized by having the
row count parameter set to the value 1.

Use the record layout drop down list to indicate how the map will be stored in the
controller's address space. You must choose between a row-by-row, column by-
column or a user-defined record layout.

For row-by-row storage in the controller's address space, first the individual function
values are saved one after another for the first row, and then the function values for
the second row, etc. With column-by-column storage, the controller's memory first
contains the individual function values of a column, then function values of a second
column, etc. For characteristic curves, row-by-row and column-by-column storage are
the same.

The X Axis and Y axis selection list can be used to specify whether an axis should
be assigned to the map as an X axis or a Y axis (see Example 2). Since in this first
example a characteristic curve with no axis is being created in the controller data-
base, the No axis entry is selected.

Curve New §|

K& General l..

4z Address

[¥| Data Type Axiz type: Mone w
o s Physical Display

El Display

\:{;_.- Annokations

|, # ais Dimension: 4

@3 Reference

BC IF_DATA

[ (] H Cancel ][ Help ]

Figure 69: Dialog Curvel
Enter the number of curve values (here: 8) in the Dimension input field on the "X
axis" dialog page (see Figure 69, . Since this is a curve, there is no "Y axis" dialog
page.

’_]. Info

I Since the name of a newly created database object is only accepted

— when the dialog is closed, the default name for a newly created data-
base object appears in all screen shots in this section.

When the dialog is exited with [OK], the ASAP2 Editor saves this characteristic curve
in the controller database.

Vector Informatik GmbH ASAP?2 Editor Manual Version: 13.0



N vector’

F‘ I 4.2.2 Example 2: Characteristic Curve With Fixed Axis

]

In this example, the following characteristic curve is to be defined with a fixed axis:
X Axis 26 |28 |30 |32 (34 |36 |38 |40
Value 11 |12 |13 |14 |15 |16 |18 |22

The table represented above is stored in the controller and it requires a total of 8
bytes for the data type unsigned char.

Add a new characteristic curve to the group of characteristic curves in the database
(e.g. Curve2). Do this in a way analogous to Example 1. To assign a fixed axis to the
X axis, the Fixed axis item must be selected from the X Axis selection list.

Curve New
e g s

K& General uyﬁ& axis

4z Address _ _

[F] Datatype Axis ype: | Fived asis v |

s Canversion

_'_.3 Display Read anly

Y Annokations

LH_ ¥ axis Murnber of axis points E |

o Interface ASAP1E_CCP H—

&3 Reference Fixed axiz points: ) nor-equidiztant [ Edi

i it...

%) equidiztant
[ Additional properties. . J

I_ k. ][ Cancel H Help J

Figure 70: Configuration of Curve2

Clicking the button [Additional properties] opens a dialog with several pages about
the X axis coordinates, where you can configure the fixed axis (see Figure 71, Seite

77). In this dialog you can assign an input quantity to the fixed axis by clicking the
[Select] button.
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77

X axis of Mew

|i| Daka bype
o Conversian

___IJ Display
'-..3, Annokations

L"_ fixis

o Interface ASAP1B_CCP

Az bype; :-Fi:-ced aniz |
b anatany: V
M ax. dimenzion; ,E .
Murmber of axiz points |E l
I_ k. ] [ Cancel ] [ Help J

Figure 71: Axis coordinates dialog

Fixed interpolation points can be defined as equidistant or not equidistant. If the fixed
interpolation points are equidistant, the start value (Offset) and step width (Distance)
can be set as desired in a subordinate dialog. If not equidistant fixed interpolation
points are used, they can be defined with the [Edit] button in a table.

Since this example begins with the value 26 instead of 0, and the spacing between
two interpolation points is two steps, the fixed axis type is equidistant. In the Fixed
axis points section, select the type equidistant and click on the [Edit] button. This
opens the Fixed Axis dialog, in which the offset (here: 26) and the distance (here: 2)
can be entered in their respective input box.

Equidistant axis points

The axiz pointz are calculated by the start valug and the
deference:

wi= Stark value +1 7 Difference

Start value | 26 _J

Differerice | 4 ]

| ok

_H Cancel H

Help

Figure 72: Fixed axis parameters

After you have exited the Axis Coordinates dialog with [OK], you will return to the

Curve dialog.

After you have also exited this dialog with [OK], the curve is stored in the ECU data-

base.
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I-li I 4.2.3 Example 3: Characteristic Curve With Shared Axis

]

In this example, the same values are used as in Example 2. However, the interpola-
tion point values are defined for a shared axis.

XAxis (1 |2 (3 |4 |5 |6 |8 |12
Value 11(12({13|14|15|16 |18 |22

Create a new group, in which shared axes can be stored. Create a new shared axis
with the name Axis1.

The settings made in the dialog Shared axes (see Section 4.1.6, "Shared Axes")
largely correspond to those of the Curve dialog (see Example 1). On the Axis dialog
page the [Select] button can be used to assign an input quantity to the shared axis.

Enter 8 as the number of X values for the axis in the field Number of axis points
and close the dialog with [OK]. KL

| Shared axis New .
p¥ General mﬁ_f o

4z Address — e
E' Ditatipe Dz type: iShared Bz |
o' Conversion o [ |

B Display i I | EI
\}, Annokations e

L“_ Ais s
£n Interface ASAP1E_CCP Manatany: f v
@3 Reference r R

b &, dimenzion; E

MHurnber of ariz points :8

I, ] ]I Cancel ][ Help J

Figure 73: Dialog "Shared axis - Axis"

Now add a new curve to the database (e.g. Curve3), proceeding as in Example 1.
Select the axis type Shared axis on the X axis dialog page. This opens a dialog in
which all of the shared axes defined in the ECU database are displayed in a list. Se-
lect the previously created shared axis Axisl, to assign it to the X axis of the curve.
After you have exited the dialog with [OK], the curve is stored in the ECU database.
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Curve New
k¥ General ﬂlﬁéﬂ“*‘f‘
%z Address = .
[F] Data type Axis bype: |Shared ais v

s Conversion )

___IJ Display :.-‘1'-.:-:is'|
YE: Annokations e

|, % axis Mumber of awis paints |8

E?g Interface ASAP1B_CCP e
&3 Reference

I_ k. ][ Cancel H Help J

Figure 74: Configuration of the curve Axis3

1 I 4.2.4 Example 4: Characteristic Curve With User-defined Record
= Layout

N—

In this example, the X axis point values are saved in the controller with the character-
istic curve values, and together they are considered to be an object. In contrast to
shared axes sampling points, they do not have their own address.

Index O 1| 2f 3| 4, 5| 6| 7| 8| 9(10| 11| 12| 13| 14|15
Values inf 0| 2| 4| 8|12|14|16|20| 1| 3| 8| 9|11 7| 6| 7
ECU

AXis points Values

To interpret such tables, so-called record layouts (controller program structures) in
the controller database are required.

Add a new curve to the database (e.g. Axis4).

On the dialog page Data type, select the (below in Example 5) newly created record
layout KL_Layoutl from the Record layout selection list. Exit the dialog with [OK].

Maps can be configured in a similar manner.
Detailed explanations of these dialogs can be found in the Online Help.

il‘h" I 4.2.5 Example 5: Record Layout
[ |

N—

The menu command Edit | New | Record layout lets you define a new record layout
with the name KL_Layoutl (see Section 4.1.13, "Record Layouts
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"). The table described in Example 4 (Section 4.2.4, "Example 4: Characteristic Curve
With User-defined Record Layout") occupies a total of 16 bytes in the ECU memory;
the data type of the axis points and function values is unsigned char. The X axis
points should be located at the beginning of the table (Index 0...7) and the function
values at the end of the table (Index 8...15).

Enter a name for the new record layout to be added in the Name input field. Since we
are working here with a record layout for curves with a constant number of X sam-
pling points, you have to check the option Constant X axis points. For our example,
enter the number 8.

The alignment values specify the addresses where the values for derived parameters
begin — depending on data type. A value of 2 means that e.g. the values only begin
at even numbered addresses. A value of 4 means that the values only begin at ad-
dresses divisible by 4, etc. Memory areas within the parameters may be skipped. The
dialog page should now look like Figure 75.

Record layout Kl | ayout
¥k General @ ral
&= Components 2
M arne:
Byte alignment; |-|
"whord alignment; |
Long alignment: |1
Flaat32 alignment; I1
Floatgd alignment; ,1
Constant # axis points: g
[ Constant " ais points; 0
I_ )4 ] I Cancel ] I Help

Figure 75: Configuration of an user defined record-layout

The Components dialog page is where the user selects an element type of record
layout. An Element type describes the semantics of the record layout. Clicking the
[Insert] button opens a list of predefined values, and selecting one opens a proper-
ties dialog to set and display its attributes.

In our example we only need two of these element types: the X axis points and the
function values.

Since in our example the X axis points will be stored in the table first, they will be de-
fined first (see Figure 76, Seite 81).

- Info
| I

—— The position of an entry can be changed via the | i |and

buttons.
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Record layout - component
Element bppe: -=:!-a:-:i:5:_ yirts
Drata type: _[.LI hzighed byte 5|
&ddressing: |-|£I.i.rect |
Index order: | increasing index v
Increment; i'| 1

[ k. l [ Cancel ] l Help I

Figure 76: Configuring the attributes of a record layout element

For our example the default values can be used.

Click the [Insert] button again to expand the record layout with the element type
Function values. Again accept the default settings and exit the dialog with [Ok].
More specific details about the various different element types can be found in the
Online Help.

The record layout has now been completely configured. Exit this and the main dialog
with [OK].
4.3 Special Dialogs
The following functions can be reached from the main menu item Tools:
e Search (on page 82)
e Editor settings (on page 87)
e Settings database/MAP file (on page 88)
e Statistics (on page 93)
e Plausibility check (on page 94)
e Compare (on page 97)
4.3.1 Search

You can search through the entire database for individual variables with the Search
function. The function is available both via the popup menu and the function key
<F3> as well as via Tools | Search. The inputs are made in the dialog window in
Figure 77, Seite 82:
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82
Filter Search result @
-4, Mame / Place 4 Name { Place
----- [F variables Type
4% Properties Mame of variable:

----- @} Reference Type

L Options Comment:

Group: | Select

¥|indude subordinated groups

[ K, ] | Cancel | | Reset | | Help

Figure 77: Search Function in the Database

Five tabs delimit different areas of the search.

- Info
The options selected under each tab are all simultaneously active dur-
ing the search.

In the tree view the filter Search result becomes active. Here the current search set-
tings can be saved as filter and used again when necessary. To display all objects of
the database the node with the database name (at the top) must be activated.

The objects in the list view right can be processed just as they can in the Database
Editor (e.g. converted, properties changed, deleted). The list of results can also be
sorted by column. To do this, click with the left mouse button on the desired column
heading. Another click inverts the sorting order. A pin % in front of the address of a
database object means that the object was inserted into the database from the Linker
MAP file.

Name/Place Page

On this page a search can be conducted by name or comment about the individual
database objects. The wildcards “ * “ and “ ? “ can be used. Empty input fields mean
the same as inputting “ * “, i.e. there are no limitations.
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Filter Search rezult

-.[F] Variables Type
g% Properties
@7 Reference Type

rf" Options

2 Namef Place i Name { Place

Mame of variable:

Group:

incdude subordinated groups

[ Ok ][ Cancel H

Help

Figure 78: Search for database objects by name

The [Select] button opens the Select group dialog box (see Figure 79). Here the
search can be limited to individual groups. When a group is selected in the database
editor it is automatically entered in this field.

P

-

Select group @
Mame Commenrt
i XCPsim a2l -
A Amrays Kommentar |
A Awis Shared Axis for Calibration Maps E
A Curves Calibration Curves
A EBEwmple_Double Kommentar B
A Bwample_Fitter Digital Fiter v={vin"al+bl)/cl
A BExample_PWM Generatar for a PVWM Signal
3 PWM_Parameters Parametes for PWM BExample
CF PWNM_Signals Measurement Signals from PWM
CA Maps Calibration Maps -
[ QK ] [ Cancel ] [ Help

!—] Info
|

be selected in the Select group dialog. When the database is selected,

Figure 79: Group Selection

If the entire database is to be searched, the database, not a group, must

no entry appears in the Group field.
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A search of all objects in the entire database results in a display of all available varia-
bles in a complete overview (without subdividing them into groups).

Variables Type Page

On this page the search can be limited to certain specific variable types. A search
can be conducted for all variable types in the database. Virtual signals and parame-
ters can be selected on the Properties tab page.

-

Filter Search result @

...... Q, Mame / Place [¥ Variables Type

L 3l Variables Type

% Properties V| Measurement value

----- @3 Reference Type

| Dependent
= | Par ter )
L Options SR i ¥ Independent
| String

| Shared axis

| Map/fcurve fealue block

[ Ok ] | Cancel | | Reset | | Help

Figure 80: Search by variable types

If the search is not limited to any specific variable type, all checkboxes must be acti-
vated.

Info
The property Dependent is meaningful only for parameters

Properties Page

On this page the search criteria are put together according to various object proper-
ties. The address range for the search can be specified in the two input boxes near
the top, Real, address (hex) and to. If a value is only entered in the first box, the
program will only look for variables at that one address. If a value is entered in both
boxes, variables will be looked for whose address lies within the range set by both of
these values. If you do not wish to limit the address range, both of these boxes must
remain empty.
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Filter Search result @
-, Name/ Place % Properties
----- [F variables Type
‘:": Reference Type [¥]Real, address (hex): to
L Options
Data type: all types | Bit count:
Access type: Error state
@ All @ all
) Read only ) Only defective
Write ahle ) Only error-free
[ 0K, ] | Cancel I | Reset | I Help

Figure 81: Search by properties

The options for Access type make it possible to limit the search to measurement or
calibration objects. These settings have the following purpose:

All

Read only

Write able

Info

page.

Reference Type Page

Unlimited access

Finds calibration objects in the Read Only mode and meas-
urement objects without Read/Write mode

Finds calibration objects with inactivated Read Only mode
and measurement objects with the Read/Write mode

The Virtual checkbox allows a search for virtual parameters and meas-
urement values in connection with the options on the Variable type tab

Use options for database objects that are summarized in Function groups can be en-

tered on this page.
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Filter Search result @
-d, Mame / Place o2 Reference Type
----- [F variables Type
% Properties Referending in function groups:

. M Reference Type
] | Local measurement groups

5----1;;"’ Options
| Input values
| Output values
o |Referenced calibration values

| Defined calibration values

[ K, ] | Cancel | | Reset | | Help

Figure 82: Selection based on use

At present only local measurement values and defined parameters can be created in
the Database Editor. If in the ECU database function groups with input and output
values or referenced parameters are defined, they can be selected here. Groups and
function groups can be transformed one to another and vice versa. During this pro-
cedure all measurement values defined or converted measurement values get the
property "local" and all parameters get the property "defined".

Info

i The search via this tab involves only function groups. Database objects
in groups are all shown. That's why it is recommended to specify the
search in the tab Name/location to the respective function group.

Options Tab

Additional search options can be entered on this page. The Enable case sensitive
text search checkbox only influences the search criteria Name and Comment. For
database objects assigned to more than one group at any given time the option List
variables separate for every group can display one line per group in the result list.
If this option is not activated, only one line is displayed for such database objects and
all groups to which this variable is assigned are listed in the Group column one after
another separated by a comma. When the option Start search after opening this
dialog is activated, clicking the search function immediately starts browsing with the
settings from the last browse.

Version: 13.0 ASAP2 Editor Manual Vector Informatik GmbH



vector’ N

Filter Search rezult @

------ LQL Mame / Place VbﬂptiDHS

. [F] Variables Type

% Properties [ Match case during text search

. Display varisbles containing search strings
----- 4

|:| Regular expression

[ (04 ][ Cancel H Reset H Help

Figure 83: Search - Options Tab

4.3.2 Editor Settings

Selecting the menu item Tool | Editor settings opens the Options dialog. On this
dialog you can display and edit general management and project description data
about the database editor (see Figure 84).
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Options @

-~k General ¥=General
[ Linker MAP Reader
@ Tolerance Settings of the
L..[W] Shortening of ohject nar Language setting:

[ Deactivate suppart of database subsets

General

|Engiish (United States) -

Linear conversion in symbolic conversion tables

[F] Plausibility check before saving

Reading ASAPZ files
[F] convert double into float
[] Split measurement value fields into single measurement values

Optimize rational formulas

Logging

[]58ve messages into the log file: Browse. ..

WriteWindow_log TXT

Writing of ASAP2 files

Size indication of one-dimensional measurement value 0 e Liioei
blocks () ARRAY_SIZE

Update
Fit data type and address Delete address offsets:
@ Cn request at changes @ Mever
() Always at changes (7)) When the data type was changed
() Always on request ) Always

Creating the structure tree

[|1gnore MAP references and use abject names
4 1 3
[ Ok l l Cancel ] [ Help
Figure 84: Options dialog
Info

The dialog is described in more detail in the online help. The page
"Shortening of object names" is only displayed in the standalone version
of the ASAP2 Editor, otherwise it is displayed in the CANape Option
dialog.

-
]

4.3.3 Settings Database/MAP File

Selecting the menu item Tools | Settings database/MAP file opens the first page of
the Properties dialog for the whole database (see Figure 85).
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Database CCPSIM.a2| ==
- #& General r:=General
----- [ Allgnn?ent Commert:
-4z MAP File(s)

.48k MAP Settings |

L™ Device Management

Byte order: @ Intel
71 Motorola

[ QK H Cancel H Help

Figure 85: Settings MAP file, General

Besides of a comment you can set here the default byte order.

On the page Alignment (see Figure 86) are the addresses set at which the values of
a derived parameter start, depending on the data type.

Database CCPSIM.a2| ==
¥ General | Alignment
W
-4z MAP File(s) Eyte alignment: 1

488 MAP Settings

1—;" Cevice Management Mlidohnca 1
Long alignmenrt: 1
Int&4 Alignment: 1
Float 32 alignment ; 1
Floate4 alignment: 1

[ QK H Cancel H Help

Figure 86: Settings MAP file, Alignment

The value "2" means that the values start only at even-numbered addresses. The
value "4" means that the values start only at addresses divisible by 4, and so forth.
Consequently, memory areas within the parameters are skipped, if necessary.

On the page MAP file(s) you can set the respective assignments (see Figure 87).
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Databasze CCPSIM.a2

¥E General

4z MAP File[s)

Al t rergichy
S Hnmen Update addresses with MAP filefs):

-

[l

gk A gt i Disabled Uete e MAF filels) automatically
B o ek > @ Predetermined MAP fileis)
g™ Device Management
MAP file MAP format
CCPsim pdb Microsoft YC8 Debug file {pdb)

1 BTl

3

MAF file directory:

sworking directony:

Browse

| oK

][ Cancel H Help ]

Figure 87: MAP files

The button [New] opens the MAP file definition dialog (see Figure 88). The format of
the Linker MAP file can be selected from the drop-down list.

-

Selected MAF file
CCPSIMZ MAP

MAP File Definition (23]
Flease select a MAF file to update the addresses in the database
MName or mask of the MAF file name §for ™ and & see help):
| MAP| Browse...
Format of the MAP file:
[Staru:lan:l "] [ Ciptians... ]
Address extension (decimal): 0

| oK

” Cancel H Help ]

Figure 88: Definition of a Linker MAP file

In the field Format of the MAP file all Linker MAP file formats are listed that are sup-
ported by the AASP2 Editor.

Please contact Vector Informatik if your Linker MAP file format is not listed here.

Usually, the Linker MAP file has the same name as the database, but it is possible to
assign a Linker MAP file with another name to the database. The name of the Linker
MAP file is entered in the Name or mask of the MAP file name input box.
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- Info
If the database is renamed or moved to another directory, the Linker
MAP file may also need to be renamed or moved.

If multiple processors are in one ECU, each with its own memory, each program re-
ceives its own Linker MAP file. In this case, the file names must be extended by the
processor number. Masks can be defined for customizing the file names. If the file
names have the character #, the corresponding characters are taken from the name
of the ECU database. If a mask contains the character *, then the entire database
name is inserted at this position.

A Example
s Name of database: ABS_Rel303.A2L

File name extension: .MAP
Mask: * 1 -> generated Linker MAP file name: ABS_Rel303_ 1.MAP

Mask: MAP####H#H## 1 -> generated Linker MAP file name:
MAP_Rel303_1.MAP

For differentiation, the symbolic variable names in the database are extended by the
character _C<n>, where n is the processor number. The addresses of the objects
likewise receive an address extension in the ECU in the form <n>:aaaa, where n is
the processor number and aaaa the address of the variable.

On the page MAP Settings (see Figure 91) the database file settings can be
changed concerning the MAP file. The default settings in this dialog are set in the INI
file.

-

-

Database CCPSIM.a2| ==
-ae General i MAP Settings
----- [= Alignment Extend MAP references:
----- %z MAP File(s)
a 1& MAP Settings @ BExtend names only for more than one MAF file

g = Always extend names
e Device Management i i
Mever extend names

Maming convention of the MAP references:

A0d address exiension A0d

Invalid MAF references:
Mark objects as invalid

[ QK ]| Cancel || Help

Figure 89: MAP settings

This settings are explained in detail in the Online help.
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On the Device Management page (see Figure 90) you can display and edit infor-
mation for identifying the current database.

F-

-,

Database CCPSIM.a2I (23w
-w& General +*Device Management
-|= Alignment
42 MAP File(s) EPROM identfier:

4Gk MAP Settings

i = Address of the
----- e cc snsgemen R Al

(=]

Address offset for
calibration values (hex):

(=]

[ DK J[ Cancel H Help v

Figure 90: Settings MAP file, Device Management

Info
i I The option Address offset for calibration values is only available for
o calibration values (of type CHARACTERISTICS), but not for measure-
ment values.

MAP File

This dialog is opened if the [Link] button on the Address page is clicked when cre-
ating or configuring database objects (e.g., parameters or measurement values) .

r-

Select baze address from Mew @
| -
MNams & Data type Address =
__abort_behavior UINT(32) 29FCO L
__app_tvpe INT(3Z) 29118
_arge IMNT{32) 12C370
__ badicinfo Z8F00
__badicinfo.dbcsBuffer INTI8] 25F34
__badicinfo.dbcs BufferUsed INT(3Z) Z29F38
__badicinfa lock Z9F0C il
1 | 1] | »
[ QK J [ Cancel ] [ Hide referenced symbals ] [ Help

Figure 91: MAP file dialog
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All available variables in the ECU are listed here. If two or more Linker MAP files are
available (when there are two or more ECU processors), the variables from all the
MAP files are listed. The variable names are extended by the characters _Cn (where
n is the processor number) to differentiate between them.

The list can be sorted by each column. To do this, click on the corresponding column
header. A second click inverts the sorting order. You can also search for words or
numbers within a column by inputting the desired character string via the keyboard. If
there is a pin % in front of the address of a Linker MAP file entry, this means that the
object is already being used as a reference by a database variable and should not be
used again. The button [Hide referenced symbols] turns off the display of these
entries.

If no group has been selected in the database editor, the variable is accepted into the
database by double-clicking it. If a group has been selected, there will be a confirma-
tion prompt as to whether the variable should be inserted into this group. If you say
no, the variable will be inserted directly into the “root” of the database. It is also pos-
sible to select multiple variables and insert them into the database.

Before the variable or variables are inserted, you are asked whether the variables are
to be inserted as measurement values or parameters.

Info

If a variable is to be added to the database a second time, the existing
variable must be renamed, because each variable name may only be
found in the database once.

4.3.4 Statistics

Selecting the menu item Tools | Statistics displays information about the database
objects, see Figure 92, Seite 94. The window only gives information. No input is pos-
sible, but highlighted elements can be copied via the popup menu Copy command
onto the clipboard for further processing, e.g. in a word processor.
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Statistics
Sector 1 ([beDD0Z2324C - BeDDOZS0ED): P
53 Parameter
& Curves
11 Maps
¢ Walue blocks
3 Auis
£ Measurement values
Free memory: 2826 Bytes

Qutside cache:
1 Parameter
30 Measurement values
3 Virtual signals

Total:
54 Parameter
& Curves
11 Maps
2 Walue blocks
3 Auis
3 Measurement values
3 Virtual signals
15 Groups o

Figure 92: Statistics

4.3.5 Plausibility Check

Selecting the menu item Tools | Plausibility check opens the dialog seen in Figure
93, so that the database can be checked for consistency of various factors.

In addition the program checks to see if the record layouts are appropriate for the
corresponding objects.
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Plausibility Check [

Checks

[C] check value range of all variables

[] check record layout

[] check objects for double names

[T] check referenced objects for existence

[C] check conversion rules

[T] check bit masks for integer objects

[T] check variables for address overlapping
i@ All variables (™) Orly variables with write access

[ check for invalid variables

[] check alignment of &ll parameters

[ check structures

[] check address range

[ Select all

|:| Create only messages

e (o)

Figure 93: Options of the plausibility check

The individual options in this dialog are explained in detail in the Online Help. Click-
ing the button [Start check] executes the check. In case inconsistencies arise from
the check, they can be removed or ignored (see Figure 94). When the option Create
only messages is activated, the inconsistencies are only shown in the Write window.
Via the respective link in the Write window the "Properties” dialog of the respective
database object is opened. Changes in the database will be not done.

Vector CANape

testhitzlicel: The critical range iz not within the data
twpe range bazed an the conversion rule.

| tgnore | [ Edit | | Fit || Fital | [ cancel |

Figure 94: Results of Plausibility check

Selecting the options [Fit] or [Fit all] the inconsistencies are removed when it is pos-
sible. The correction mechanisms are explained in the online help (index entry
"ASAP2 Error").
With the exception of the check for referenced objects the database can be corrected
manually via the button [Edit]. The button opens the Edit dialog for the respective
database object.
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When the plausibility check finds no objects whose value ranges lie outside the data
type range or whose record layouts do not fit, an appropriate announcement ap-
pears.

4.3.6 Optimizations

In this dialog, various optimizations for individual elements of the ECU database can
be selected:

Optimizations @

Immediate optimizations

These selected optimizations are executed immediately; they cannot be redone by canceling the dialogue.

Unnamed conversion rules with the same content are combined and get a default
name so that they can be referenced several times. Afterwards they must be
renamed if necessary.

| Optimize anonymous conversion rules |

Unnamed tables with the same content are merged and get a default name so
| that they can be referenced several times. Afterwards they must be renamed if
necessary.

| Optimize anonymous tables

Optimizations when saving ASAP2 files

These selected optimizations are only effective when saving an ASAPZ file. You spedfy which redundant information should not
be stored in arder to reduce the size of the generated ASAP2 file.

Redundant information that may be omitted when saving:

Format Local specification of the number of decimal places in a measurement or calibration value
PHYS_LIMIT Local specification of the unitin a measurement or calibration value
EXTENDED _LIMITS Critical walue range of calibration values

ECU_ADDRESS_EXTENSIOM  Address extension if it has the default value 0

DEPOSIT Local specification of the record form of axis peints in one axis
DISPLAY_IDENTIFIER Display name of a measurement or calibration value
Alignment Local alignment settings in a record layout
DISPLAY Display color and display value range in a measurement or calibration value
IF_DATA Blobs for measurement and calibration value which contain only pure address information
BYTE_ORDER Local specification of the byte order in @ measurement or calibration value
SYMBOL_LINK Additional spedification of the MAP symbol name of a measurement or calibration value
| OK | | Cancel | | Help

Figure 95: Optimizations

Immediate optimizations: These options will be executed immediately and cannot
undone. Unnamed (anonymous) conversion rules or tables are local rules/tables that
are directly assigned to a database object. When such a rule/table When such a rule
/ table appears multiple times with the same content, it is converted into a global con-
version rule / table and given the name AnonymousConversionMethodX with X = se-
guential number. These rules / tables are also shown in the tree view and can be ed-
ited.

Optimizations when saving ASAP2 files: These optimizations take place only
when the database file is saved. This prevents the program from saving redundant
information and the file size is reduced

Apart from the entry EXTENDED_LIMITS these are global settings of the database,
which are identical to local settings of the corresponding database object. In case of
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EXTENDED_LIMITS the optimization is performed when the values of the critical
range, and standard range are identical.

4.3.7 Compare

Selecting the command Tools | Compare opens a dialog to select a database for
comparison. It is always compared to the currently loaded database. Selecting a da-
tabase for comparison opens the dialog seen in Figure 96, Seite 98, so that a com-
parison can be made of the various different elements in the two databases.

For every object category a separated name filter can be given. The wildcards "*" and
"?" can be used. The comparison is case sensitive. Default setting for filters is always
"' that means that all objects are compared. In case of variables address differ-
ences and differences in the IF_DATA information can be ignored optionally. Two
variables that are differ only in their address are seen as identical when this options
are active.

IF_DATA differences can be optionally ignored also in case of groups (including func-
tion groups) and memory segments.
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F-

5| Compare Database

[¥] Compare variables
[|Ignore address differences
[ Ignore IF_DATA

E Compare groups
[C]1gnore IF_DATA

E Compare conversion rules

Compare numeric and text tables

Compare record layauts

Compare variant criteria

Compare system constants

EI Compare memary segments
[ Ignore IF_DATA

[¥] Compare interface data

Filter:

Filter:

Filter:

Filter:

Filter:

Filter:

Filter:

Filter:

Filter:

-,

(3]

I Select all J [

Cancel H Help

Figure 96: Options for comparing databases

Clicking [OK] starts the comparison. Where the databases are different the results of
the comparison will be displayed in the Message window of the Database Editor. The
text of the message can be copied to the clipboard and to a text editor via the Copy

Command |n the popup menu. = - rrrreeeee
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5 Index

A

Active variant 62

ASAP ANNOTATIONS 29, 37
ASCII string 19, 50

Axis 45

K

KWP2000 50

C

CANape Report format 11
CDP format 11
Characteristic curve 18, 46
Characteristic map 42
Clipboard 93
Compare 97
Controller database
Export 11
Import 10
Conversion rules 51
1_1 Conversion 53
Algebraic formula 55
Linear formula 54
Numeric conversion table 56
Rational formula 55
Symbolic conversion table 58
Copy protection 7
Cuboid 19

L

Linker MAP file 21

M

Map 18

MAP file 92

MAP file settings 88
Measurement signal 18
Measurement value 25
Memory segment 67

O

Offset 45
Optimizations 96

D

Dependent parameter 38

E

Editor settings 87

P

Parameter 18, 32, 34
dependent 18
virtual 18
virtual dependent 18

Partial database 71

Plausibility check 94

F

Flash memory 62
Frames 69

R

Range
Critical 36
Standard 36
Record layout 59
Reference 93

G

Gredi (Kleinknecht) format 11
Group 21

IF_DATA information 71
Input signal 49
Installation 9

S

Search 81
Settings

Editor 87

MAP file 88
Shared axis 18, 40
Software structure 73
Statistics 93
System constants 66
System requirements 7
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T Calibration value block 48
Measurement value block 48
Variant coding 61
Templates 12 Variant criterion 61, 65
Virtual signal 19, 49
V

Value block 18, 48
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