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1 Introduction

This document is based on specification "Application Systems Standardization Working
Group: Interface Specifications - Interface 2, Version 1.0 of 31 March 1994". The new re-
quirements result form experience applying this standard. The modifications are decided at
the meeting of ASAP2 Working Group at 24 January 1996. Appendix D contains a list of
modifications relating to version 1.0. At the meeting of ASAP-plenum on 11 March 1997 the
acceptance of the present first draft of this specification had been decided.

At ASAP2-Plenum on 24 June 1997 a fina revision was decided to correct some details
(version 1.21: no functional extensions).

The version 1.3 contains the decisions made during the ASAP2 workgroup meeting at 8"
and 9" September 1998 at Vector Informatik. In the current version 1.31 the results of the
inconsistency meeting at Vector Informatik GmbH on 02/24/1999 have been added. All
modifications between version V1.31 and V1.21 are listed in Appendix E.

The version 1.4 contains the decisions made during the ASAM-MCD-MC2 meeting at Rob-
ert Bosch GMBH K5 on 18 ™ January 2000. All modifications between version V1.31 and
V14 arelisted in Appendix F. Note: They areno longer marked on the outside border.

Version 1.5 contains decisions made during the ASAM-MCD-MC2 P05-01 workgroup in |
session over the course of the year 2001 and finalized in November, 2002. All modifications |
arelisted in Appendix G and are marked on the outside border. ‘

2 ASAP: Goals, Method, Interfaces

The working group for the standardization of application systems (ASAP) was created in the
autumn of 1991 at the initiative of the development boards of the German automobile manu-
facturers.The motivation is cost reduction based on co-operation in non-product relevant
fields. The initiative is supported by the automobile manufacturers Audi, BMW, Mercedes-
Benz, Porsche and VW together with the contractors active in this segment Bosch, Hella,
Siemens, Temic, VDO and free suppliers and automation suppliers such as AVL, Erphi,
FEV, Schenk, Softing and Vector.

The working group for the standardization of application systems (ASAP) aims at making
the tools and methods generated during the development phase of vehicle electronics com-
patible with each other and hence interchangeable.

To this end the system parts required for the application as well as for verification and testing
are adapted to the current, technical requirements in parallel with the design and develop-
ment phase of the actual control units and thus brought to a high maturity level. In practice
these efforts make it possible to incorporate individual components of the overall system into
the process chain and to integrate them with other application environments.

To reach these goals, the ASAP group has agreed to subdivide the overall system into sub-
components (Figure 1) using commonly defined interfaces that are compatible and inter-
changeable.
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Automation system

I ASAF3

ASAF2 «—

~_

Measurement, Application
and Diagnostic system

g u

Driver

Driver

Driver

Iy

N

DIM

A
CANIM/
ABUSIM

Yy
EDIC

ASAP1b

Engine control

CANbusor ABUS

ABS

Figure 1: Overal system and interfaces

The individua application systems (AS) of the measurement, application and diagnostic
system (MCD) are linked to the automation via interface ASAP3, they obtain information
about the control unit'sinternal elements, its interfaces and communication methods from the
ASAP2 description file, and are in turn linked to the control units (ECU) and the control unit
dependent measurement technology (ADC) via the ASAPL interface via ROM emulators,
CAN or ABUS or the diagnostic bus (D bus). This structure allows current monolithic appli-
cations to be divided into compatible subsystems.

Viathe ASAP1b interface the standard connection
of the control units and of the control unit de-
pendent measurement technology is realised inde-

ASAPlb =——

pendently of the chosen communication path or Qris’\fef
the relevant supplier of the control unit. To obtain
this functionality, the control unit or the meas-
urement system is linked to the measurement, ap- HW interface ) ASAP devices
plication and diagnostic system via the transport
path, the interface hardware and a driver in accor- .
dance with the ASAP specifications. This sub- —
system below interface 1b isidentified by the @
ASAP device
(Figure 2):
Figure 2: ASAP device (principle structure)
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An ASAP device thus defined may be composed of different elements depending on the se-
lected connection :

ASAPlb =———— ASAPlb =——— ASAPlb =———
ASAP ASAP ASAP
driver driver driver

HW interface HW interface A/D converter
CAN
+ A-Bus
U — Diagnostic Bus I TTT
—5——— >
ROM
emulator

G

Figure 3: Various versions of the ASAP device

The ASAP 1b interface is a functional interface which was initialy defined independently of
the MCD operating system. It offers a range of services controlling the exchange of pa
rameters and dataviathe ASAP 1b. These ASAP services are:

Service | Name Function description
1 INIT READ Initialisation of the measurement system
2 INIT_ACCESS Initialisation of the adjustment system
3 SYNC Synchronisation of the individual subsystems
4 READ Data transfer upstream of ASAP 1b
5 ACCESS Data transfer downstream of ASAP 1b
6 STOP End of measurement data collection for

intelligent module type 2..4

7 FREE_HANDLES | Enable references - reject subsystem measure-
ment data

8 GIVE_STATUS Explicit status interrogation in the event of an
error

9 COMMAND Handling of manufacturer defined commands

Table 1;: ASAP Services Interface 1b

This alows similar subsystems such as ROM emulators of the firms AB and XY to be ac-
cessed in the same way. This'similarity’ is related to the use of the above-mentioned ASAP
services which imply above all commonly agreed communication procedures. Specia fea
tures and different communication methods within the ASAP device are embedded in this
device, the setting of parameters occurs by allocating equally special binary objects and pa-
rameters from the ECU description file. Interpretation of the objects is only possible by the
ASAP device. Furthermore, uniform communication with the control unit is possible inde-
pendently of the selected connection. Different features of the various control unit connec-
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tions can be balanced within the ASAP device, while the functional communication, e.g. the
setting of parameters, is also standardised.

The ASAP description file (ASAP2) is used to describe the ECU internal data. This ASAP
subsystem can be created from a number of different subelements:

Subelement 1

Subelement 2
v

Subelement 3 ASAP description file

Subelement n

Figure 4. ASAP description file
The subelements of the ASAP description file are:

? project relevant information,
? data structure in the control unit,

? external interfaces,

? communication methods as ASAP device, and

? the conversion procedures for representation in physical units.

An ASAP description file constitutes the reference for an individual control unit and its link
to the ASAP interface 1b. It contains the following information :

Subelement Contents Examples

1 project-related data Name of the relevant user of the subcontractor, data
reference number

2 ECU-internal structures | Status and structure of the warm-up characteristic
map, content of the user information field

3 Conversion rules Scaling values for conversion from hexadecimal to
physical for subelements 2, 4 and 7

4 Measurement channels | Addresses, resolution and update rates of the measur-
able RAM cdlls

5 Methods Parameters of ASAP device for communication setup
with the ECU, e.g. hexcode for emulator

6 HW layout Segmentation of the related memory modulesin the
ECU e.g. datablock size

7 SW interfaces Description of the communication contents on the
CAN bus or ABUS, e.g. identifier and data content of
the messages

Table 2: Subelements of ASAP interface 2

The individual subelements differ in terms of content, supplier and person functionally re-
sponsible aswell asin terms of customer and his application system. However, the same in-
formation storage method is used throughout to allow for the global management of the indi-
vidual components.
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Supplier 1 Subelement 1

_
\ \ Customer 1
Subelement 2
Customer 2
/V

Supplier2 —————»

Subelement 3

Figure 5: Customers and suppliers of the ASAP 2 subelements

This makes it possible to replace independent subelements e.g. in the case of a functional
extension of the CAN interface: subelement 7, SW interfaces, section CAN, as well as su-
belement 1, project-related data, and thus to generate different description files correspond-
ing to the current state of the control unit, which may then serve as input for other applica-
tion systems.

Interface ASAP3 links up the measurement, application and diagnostic system (MCD) to an
automation system (AuSy). From the standpoint of the AuSy it can therefore be considered
as an intelligent device as e.g. an indexing device or a fuel scale. It incorporates both the
various methods for access to control units as well as the individual structures in the control
units and offers the following higher-level functions:

? starting an application on the MCD

? executing the diagnostic function

? executing the application function

? executing the measurement system function
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These functions are offered by applications with an ASAP3 interface (e.g. give current en-
gine speed, give content of warm-up characteristic map, give error memory) without the
AuSy having to know the control unit specific details. The MCD offers its services to the
AuSy at a quasi higher level. These services are based on the information on addresses,

scalings, methods etc. in control units, interfaces and ASAP devices, which is obtained from
the ASAP2 description file:

Automation ‘ ‘ 5800 1/min Give_engine speed ‘ ‘

ASAP2

v
Wheecan | find 4
engine speed? RAM location
Does answer have

Application system I
P R4 to be converted into How must |

physical unit? parameterise

ASAPlb «
\ interface? Methods

Conversion

ASAP1b

Controller DME

Figure 6: Interworking of Automation system, Application system, DME with ASAP interfaces

The AuSy does not require any special knowledge about the methodology and the parameter
setting of the interfaces to the control units for its automation sequences. This serviceis pro-
vided by the MCD. The connection is established viathe ASAP 3 interface.
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PART A: DIVISION OF THE DESCRIPTION DATA

3 Division
The definition of the ASAP 2 interface and hence the specification of the ASAP2 data base

isaimed at defining a database independently of a computer or an operating system in such a
way that a transparent and manufacturer-independent standard is established.

From the application point of view the database in accordance with the ASAP 2 interface
contains the complete description of all control unit relevant datain a project. A project con-
sists of project specific header data and one or more control unit specific descriptions. These
control unit descriptions (= description of an ASAP device) include all conversion formulas
and explanations about the applicable (adjustable) and measurable (non-adjustable) quanti-
ties and present aformat description of the interface specific parameters (for ASAP interface
1b). The measurement, application and diagnostic system need only evaluate the quantities
(and their conversion etc.), but not the interface specific parameters. The latter are only
passed on to the structures of the ASAP 1b driver. To make sure that these structures are
correctly filled the MCD must know the parameter type. The type is communicated with the
ASAP2 metalanguage (see part C).

A project may include the control unit descriptions of various control units from different
suppliers. The descriptions differ in terms of content, but use a common information storage
methodology to allow for a global management of the project components. An INCLUDE
mechanism allows to summarize the various control unit descriptions of various projects
(Single-Source-Concept).

The ASAP2 database thus consists of a number of different subcomponents structured in ac-
cordance with the following diagram. The MODULE keyword denotes an independent
ASAP device.

PROJECT
f—|EADER{ o} [* Project description */
MODULE ASAP_DEVICE1
i\/IOD_PAR{ o} [* Control unit management data*/
MOD_COMMON {...} /* Module-wide (ECU specific) definitions */
CHARACTERISTIC{...} /* Adjustable objects */

CHARACTERISTIC{..}

MEASUREMENT{...} [* Measurement objects */
MEASUREMENT({...}

COMPU_METHOD({...} [* Conversion method */
COMPU_METHOD{...}

COMPU_TAB({...} [* Conversion tables */
COMPU_TAB({...}
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FUNCTION{...} /* Function allocations */
FUNCTION{..}

RECORD_LAYOUT({...} /* Record layouts of adjustable objects */
RECORD_LAYOUT{...}

}
MODULE ASAP_DEVICE2

{
MOD_PAR{...} [* Control unit management data */
MOD_COMMON({...} /* Module-wide (ECU specific) definitions */

CHARACTERISTIC{..} /* Adjustable objects*/
CHARACTERISTIC{..}

MEASUREMENT({...} I* Measurement objects */
MEASUREMENT({...}

COMPU_METHOD({...} /* Conversion method */
COMPU_METHOD({...}

COMPU_TAB({...} /* Conversion tables */
COMPU_TAB({...}

FUNCTION{...} * Function allocations */
FUNCTION{..}

RECORD_LAYOUT({...} /* Record layouts of adjustable objects */
RECORD_LAYOUT{...}

}
MODULE ASAP DEVICE 3

{

} [* END OF PROJECT */

The keywords defined in the ASAP2 database are described in Part B.

4 System Description (SG Verbund)

Within the scope of the standardization of application systems, it is intended to simultane-
ously apply control units of various manufacturers (e.g. engine control/ transmission con-
trol/anti-dlip control). The ASAP2 database supports this. under one project header, which
describes the overal system, the control unit descriptions (ASAP devices) of a number of
manufacturers can be included, e.g. by 'INCLUDE'. Thus, an efficient overall standardization
can be implemented with a common application system.

Figure 7 gives a schematic representation of the ASAP devices to be commonly applied,
summarized under one project
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Project
ASAP ASAP ASAP ASAP
devicel device2 || device3 devicen
ASAP device ASAP device
type: adjust - measure type: measure
| |
Interface Interface
module module

\
Control
unit

Figure 7: Model application system

An ASAP device can thus be a control unit with related interface and ASAP 1b driver or
only an interface with driver. The second case applies if e.g. quantities, exchanged via the
bus as message, are monitored via ABUS or CAN (bus monitor).

The project header (keyword HEADER, page 119) is typically created by the project man-
ager and includes the following entries:

? version of the parameter file format [keyword VERSION, page 220]
? project

? project identifier

? project number [keyword PROJECT_NO, page 170]
? remarks, comments

5 Description Application Devices

For each ASAP device a complete description (keyword MODULE, page 151) is created.
The description is supplied by the relevant supplier of the control unit. The components of
this description are:

? control unit management data (e.g. users responsible,...)[MOD_PAR, page 158]

? control unit internal structures (e.g. standard record layout) [MOD_COMMON, page 156]

? communication interfaces [IF_DATA, see Part C]

? adjustable and measurement objects [CHARACTERISTIC, page 61 and
MEASUREMENT, page 145]

? conversion rules[COMPU_METHOD, page 71]

5.1 Control unit management data

The control unit management data are created with the MOD_PAR (page 158) keyword.
Using optional parameters the following can be specified:
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? data status [VERSION, page 220]

? comments, remarks

? EPROM identifier address [ADDR_EPK, page 31]

? EPROM identifier [EPK, page 96]

? Manufacturer or supplier [SUPPLIER, page 199]

? Firm or customer [CUSTOMER, page 83]

? Customer number [CUSTOMER_NO, page 86]

? User [USER, page 203]

? Telephone numbers (applications engineer responsible) [PHONE_NO, page 168]

? Control unit [ECU, page 95]

? Processor [CPU_TYPE, page 80]

? Number of interfaces [NO_OF INTERFACES, page
163]

? Memory layout [MEMORY_LAYOUT, page 149]

? System constants [SYSTEM_CONSTANT, page
201]

? Project-basis-address (see MEMORY _LAYOUT: memory layout)

5.2 General description data (control unit internal structures)

These description data (keyword MOD_COMMON, page 156) makes it possible to specify a
number of parameters for the module as awhole (i.e. for this ASAP device). The following
optional parameters can be specified:

? Standard record layout (is there one standard layout?) [S REC LAYOUT, page 202]
? Standard deposit mode of the axis points (difference, absolute values)
[DEPOSIT, page 89]
? Byte order [BYTE_ORDER, page 59]
? Datasizein hits [DATA_SIZE, page 87]

5.3 Interface Parameters (general parameters)

A format description of the interface specific parameters must be made available by the sup-
plier in ASAP2 metalanguage (A2ML: see Part C). The measurement, application, diagnos-
tic system need not know the driver parameter settings. to read the interface specific pa-
rameters only a description of the data typesis required.

5.3.1 Interface module (memory emulator)
These parameters describe the access methods to the measurement data collection:

? Display table type (code patch in the ECU for measurement data output), address display
table(s), maximum length of the display table(s)

? Output: which memory address

? Triggering: trigger segment address
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5.3.2 CAN bus

If in a specific project a number of application devices have access to the CAN bus, a con-
sistency check must be carried out for these paramteres in the conversion program (physi-
cally only one CAN bus, al corresponding data records of the 'interface parameter' type must
match).

)

Bustiming

? Configuration

? Bus parameters

? Access methods fo measurement data collection:

? Collection through passive hearing or remote frames

? Note: Here there is no description of the CAN identifier
possible description of a protocol for data adjustment

-~

5.3.3 ABUS
These parameters describe the communication viathe ABUS (VW):

? Bus operating mode (reference, difference)
? Bus parameters (number of scannings, error figures etc.)
? ADEX functions redlised in the drivers

5.3.4 Bus parameters for serial protocols (ISO)
Here parameters describing serial communication are stored:

? Protocol identification (which serial protocol)
? Protocol parameters (timing), protocol specific
byte interval of tester

byte time-out of control unit

lock sequence time of tester

block time-out of control unit

timeout during communication setup

entry time during free-running

NN ) ) ) N

? ECU address
? Access methods
? telegram answer
? telegram-answer-answer ... (free-running)
? display table (free-running)
? length and structure of the display table
? Communication setup process (if necessary according to the protocol)
? typeof trigger
? none
? 5Baud
? low level
? fast trigger (10.4 kBaud)
? send telegram for initialisation (dummy)
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? sourcetype
time synchronous
crankshaft synchronous
event synchronous

asynchronous

N ) ) N 8

5.3.5 Analog interface
Does not require any interface parameters!

5.4 Adjustment objects

Each adjustment object must have its own description to be created with the
CHARACTERISTIC keyword (see page 61). Between the /begin CHARACTERISTIC and
/end CHARACTERSITIC brackets further keywords can be nested (as may also be the case
for other keywords).

Example:

/begin CHARACETRISTIC PUMPKF [* Description of a characteristic map */

)Begin AXIS DESCR [* axis description for x axis*/
[* ...nesting depth 2 */
MAX_GRAD 7.0 [* gradient limited, nesting depth 3 */
/end AXIS_DESCR

/begin AXIS_DESCR [* axis description for Y axis*/

/end AXIS DESCR

/end CHARACTERISTIC

The description of the adjusment objects contains references to (possibly) common conver-
sion methods for a number of adjustment objects, record layouts or functions. The referenced
objects are described only once under their own keyword.

5.4.1 Deposit structure [CHARACTERISTIC]

Mandatory parameters:

? Name of the adjustable object

? Comment, function description

? Type of adjustable object
? vaue, value block, curve, map, ASCII, pointer
? fixed curve, fixed map
? group curve, group map, axis point distribution,
? vector curve, vector map

? address, address location, addressing type
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? record layout (enumeration or reference)
? maximum increment for incrementing or decrementing a function value

Optional parameters:

? Axisdescription [AXIS _DESCR, page 46]
? reference to input quantities
? fixed curve or field: parameters for calculation of the axis point values

? Maximum gradient of the adjustable object between two neighbouring axis points
(Delta_ W/Delta_St)

? Monotony (with reference to an axis)

Remark:
The orientation (deposit: in rows or columns) as well as the word length of the axis points
and function values (8 bit or 16 bit) is given in the layout.

5.4.2 Bit pattern conversion (axis points and function values)

? Referenceto thelist of conversion methods

? Byteorder [BY TE_ORDER, page 59], signed-unsigned information
? Plausibilities (limit values)

? Physical representation: see Conversion method

5.4.3 Function orientation (Reference)
? List of those 'functions that are allocated to this object. The referencing occurs by names.

Remark:
This solution does not correspond with the current method realised in DAMOS (reference
occursinversely with an allocation list in the 'Function Record'.

5.5 Measurement channel

For each measurement (e.g. AD value, CAN signal, source data, RAM cell) a description is
created with the keyword MEASUREMENT (page 145). The description of the interface-
specific data must be supplied by the supplier in A2ML.

As for the adjustable objects the description of the measurement object contains a reference
to common conversion methods and function descriptions that can be referenced from vari-
0uS measurement obj ects.

Mandatory parameters.

? name of the measurement channel

? comments, function description

? word length, bit mask for individual bit sizes
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5.5.1 Deposit structure (measurement channel)

5.5.1.1 Description of the interface module deposit structure
Here the following can be described (see Part C):

? addresses, address |ocation, address length (e.g. for entry in the display table)

5.5.1.2 Description of the CAN deposit structure
Here the following can be described (see Part C):

Name of the CAN message

CAN identifier

Message length

Sender

Signal type (mode signal, mode dependent signal, standard signal)

Reference to amode signal (optional: if signal type = = mode dependent signal)
start bit, signal length

N ) N ) N ) N

5.5.1.3 Description of the ABUS deposit structure
Here the following can be described (see Part C):

? Name of the ABUS telegram

? ABUSidentifier

? Repetition rate of the sender

? Faulty reactions and receiver timeouts

5.5.1.4 Description of the series protocol deposit structure (ISO)
Here the following can be described (see Part C):

? Send telegram (containing full telegram with dummy for address/length)
? Command byte
? Command data (detailing the components of 2.3.4)
? address
? number of bytes
? Result data
? position in answer telegram
? deposit type (byte order, signed-unsigned information)
? Digplay tables
? address, address location, address length
? deposit type (byte order, signed-unsigned information)

5.5.1.5 Analog interface deposit structure
Here the following an be described (see Part C):
? Anaog input (No. 1-8)

? Resolution in bits

? Gain, prescaler
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5.5.2 Bit pattern conversion

? Reference to conversion method list
? byteorder [BY TE_ORDER, page 59], signed-unsigned information
Physical representation: see conversion methods

5.5.3 Function orientation (reference)

Under the keyword FUNCTION_LIST (page 118) alist of the functions allocated to this ob-
ject isgiven. Referencing occurs via names (see comment in chapter 6.3.66 page 118).

5.6 Conversion method

The keyword COMPU_METHOD (repeatedly possible, see page 71) creates a list of the
conversion methods used during the data adjustment and the collection of measurement data
(conversion from the internal format in the emulation memory to the 'physical’ representation
of a quantity).

Parameters for the conversion method:

? Name of the conversion method

? Comment, function description

? Conversion method type (table with/without interpolation, polynome, verba conversion
table)

? Referenceto conversion table [COMPU_TAB_REF, page 77]

? Physical representation (significant positions, decimal places, physical unit)

? Coefficients for fractional rational function [ COEFFS, page 69]

Remark:

The 'physical representation’ and 'plausibilities parameters are allocated to the conversion
method, as this significantly benefits the size of the description file (empirically there are
fewer conversion methods than adjustable objects or measurement objects).

5.7 Conversion tables

Under the keyword COMPU_TAB (page 76) a list is given of the conversion tables used
during the data adjustment and the measurement data collection (physical conversion and
verbal conversion). It contains the mandatory parameters :

? Name of the conversion table

? Conversion table type (table without/with linear interpolation)
? number of value pairs

? valuepairs

For the visualisation of the bit patterns verbal conversion tables (COMPU_VTAB, page 78)
can be used (allocation table: bit pattern <--> string)).
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5.8 Function description

All functions referenced under CHARACTERISTIC and MEASUREMENT can be de-
scribed as follows:

? Name of the function
? Comment, description of the function

5.9 Record layout
Description of the various record layouts of the adjustable objects (see also Appendix B).
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PART B: FORMAT OF THE DESCRIPTION FILE

6 Format of the description file

6.1 Hierarchic division of the keywords

Keyword
ASAP2_VERSION
A2ML_VERSION

(*)=multiple Meaning
ASAP2 version identification

Version number of ASAP2 Meta Language

DISPLAY _IDENTIFIER
EXTENDED_LIMITS
ECU_ADDRESS_EXTENSION
FORMAT
FUNCTION_LIST
GUARD_RAILS
IF_DATA
READ_ONLY
REF_MEMORY_SEGMENT

CHARACTERISTIC
VALUE
CURVE
MAP
CUBOID
VAL_BLK
ASCII
ANNOTATION

ANNOTATION_LABEL

ANNOTATION_ORIGIN

ANNOTATION_TEXT

AXIS DESCR

STD_AXIS

FIX_AXIS

COM_AXIS

RES AXIS

CURVE_AXIS

ANNOTATION
ANNOTATION_LABEL
ANNOTATION_ORIGIN
ANNOTATION_TEXT

AXIS PTS REF

CURVE_AXIS REF

BIT_MASK

BYTE_ORDER

DEPOSIT

FIX_AXIS PAR

FIX_AXIS_PAR DIST

*)

*)

*)

*)

*)

PROJECT Project description
HEADER Project header description
PROJECT_NO Project number
VERSION Project version number
MODULE (*) Description of the ASAP devices
A2ML (*) ASAP2-Meta-Language (interface-specific descripition data)
AXIS PTS (*) Axispointsdistribution
ANNOTATION (*) Setof notes
ANNOTATION_LABEL Title of annotation
ANNOTATION_ORIGIN Creator of annotation
ANNOTATION_TEXT Text of annotation
BYTE_ORDER Byte order of axis points
CALIBRATION_ACCESS Access for calibration
DEPOSIT Absolute or difference axis points
ABSOLUTE
DIFFERENCE

Optional display name

extended range of values

Address extension of the ECU address
Display format of axis points

Function orientation

Indicates the use of guardrails
Interface-specific description data
'Read Only' attribut

reference to memory segment
Adjustable objects

Description

Title of annotation
Creator of annotation
Text of annotation
AXxis description

Set of notes

Title of annotation

Creator of annotation

Text of annotation

Reference to axis point distribution
Used to normalize or scale an axis
Bit mask to decode single-bit values
Byte order of axis points

Absolute or difference axis points
Fixed axis parameters

Fixed axis parameters (variant)
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Keyword (*)=multiple Meaning
FIX_AXIS PAR_LIST Fixed axis values
FORMAT Display format of axis points
MAX_GRAD Maximum gradient with respect to this axis
MONOTONY Monotony with respect to this axis
MON_INCREASE
MON_DECREASE
STRICT_INCREASE
STRICT_DECREASE
READ_ONLY '‘Read Only" attribut
BYTE_ORDER Byte order
BIT_MASK Bit mask

CALIBRATION_ACCESS
COMPARISON_QUANTITY
DEPENDENT_CHARACTERISTIC
DISPLAY _IDENTIFIER

|  ECU_ADDRESS EXTENSION
EXTENDED_LIMITS
FORMAT
FUNCTION_LIST
GUARD_RAILS
IF_DATA *)
MAP_LIST
MATRIX_DIM
MAX_REFRESH
NUMBER
READ_ONLY
REF_MEMORY_SEGMENT
VIRTUAL_CHARACTERISTIC

COMPU_METHOD *)
TAB_INTP
TAB_NOINTP
TAB_VERB
RAT_FUNC
FORM
COEFFS
COMPU_TAB_REF
FORMULA
FORMULA_INV
REF_UNIT
COMPU_TAB *)
TAB_INTP
TAB_NOINTP
DEFAULT VALUE
COMPU_VTAB *)
TAB_VERB
DEFAULT VALUE
COMPU_VTAB_RANGE *)
DEFAULT VALUE
FRAME
FRAME_MEASUREMENT
IF_DATA *)
FUNCTION *)
ANNOTATION *)
ANNOTATION_LABEL
ANNOTATION_ORIGIN
ANNOTATION_TEXT
DEF_CHARACTERISTIC

Access for calibration

Comparison quantity

References to characteristics

Optional display name

Address extension of the ECU address
Extended limits, e.g. hard limits

Display format of values

Function orientation

Indicates the use of guardrails
Interface-specific description data

For cuboids: compricing maps
Dimensions of multidimensioned arrays
Maximum refresh rate

Number of ASCII characters or fixed values
'‘Read Only" attribut

reference to memory segment

mark for being virtual

Conversion method

Coefficients for fractional rational function
Reference to conversion table

Conversion formula

Invers conversion formula

Reference to a measurement unit
Conversion table

default output string
Verbal conversion table

Default output string

Description of range based verbal conversion tables
Default output string

Frame

Frame measurement objects
Interface-specific description data
Function description

Set of notes

Title of annotation

Creator of annotation

Text of annotation

Defined adjustable objects
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Keyword (*)=multiple Meaning
FUNCTION_VERSION Version of the function
IN_MEASUREMENT Input quantity
LOC_MEASUREMENT Local quantity
OUT_MEASUREMENT Output quantity
REF_CHARACTERISTIC Referencedd adjustable objects
SUB_FUNCTION Subfunction of respectiv function

GROUP (*) Declaration of groups
ANNOTATION (*) Setof notes

ANNOTATION_LABEL

ANNOTATION_ORIGIN

ANNOTATION_TEXT
ROOT
REF_CHARACTERISTIC
REF_MEASUREMENT
FUNCTION_LIST

SUB_GROUP
IF_DATA *)
MEASUREMENT *)

ANNOTATION *)

ANNOTATION_LABEL
ANNOTATION_ORIGIN
ANNOTATION_TEXT

ARRAY_SIZE

BIT_MASK

BIT_OPERATION
LEFT_SHIFT
RIGHT_SHIFT
SIGN_EXTEND

BYTE_ORDER

DISPLAY _IDENTIFIER

ECU_ADDRESS

ECU_ADDRESS EXTENSION

ERROR_MASK

FORMAT

FUNCTION_LIST

IF_DATA *)

MATRIX_DIM

MAX_REFRESH

READ_WRITE

REF_MEMORY_SEGMENT

VIRTUAL

MOD_COMMON

ALIGNMENT_BYTE

ALIGNMENT_FLOAT32_IEEE

ALIGNMENT_FLOAT64_|IEEE

ALIGNMENT_LONG

ALIGNMENT_WORD

BYTE_ORDER

DATA_SIZE

DEPOSIT

S REC_LAYOUT

MOD_PAR

ADDR_EPK

CPU_TYPE

CUSTOMER

CUSTOMER_NO

CALIBRATION_METHOD *)
CALIBRATION_HANDLE

ECU

ECU_CALIBRATION_OFFSET

Title of annotation

Creator of annotation

Text of annotation

Flag for root node

Reference to characteristic objects
Reference to measurement objects
Function list

Sub group

Interface-specific description data
Measurement object

Set of notes

Title of annotation

Creator of annotation

Text of annotation

Array size of measurement objects
Bit mask to decode single-bit values
Bit operation

Number of bit positions to shift left
Number of bit positions to shift right
sign extension for measurement data
Byte order of measurement object
Optional display name

Address

Address extension of the ECU address
Mask error bits

Display format of measurement object
Function orientation
Interface-specific description data
Dimensions of multidimensioned arrays
Refresh rate in the control unit
'Writeable'

reference to memory segment
Virtual measurement

Module-wide (ECU specific) valid definitions
Alignment border for byte values
Alignment border for float32 values
Alignment border for float64 values
Alignment border for long values
Alignment border for word values
Byte order

Datasize in bits

Standard deposit mode for axis
Reference to the standard record layout
Control unit management data
Address of EPROM identifier

CPU

Firm or customer

Customer number

Access method

Handle for calibration method
Control unit

Address offset
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Keyword

(*)=multiple

Meaning

EPK

MEMORY_LAYOUT *)

PRG_CODE

PRG_DATA

PRG_RESERVED

IF_DATA *)
MEMORY_SEGMENT *)

CODE

DATA

OFFLINE_DATA

VARIABLES

SERAM

RESERVED

CALIBRATION_VARIABLES

EXCLUDE_FROM_FLASH

RAM

EEPROM

EPROM

ROM

REGISTER

FLASH

INTERN

EXTERN

IF_DATA *)
NO_OF INTERFACES
PHONE_NO
SUPPLIER
SYSTEM_CONSTANT *)
USER
VERSION

RECORD_LAYOUT *)

ALIGNMENT_BYTE
ALIGNMENT_FLOATS32_|IEEE
ALIGNMENT_FLOAT64_|EEE
ALIGNMENT_LONG
ALIGNMENT_WORD

EPROM identifier
Memory layout

Interface-specific description data
Memory segment

Interface-specific description data
Number of interfaces

Phone number of application engineer responsible
Manufacturer or supplier
System-defined constants

User

Module-specific version identifier
Description of the record layout
Alignment border for byte values
Alignment border for float32 values
Alignment border for float64 values
Alignment border for long values
Alignment border for word values

AXIS_PTS X X axis points
AXIS_PTSY Y axis points
AXIS_PTS Z Z axis points

AXIS RESCALE_X
AXIS RESCALE_Y
AXIS RESCALE_Z

rescaling X axis points
rescaling Y axis points
rescaling Z axis points

DIST_OP_X X axis: parameter 'distance' for fixed characteristics
DIST_OP_Y Y axis. parameter 'distance’ for fixed characteristics
DIST_OP_Z Z axis. parameter 'distance' for fixed characteristics

FIX_NO_AXIS PTS X
FIX_NO_AXIS PTS Y
FIX_NO_AXIS PTS Z

Fixed number of X axis points
Fixed number of Y axis points
Fixed number of Z axis points

Table values

Identification

number of rescale pairsfor X axis
number of rescale pairsfor Y axis
number of rescale pairsfor Z axis
Number of X axis points

Number of Y axis points

Number of Z axis points

FNC_VALUES
IDENTIFICATION
NO_RESCALE X
NO_RESCALE_Y
NO_RESCALE Z
NO_AXIS PTS X
NO_AXIS PTS Y
NO_AXIS PTS Z

OFFSET_X X axis: parameter 'offset’ for fixed characteristics
OFFSET_Y Y axis: parameter 'offset’ for fixed characteristics
OFFSET_Z Z axis: parameter 'offset’ for fixed characteristics
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Keyword (*)=multiple Meaning
RESERVED (*) Parameter is skipped (not interpreted)
RIP_ADDR_W Table value: Address 'result of interpolation'
RIP_ADDR_X X axis: Address 'result of interpolation’
RIP_ADDR_Y Y axis: Address 'result of interpolation'
RIP_ADDR_Z Z axis: Address 'result of interpolation'
SHIFT_OP_X X axis: parameter 'shift' for fixed characteristics
SHIFT_OP_Y Y axis: parameter 'shift' for fixed characteristics
SHIFT_OP_Z Z axis: parameter 'shift' for fixed characteristics
SRC_ADDR_X X axis: Address of input quantity
SRC_ADDR_Y Y axis: Address of input quantity
SRC_ADDR Z Z axis: Address of input quantity

UNIT (*) Measurement unit

EXTENDED_SI
DERIVED
REF_UNIT Reference to another unit

SI_EXPONENTS
UNIT_CONVERSION
USER RIGHTS
REF_GROUP
READ_ONLY
VARIANT CODING
VAR _CHARACTERISTIC
VAR _ADDRESS
VAR_CRITERION
VAR _MEASUREMENT

VAR_FORBIDDEN_COMB
VAR_NAMING

NUMERIC
VAR_SEPARATOR

*)
*)

Exponents of base dimensions

Specifies relationship between two units
Groups with constitute access rights

List of referenced groups

Read only

Variant coding

Definition of variant coded adjustable objects

Adjustable objects address list (start address of variants)

Definition of variant criterion

Measurement object which indicates criterion value
VAR_SELECTION_CHARACTERISTIC  Characteristic object which modifies criterion value

Forbidden combinations of different variants
Naming of variant coded adjustable objects

Separator of gjustable objects names
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6.2 Predefined data types

ident

string

typedef char [MAX_IDENT + 1] ident;

String with MAX_IDENT (at present = 255) alphanumerical characters includ-
ing points and brackets, interpreted as hierarchical concatenation of partial
strings seperated by points. Every partia string may not exceed
MAX_PARTIAL_IDENT (at present = 32) characters, including the length of an
optional array index (numeric or as a symbolic string) in brackets at the end of
the partial string. One string without a point in between is also possible, in this
case MAX_IDENT = MAX_PARTIAL_IDENT. The number of partia strings
within ident is not limited. The character chain must correspond with the identi-
fier laws defined in programming language C. Identifiers can represent in-
stances of array elements or instances of elements of complex C types or nested
combinations of these. An instance of the element of a struct type would be rep-
resented by the concatenation of the instance name, a point and the element
name. An instance of an array element would be represented by an instance
name followed by a pair of brackets which contain either a numeric value or a
symbolic string which is defined as an enumerator of an ENUM definition of
the C program. Identifiers are random names which may contain characters A
through Z, a through z, underscore (), numerals O through 9, points (*.”) and
brackets (‘[*,’]’ ) . However, the following limitations apply: the first character
must be a letter or an underscore, brackets must occur in pairs at the end of a
partial string and must contain a number or an alphabetic string (description of
the index of an array element).

Note:

Identifiers consisting of partial identifiers seperated by points (concatenation of
instance name and element name) may be presented by the MCD system in a
hierarchical manner (show instance name first, then allow access to an element
of the instance). This allows existing MCD systems to restrict the display
length of the identifier to MAX_PARTIAL_IDENT.

Note:
Identifiers generally must not match to the following defined ASAP2 keywords.
The ASAP2 keywords are completely listed in Appendix G.

Note:
A lower case “X” and a upper case “X” can be used as unique identifiers. In
other words, variables are case sensitive so that X and X are different identifiers.

typedef char [MAX_STRING + 1] string:

ANSI C compliant ‘C type' string with maximum MAX_STRING (at present
= 255) characters. Begin and end of the string are indicated by a double in-
verted comma. Only the following sequence of escape characters is allowed :
"\n\n", which describes a carriage return. MCD systems may ignore the carriage
return sequence and/or apply wrapping or scrolling of strings when displayed. If
the string contains one or more double inverted commas, a backslash (escape
char. indicator) concatenated with a double inverted comma must be inserted (
example: "hello \"world\" how are you 7' ). Alternatively, two double inverted
commas can be inserted in this case ( example: "hello ""world"" how are you 7"
) for compatibility with ASAP2 V1.2 and prior.
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float

int

long

datatype

datasize

addrtype

byteorder

indexorder

8-byte floating point number (IEEE format)

Note:
The character for a decimal point is fixed asadot “.”. A comma*“,” is not al-
lowed for use as a decimal point.

2-byte signed integer

Note:
The notation of hexadecimal valuesisfixed, e.g. OXEQ, OxFF, etc.

4-byte signed long

typedef enum datatype { UBYTE, SBYTE, UWORD, SWORD,
ULONG, SLONG, FLOAT32_IEEE,
FLOAT64 |IEEE }
Enumeration for description of the basic datatypesin the ECU program (format
of FLOAT32_|EEE: see Appendix B: | EEE-Floating-Point-Format).

typedef enum datasize {BY TE, WORD, LONG}
Enumeration for description of the word lengths in the ECU program

Enumeration for description of the addressing of table values or axis point val-
ues:

PBYTE: The relevant memory location has a 1 byte pointer to this table
value or axis point value.

PWORD: The relevant memory location has a 2 byte pointer to this table
value or axis point value.

PLONG: The relevant memory location has a 4 byte pointer to this table
value or axis point value.

DIRECT: The relevant memory location has the first table value or axis
point value, al others follow with incrementing address.

typedef enum byteorder ~ { LITTLE_ENDIAN, BIG_ENDIAN,
MSB_LAST, MSB_FIRST}

Enumeration for description of the byte order in the control unit program.

Note: Useof LITTLE_ENDIAN and BIG_ENDIAN defined with keyword
BYTE_ORDER leads to mistakes because it isin contradiction to general use
of terms, little endian“ and ,,big endian“. The keywords LITTLE_ENDIAN and
BIG_ENDIAN should no longer be used, they should be replaced by
MSB_LAST and MSB_FIRST which are equivalent (definition of MSB_LAST
and MSB_FIRST: see keyword BY TE_ORDER).

Enumeration for description of the axis point sequence in the memory.
INDEX_INCR: Increasing index with increasing address
INDEX_DECR: decreasing index with increasing address

2002-02-05
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6.3 Alphabetical list of keywords

Some individual elements of the database are delimited by ‘/begin’ and ‘/end’” keywords,
similarly to the opening {' and closing '}’ bracketsin 'C'. The delimiters are applied to those
elements that contain an optional part, to prevent ambiguous expressions. The delimiters
following defined with the ASAP2 keywords are mendatory, i.e. the delimiters have to be
used if defined and mustn’'t be used if not defined.

To reduce the size of description files the short delimiters'{' and '}' can be used:
<keyword> { <description_body> }

instead of:
/begin <keyword> <description_body> /end <keyword>

The short delimiters should preferably be used. The delimiters should not be mixed, i.e. don't
use short delimiters and '/begin’ or ‘/end' respectively in the same ASAP2 description file.

Note: Since version 1.31 the usage of *{" and '}" isno more recomended. None of the cur-
rently existing systems uses brackets, so the useage of brackets will probably cause prob-
lems.

6.3.1 A2ML

Prototype:

/begin A2ML FormatSpecification
/lend A2ML

Parameters:

FormatSpecification A2ML code for description of interface specific description

data.
Description:
This keyword identifies the format description of the interface specific description
data.
Example:

See page 237: file SUPPL_IF.AML and file SUPP2_IF.AML
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6.3.2 A2ML_VERSION

Prototype:
A2ML_VERSION Version Upgrade
Parameters:
int VersionNo: Version number of AML part
int UpgradNo: Upgrade number of AML part
Description:

The keyword A2ML_VERSION is new in ASAP2 version 1.31. The reason for this
keyword is, to declare what kind of BLOBs should be generated from the A2ML
parts. Since ASAP2 version 1.31 we have a specification for the storage layout of the
BLOBs. The keyword is optional. When the keyword is omitted, or the version num-
ber is below 1.31 then the ASAP2 parser may produce the old BLOB format. When
the A2ML version number is 1.31, then the new format must be generated.

The A2ML version can be expressed by two numerals:

- VersonNo

- UpgradNo
where ‘VersionNoO' represents the main version number and ‘UpgradNo’ the upgrade
number (fractional part of version number). The upgrade number will be incremented
if additional functionality is added to ASAP2 Meta Language standard which has no
effect on existing applications (compatible modifications). The version number will
be incremented in case if incompatible modifications.

Example:
A2ML_VERSION 131 [* Version 1.31 */
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6.3.3 ADDR_EPK

Prototype:
ADDR_EPK Address
Parameters:
long Address: Address of the EPROM identifier
Description:

Address of the EPROM identifier

Example:
ADDR_EPK 0x145678
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6.3.4 ADDRESS_MAPPING

Prototype:
ADDRESS MAPPING Orig_Address Mapping_Address Length

Parameters:

long Orig_Address: Base address of the memory segment to be mapped.
long Mapping_Address: Address to which the base addressisto be mapped
long Length Length of the segment to be mapped

Description:

Remapping of the address space of the ECU to an access address. Thisis needed for
special application methods (for example, special address calculation is needed in
KWP2000, where only 24 bit addresses are available.) The address mapping may
only beused inside an IF_DATA section of aMEMORY _SEGMENT.

Example:
/begin IF_DATA ASAP1B_ETK
/* ADDRESS MAPPING  orig_addr mapping_addr length */
ADDRESS MAPPING  0x4000 0x8000 0x0200
/end IF_DATA
/begin IF_DATA ASAP1B_KWP2000
/* ADDRESS MAPPING  orig_addr mapping_addr length */
ADDRESS MAPPING  0x4000 0x6000 0x0200
/end IF_DATA
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6.3.5 ALIGNMENT_BYTE

Prototype:
ALIGNMENT _BYTE AlignmentBorder

Parameters:

int AlignmentBorder:  describes the border at which the value is aligned to, i.e. its
memory address must be dividable by the value Alignment-
Border.
Description:

In complex objects (maps and axis) the alignment of a value may not coincide with
the bitwidth of avaue. This keyword is used to define the alignment in the case of
bytes. Used in MOD_COMMON and RECORD_LAYOUT.

Example:

ALIGNMENT _BYTE 4 [* bytes have a4-byte alignment */
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6.3.6 ALIGNMENT_FLOAT32_IEEE

Prototype:
ALIGNMENT_FLOAT32_IEEE AlignmentBorder

Parameters:

int AlignmentBorder:  describes the border at which the value is aligned to, i.e. its
memory address must be dividable by the value Alignment-
Border.

Description:

In complex objects (maps and axis) the alignment of a value may not coincide with
the bitwidth of avaue. Thiskeyword is used to define the alignment in the case of
32bit floats.

Used in MOD_COMMON and RECORD_LAY OUT.

Example:
ALIGNMENT_FLOAT32_IEEE 4 /* 32hit floats have a 4-byte alignment */
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6.3.7 ALIGNMENT_FLOAT64_IEEE

Prototype:
ALIGNMENT_FLOAT64_|EEE AlignmentBorder

Parameters:

int AlignmentBorder:  describes the border at which the value is aligned to, i.e. its
memory address must be dividable by the value Alignment-
Border.

Description:

In complex objects (maps and axis) the alignment of a value may not coincide with
the bitwidth of avaue. This keyword is used to define the alignment in the case of
64bit floats.

Used in MOD_COMMON and RECORD_LAYOUT.

Example:
ALIGNMENT_FLOAT®64 IEEE 4 /* 64bit floats have a 4-byte alignment */
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6.3.8 ALIGNMENT_LONG

Prototype:
ALIGNMENT_LONG AlignmentBorder

Parameters:

int AlignmentBorder:  describes the border at which the value is aligned to, i.e. its
memory address must be dividable by the value Alignment-
Border.

Description:

In complex objects (maps and axis) the alignment of a value may not coincide with
the bitwidth of avaue. Thiskeyword is used to define the alignment in the case of
longs.

Used in MOD_COMMON and RECORD_LAY OUT.

Example:

ALIGNMENT_LONG 8/* longs have a 8-byte alignment */
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6.3.9 ALIGNMENT_WORD

Prototype:
ALIGNMENT_WORD AlignmentBorder

Parameters:

int AlignmentBorder:  describes the border at which the value is aligned to, i.e. its
memory address must be dividable by the value Alignment-
Border.
Description:

In complex objects (maps and axis) the alignment of a value may not coincide with
the bitwidth of avaue. This keyword is used to define the alignment in the case of
words. The alignment is 2 if the parameter is missing.

Used in MOD_COMMON and RECORD_LAYOUT.

Example:
ALIGNMENT_WORD 4 [* words have a 4-byte alignment */
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6.3.10 ANNOTATION

Prototype:

/begin ANNOTATION
[-> ANNOTATION_LABEL]
[-> ANNOTATION_ORIGIN]
[-> ANNOTATION_TEXT]
Jend ANNOTATION

Parameters:

none

Optional Parameters:

-> ANNOTATION_LABEL.: label or title of the annotation

-> ANNOTATION_ORIGIN: creator or creating system of the
annotation

-> ANNOTATION_TEXT: text of the annotation, voluminous

description text

Description:

One ANNOTATION may represent a voluminous description. Its purpose is to be
e.g. an application note which explains the function of an identifer for the calibration
engineer.

Note: An ANNOTATION may occur severa times within a definition (due to com-
patibility with MSR/MEDOC SW-DTD, the future ASAP2 VV2.0).

Example:
/begin CHARACTERISTIC annotation.examplel

/begin ANNOTATION
ANNOTATION_LABEL "Luftsprungabhangigkeit"
ANNOTATION_ORIGIN "Graf Zeppdin"
/begin ANNOTATION_TEXT
"Die luftklasseabhangigen Zeitkonstanten t_hinz\r\n*
"& t_kunz kénnen mit Hilfe von Luftspringen ermittelt werden.\r\n*
"Die Taupunktendezeiten in grof3en Flughthen sind stark “
"schwankend.”
/end ANNOTATION_TEXT
/end ANNOTATION

/begin ANNOTATION
ANNOTATION_LABEL "Taupunktendezeiten"
/begin ANNOTATION_TEXT
"Flughthe Taupunktendezeit\r\n®
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" 13000ft 20 sec\r\n“
" 25000ft 40 sec\r\n“
" 35000ft 12 sec”
/end ANNOTATION_TEXT
/end ANNOTATION

/end CHARACTERISTIC

Page 40 of 277 Version 1.51 Release 2002-02-05



ASAM MCD 2MC / ASAP2 Interface Specification

6.3.11 ANNOTATION_LABEL

Prototype:

ANNOTATION_LABEL |abel

Parameters:

string  label label or title of the annotation

Description:

Assign atitle to an annotation. Useful as a definition can contain more than one an-
notation. Recommendation : The ANNOTATION_LABEL shall describe the use-
case of the ANNOTATION, e.g. ,,Calibration Note".

Example:
ANNOTATION_LABEL "Calibration Note*
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6.3.12 ANNOTATION_ORIGIN

Prototype:

ANNOTATION_ORIGIN origin

Parameters:

string origin creator or creating system of the annotation

Description:

To identify who or which system has created an annotation.

Example:
ANNOTATION_ORIGIN "from the calibration planning department*
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6.3.13 ANNOTATION_TEXT

Prototype:

/begin ANNOTATION_TEXT {annotation_text}*
/end ANNOTATION_TEXT

Parameters:

string annotation_text

Description:

One ANNOTATION_TEXT may represent a multi-line ASCII description text (vo-
luminous description). Its purpose is to be an application note which explains the
function of an identifer for the calibration engineer.

Example:
/begin CHARACTERISTIC annotation.example2 ...

/begin ANNOTATION
ANNOTATION_LABEL "Cadibration Note"
/begin ANNOTATION_TEXT
"Blariblara plumpaquatsch. Oder sonst ein beliebiger
"Text.\r\n"
"Lediglich, wenn ein Doppel hochkomma *
"auftritt, mufd man das als\* oder ““
/end ANNOTATION_TEXT
/end ANNOTATION

markieren.”

/lend CHARACTERISTIC
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6.3.14 ARRAY_SIZE

Prototype:
ARRAY_SIZE Number
Parameters:
int Number: Number of measurement values included in respective
measurement object (maximum value of ‘Number’: 32767).
Description:

This keyword marks a measurement object as an array of <Number> measurement

values.

Note: The use of this keyword should be replacecd by MATRIX_DIM.

Example:
/begin MEASUREMENT

ARRAY_SIZE
BIT MASK
BYTE_ORDER
/begin FUNCTION_LIST
Jend FUNCTION_LIST
/begin IF_DATA
/end IF_DATA

/end MEASUREMENT

N [* name*/
"Engine speed” /* long identifier */
UWORD [* datatype */

R SPEED 3  /* conversion*/

2 /* resolution */

25 [* accuracy */
120.0 I* lower limit */
8400.0 [* upper limit */

8 [* array of 8 values*/
OXOFFF

MSB_FIRST

ID_ADJUSTM FL_ADJUSTM

SO SND 0x10 0x00 0x05 0x08 RCV 4 long
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6.3.15 ASAP2_VERSION

Prototype:
ASAP2 VERSION Version Upgrad
Parameters:
int VersionNo: Version number of ASAP2 standard
int UpgradNo: Upgrade number of ASAP2 standard
Description:
The ASAP2 version can be expressed by two numerals:
- VersonNo
- UpgradNo

where ‘VersionNoO' represents the main version number and ‘UpgradNo’ the upgrade
number (fractional part of version number). The upgrade number will be incremented
if additional functionality is implemented to ASAP2 standard which has no effect on
existing applications (compatible modifications). The version number will be incre-
mented in case if incompatible modifications.

Example:
ASAP2_VERSION 131 [* Version 1.31 */
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6.3.16 AXIS_DESCR

Prototype:

/begin AX1S DESCR Attribute InputQuantity Conversion MaxAxisPoints
LowerLimit UpperLimit
[-> READ_ONLY]
[-> FORMAT]
{-> ANNOTATION} *
[-> AXIS PTS REF]
[-> MAX_GRAD]
[-> MONOTONY]
[->BYTE_ORDER]
[-> EXTENDED_LIMITS
[-> FIX_AXIS PAR]
[-> FIX_AXIS PAR _DIST]
[->FIX_AXIS PAR_LIST]
[-> DEPOSIT]

| [-> CURVE_AXIS REF]
/end AXIS _DESCR

Parameters:

enum Attribute: Description of the axis points:

STD_AXIS:  Standard axis

FIX_AXIS: This is a curve or a map with virtual axis
points that are not deposited at EPROM.
The axis points can be calculated from pa
rameters defined with keywords
FIX_AXIS PAR, FIX_AXIS PAR_DIST
and FIX_AXIS PAR_LIST. The axis points
can't be modified.

COM_AXIS: Group axis points or description of the axis
points for SIEMENS deposit. For this vari-
ant of the axis points the axis point values
are separated from the table values of the
curve or map in the emulation memory and
must be described by a special AXIS PTS
data record. The reference to this record
occurs with the keyword 'AXIS PTS REF.

RES AXIS: Rescale axis. For this variant of the axis
points the axis point values are separated
from the table values of the curve or map in
the emulation memory and must be de-
scribed by a special AXIS _PTS data record.
The reference to this record occurs with the
keyword 'AXIS PTS REF.

CURVE_AXIS:Curve axis. This axis type uses a separate
CURVE CHARACTERISTIC to rescale the
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ident InputQuantity:

ident Conversion:

int MaxAxisPoints :

float LowerLimit:
float UpperLimit:

Optional parameters:

->READ ONLY:

-> FORMAT:

> AXIS PTS REF;

> MAX_GRAD:

axis. The referenced CURVE is used to
lookup an axis index, and the index value is
used by the controller to determine the op-
erating point in the CURVE or MAP. See
Appendix C for more details.
Reference to the data record for description of the input
quantity (see MEASUREMENT). If there is no input quan-
tity assigned, parameter 'InputQuantity’ should be set to
"NO_INPUT_QUANTITY" (application systems must be
capable to treat this case).
Reference to the relevant record of the description of the
conversion method (see COMPU_METHOD). If there is no
conversion method, asin the case of CURVE_AXIS, the pa
rameter ‘Conversion’ should be Set to
“NO_COMPU_METHOD” (application systems must be
able to handle this case).

Maximum number of axis points

Note: The application system can change the dimensions of
a characteristic (increase or decrease the number of axis
points). The number of axis points may not be increased at
random as the address range reserved for each characteristic
in the ECU program by the application system cannot be
changed.

Plausible range of axis point values, lower limit
Plausible range of axis point values, upper limit

Note: The limit values are to be interpreted as physical val- \
ues and not internal values. |

This keyword can be used to indicate that the axis points of
adjustable object cannot be changed (but can be read only).
Note: This optiona keyword used a8 CHARACTERISTIC
record indicates the adjustable object to be read only at all
(table values and axis points).

With deviation from the display format specified with key-
word COMPU_TAB referenced by parameter <Conversion>
a special display format can be specified to be used to dis-
play the axis points.

Reference to the AXIS PTS record for description of the
axis points distribution.

This keyword can be used to specify a maximum permissi-
ble gradient for the adjustable object with respect to this axis
(M axGrad= max ( abs((Wi,k-Wi_l,k)/(Xi-Xi_l)) ) )
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-> MONOTONY: : This keyword can be used to specify a monotonous behav-
iour for the adjustable object with respect to this axis.

->BYTE_ORDER: Where the standard value does not apply this parameter can
be used to specify the byte order (Intel format, Motorola
format) of the axis point value.

-> FIX_AXIS PAR: For curves or maps, the axis points distribution is not stored
in memory but it is computed on the basis of the offset (ini-
tial value) and a difference. For the record layouts used to-
day, these parameters must be included in the description
file. The specification occurs with  keyword
'FIX_AXIS PAR.

-> FIX_AXIS PAR_DIST: Similar to FIX_AXIS_PAR but with a different
computing method.

-> FIX_AXIS PAR_LIST: The original values of the axis are directly contained in
the file. The assgned COMPU_METHOD is applied to
achieve the actual display values from the values with this
keyword.

-> DEPOSIT: The axis points of a characteristic can be deposited in two
different ways:

a) Theindividual axis point values are deposited as abso-
lute values.

b) The individua axis point are stored as differences.
Each axis point value is determined from the adjacent
axis point (predecessor).

Where the standard value does not appply this parameter can

be used to specify the axis point deposit.

-> ANNOTATION: Set of notes (represented as multi-line ASCII description
texts) which are related. Can serve e.g. as application note.
When a COM_AXIS is referenced it is sufficient to place
the ANNOTATION with its AXIS PTS in order to avoid
redundant information.

-> EXTENDED_LIMITS: This keyword can be used to specify an extended range of
values. In the application system, for example, when leaving
the standard range of values (lower limit...upper limit) a
warning could be generated (extended limits enabled only
for "power user").

-> CURVE_AXIS _REF: When the axis typeis CURVE_AXIS, this keyword must be
used to specify the CURVE CHARACTERISTIC that is
used to normalize or scale this axis.

Description:

AXis description within an adjustable object

Note:

For the BOSCH group characteristics and for the SIEMENS standard curves or maps,
the mandatory parameters 'input quantity’, ‘conversion’,’max axis points, ‘lower limit',
and 'upper limit' can be specified with the keyword AX1S DESCR as well as with the
keyword AXIS PTS. This redundancy has been introduced to simplify the process-
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ing program. For these redundant parameters the processing programs should include
aconsistency check.

With the 'input quantity’ parameter reference is made to a measurement object
(MEASUREMENT, Page 145). The MEASUREMENT keyword also specifies the
‘conversion’, lower limit" and 'upper limit' parameters.

These parameters are not always identical to the parameters specified under
AXIS DESCR, as for the relevant measurement object either another conversion
method (e.g. other solution) or other plausibility limits can apply than for the axis
points of the relevant characteristic.

Note: The keywords FIX_AXIS PAR, FIX_AXIS PAR DIST, DEPOSIT and
FIX_AXIS PAR_LIST are mutually exclusive, i.e. please use at most one of these
keywords at the same AX1S_DESCR record.

Example:
/begin AX1S DESCR STD_AXIS [* Standard axis points */
N [* Reference to input quantity */
CONV_N [* Conversion */
14 [* Max.number of axis points*/
0.0 5800.0 * Upper limit, lower limit*/
MAX_GRAD 20.0 [* Axis. maximum gradient*/

/end AXIS_DESCR
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6.3.17 AXIS_PTS

Prototype:

/begin AXIS PTS Name Longldentifier Address InputQuantity Deposit Max-
Diff Conversion MaxAxisPoints LowerLimit UpperLimit
[-> DISPLAY_IDENTIFIER]
[-> READ_ONLY]
[-> FORMAT]
[-> DEPOSIT]
[->BYTE_ORDER]
[-> FUNCTION_LIST]
[-> REF_MEMORY_SEGMENT]
[-> GUARD_RAILS]
[-> EXTENDED_LIMITY
{-> ANNOTATION} *
{->IF_ DATA}*
[-> CALIBRATION_ACCESS]
[-> ECU_ADDRESS EXTENSION]
lend AXIS PTS

Parameters:

identName: unique identifier in the ECU program

Note:

The name of the axis points object has to be unigue within
al measurement objects and adjustable objects of the
ASAP2 MODULE, i.e. there must not be another
AXIS PTS, CHARACTERISTIC or MEASUREMENT
object with the the same identifier in the MODULE.

string Longldentifier:  comment, description

long Address: address of the adjustable object in the emulation memory

ident InputQuantity: reference to the data record for description of the input
quantity (see MEASUREMENT). If there is no input quan-
tity assigned, parameter 'InputQuantity’ should be set to
"NO_INPUT_QUANTITY" (application systems must be

capable to treat this case).

ident Deposit: reference to the relevant data record for description of the
record layout (see RECORD _LAYOUT)

float MaxDiff: maximum float with respect to the adjustment of a table
value

ident Conversion: Reference to the relevant record of the description of the

conversion method (see COMPU_METHOD). If there is no
conversion method, asin the case of CURVE_AXIS, the pa-
rameter ‘Conversion’ should be Set to
“NO_COMPU_METHOD” (application systems must be
able to handle this case).
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int MaxAxisPoints;
float LowerLimit:
float UpperLimit:

Optional parameters:

maximum number of axis points
plausible range of axis point values, lower limit
plausible range of axis point values, upper limit

Note: The limit values are to be interpreted as physical val- |
ues and not internal values. |
Note: The parameters of AXIS _PTS are dominate. The val- \
ues defined at AXIS DESCR have to be ignored in case of |
COM_AXIS. |

-> DISPLAY _IDENTIFIER: Can be used as a display name (aternative to the

->READ ONLY:

-> FORMAT:

-> DEPOSIT:

-> BYTE_ORDER:

-> FUNCTION_LIST:

‘name’ attribute).

This keyword can be used to indicate that the axis points of

axis points distribution cannot be changed (but can be read

only).

Note: This optiona keyword used a8 CHARACTERISTIC

record indicates the adjustable object to be read only at all

(table values and axis pts).

With deviation from the display format specified with key-

word COMPU_TAB referenced by parameter <Conversion>

a special display format can be specified to be used to dis-

play the axis points.

The axis points of a characteristic can be deposited in one of

the following two modes:

a) the individual axis points are deposited as absolute val-
ues,

b) the individual axis points are deposited as differences.
Each axis point is determined from the adjacent point
(predecessor). Where the standard value does not apply,
this parameter can be used to specify the deposit of axis
points.

Where the standard value does not apply, this parameter can

be used to specify the byte order (Intel format, Motorola

format) of the axis points.

This keyword can be used to specify a list of ‘functions to

which the axis points distribution is allocated (function ori-

entation).

Note: Since ASAP2 version 1.20 the keyword FUNCTION

comprises some additional features to describe functional

structure and dependencies. The keyword

FUNCTION_LIST is going to be canceled at ASAP2 ver-

sion 2.00.

-> REF_MEMORY_SEGMENT: Reference to the memory segment which is needed

if the address is not unique (this occurs in the case of |ap-
ping address ranges (overlapping memory segments).

2002-02-05
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-> GUARD_RAILS:

> |F_DATA:

-> ANNOTATION:

This keyword is used to indicate that an AXIS PTS uses
guard rails. The Measurement and Calibration System does
not allow the user to edit the outermost axis breakpoints (see
GUARD_RAILYS).

Data record for description of the interface specific descrip-
tion data (BLOB: binary large object). The parameters asso-
ciated with this keyword are described in the ASAP2 meta-
language (in short A2ML) by the control unit supplier or
interface module supplier. The structure of this data record
corresponds with the structure of the interface-specific de-
scription data of the CHARACTERISTIC data record.

Set of notes (represented as multi-line ASCII description
texts) which are related. Can serve e.g. as application note.

-> EXTENDED_LIMITS: This keyword can be used to specify an extended range of

values. In the application system, for example, when leaving
the standard range of values (lower limit...upper limit) a
warning could be generated (extended limits enabled only
for "power user").

-> CALIBRATION_ACCESS: This keyword specifies the access of the axis points

for calibration. It replacesthe READ_ONLY attribute.

-> ECU_ADDRESS EXTENSION: This keyword is an additional address informa-

Description:

tion. For instance it can be used, to distinguish different ad-
dress spaces of an ECU (multi-microcontroller devices).

Specification of parameters for the handling of an axis points distribution.

Example:

/begin AXIS_PTS

STV_N [* name */

"axis points disrtribution speed” [* long identifier
*/

0x9876 [* address*/

N [* input quantity */

DAMOS SST /* deposit */

100.0 [* maxdiff */

R_SPEED [* conversion */

21 /* maximum number of axis points */

0.0 5800.0 /* lower and upper limit */
GUARD_RAILS/* usesguard rails*/

REF_MEMORY_SEGMENT Data3
/begin FUNCTION_LIST ID_ADJUSTM FL_ADJUSTM SPEED LIM

Jend FUNCTION_LIST
/begin IF_DATA
/end IF_DATA

DIM EXTERNAL DIRECT

CALIBRATION_ACCESS CALIBRATION

/end AXIS PTS
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6.3.18 AXIS PTS_REF

Prototype:
AXIS PTS REF AxisPoints
Parameters:
ident AxisPoints: Name of the AXIS PTS data record which describes the
axis points distribution (group axis points and SIEMENS
record layout: see AXIS PTYS).
Description:

In the BOSCH adjustable types 'group characteristic curve' and 'group characteristic
map' and in the SIEMENS record layout, the addresses of the axis point values are
separated from the table values in the emulation memory and must be described by a
special AXIS PTS data record. This data record is referenced by means of the key-
word AXIS_PTS REF.

Example:

[* Group characteristic curve with reference to axis points distribution GRP_N */
/begin CHARACTERISTIC  TORQUE [* name*/
"Torque limitation” /* long identifier */
CURVE 0x1432  /* type, address */
DAMOS GKL 0.2 /* deposit, maxdiff */

R _TORQUE [* conversion */
0.0 43.0 * lower limit, upper limit */
/begin IF_DATA DIM EXTERNAL INDIRECT

lend IF_DATA
/begin AXIS DESCR  /* description of X-axis points */
COM_AXIS N /* common axis points, input quantity

*/
CONV_N 14 [* conversion, max. no. of axis p.*/
0.0 5800.0 * lower limit, upper limit */

AXIS PTS REF GRP N
/end AXIS DESCR
/end CHARACTERISTIC
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[* Axis points distribution data record */

/begin AXIS_PTS

/begin IF_DATA
/end IF_DATA
/end AXIS PTS

GRP_N [* name*/
"Group axis points speed” /* long identifier */
0x1032 N [* address, input quantity */

DAMOS _GST * deposit */

50.0 CONV_N /* maxdiff, conversion */
11 [* max. no. of axis points */
0.0 5800.0 /* lower limit, upper limit */
DIM EXTERNAL INDIRECT
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6.3.19 AXIS_PTS X/ Y/ Z

Prototype:
AXIS PTS X/ _YI Z Position Datatype IndexIncr Addressing
Parameters:
int Position: Position of the axis point values in the deposit structure (de-
scription of sequence of elements in the data record).
datatype Datatype: Datatype of the axis point values

indexorder Indexincr:  Decreasing or increasing index with increasing addresses
addrtype Addressing:  Addressing of the table values (see enum addrtype).

Description:

Description of the X axis points or Y axis points in the memory (see keyword
RECORD_LAYOUT).

Note: If the Alternate option is used with FNC _VALUES, the position parameter
determines the order of values and axis points.

Example:
AXIS PTS X 3 ULONG INDEX_INCR DIRECT
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6.3.20 AXIS_RESCALE X/ Y/ Z

Prototype:
AXIS RESCALE X/ Y/ Z Position Datatype MaxNumberOfRescalePairs Indexincr
Adressing
Parameters:
int Position: position of the rescale axis point value pairs in the deposit
structure (description of sequence of elementsin the data re-
cord).

datatype DataType: Datatype of the rescale axis point values
int MaxNumberOfRescalePairs:
maximum number of rescaling axis point pairs
(see NO_RESCALE_PTS X/ _Y/_2Z)
indexorder Indexincr:  Decreasing or increasing index with increasing addresses
addrtype Adressing: Addressing of the table values (see enum addrtype).

Description:

Description of rescaling the axis values of an adjustable object. A rescale axis con-
sists mainly of a number of rescaling axis points pairs (axis , virtual;) which describe
arescale mapping between the axis points and a virtual axisthat is used for the access
of the table function values deposited in the control unit. Between two pairs the map-
ping is linear. Both, the axis points and the virtual axis points must be in ascending
order. Consider, for example, the three rescale pairs (0x00, 0x00), (0x64, 0xCO) and
(OxD8, OxFF). Then al axis points between 0x00 and 0x64 are mapped linear to the

virtual axis 0x64 and OxD8 are mapped
linear to the virtual axis [0xCO, OXFF]:

0x00 0xCO OxFF virtual axiswith
» equidistant axis point

axis with axis points
derived from the virtual
0x00 0x64 0xD8

Accordingly, to each axis point thereisavirtual axis point. The virtual axis points are
distributed equidistantly on the virtual axis including the axis limits, e.g. the virtua
axis points can be derived from the size of the virtual axis and the number of axis
points. According to the rescale mapping the axis point can be computed from the
virtual axis points. The following algorithm can be applied, where D is the length of
the (equidistant) intervals on virtual axis:

- last virtual axispoint - first virtual axispoint +1
' no_axis_pts?1

D k?1

FORi=1TO “no_rescale_x?1"
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FOR k*d ? virtual, ? virtual,,,
I* repeat for the number of pointsin the interval on the virtual axis*/

k?k?1

o
X, ? axis ? Tk 21D ? virtual, 22482 £ &S
virtual,,, ? virtual,

X, ? axis,

Xno_axis_ pts 7 axi Sno_reﬁcale_x

It is recommended that D is a power of 2, i.e. if the size of the virtual axisis 256, the
number of axis points should be no _axis _pts?2"?1={3,5,9, 17, 33}.

The following example makes clear how the evaluation of the formula can be used to
derive the actual axis points. We have no_of rescale pairs= 3 and virtual; = 0x00 =
0, virtual, = 0xCO = 192, virtualz = OXxFF = 255, axis; = 0x00 = 0, axis,= 0x64 =
100, axisz = 0xD8 = 216. Assume no_axis pts=9, and therefore D = 32. Thefirst of
the two executions of the inner loop (j-loop) ison virtual, — virtual,/ D = 192/32 = 6
iterations. For each iteration (axis, — axis;)/(virtual, — virtual;) = 100/192, and there-
fore

X2 =0+ 32* 100/192 = 16,666,

X3 =0+ 64* 100/192 = 33,333,

X4=0+96* 100/192 = 50,

Xs5=0+ 128* 100/192 =66,666,

Xe =0+ 160 * 100/192 = 83,333.
For the second execution there are virtual3 — virtual, / D = 2 iterations with (axiss —
axisp)/(virtuals — virtual) = 116/64. Consequently

X7=100 + (192 - 192) * 116/64 = 100 and

Xg =100 + (224 — 192) * 116/64 = 158.
Also X1 = axis; = 0 and Xq = axisz = 216.

Used in RECORD_LAYOUT.

Example:
AXIS RESCALE_X 3UBYTE5INDEX_INCR DIRECT
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6.3.21 BIT_MASK

Prototype:
BIT_MASK Mask
Parameters:
long Mask: mask to mask out single bits
Description:

The BIT_MASK keyword can be used to mask out single bits of the value to be proc-
essed. The least significant bit in BIT_MASK determines how far the masked value

is shifted to the right.
Example:
BIT_MASK 0x00000FFF
Valueto be masked BIT_ MASK Result
10110110 0x1 =1 (bin) 0 (bin)
10110110 0x2 =10 (bin) 1 (bin)
10110110 0x6 =110 (bin) 11 (bin)
10110110 0xC = 1100 (bin) 01 (bin)
10111010 0xC = 1100 (bin) 10 (bin)
10111110 0xC = 1100 (bin) 11 (bin)
10111110 OxA =1010 (bin) 101 (bin)

Note:

The newly added comments about the least significant bit and the inserted samples are valid
only while no keyword BIT_OPERATION is used. If the keyword BIT_OPERATION is
used then its defined parameters dominate those paramenters of the BIT_MASK keyword.

If it is required to use BIT_MASK without a shift operation, then use BIT_OPERATION
with aright or left shift of zero, as shown in the following example.

Example:

BIT_MASK 0x40

/begin BIT_OPERATION
LEFT_SHIFT 0

/end BIT_OPERATION
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6.3.22 BIT_OPERATION

Prototype:
/begin BIT_OPERATION

/end BIT_OPERATION

Parameters:

Optional parameters
-> LEFT_SHIFT:
-> RIGHT_SHIFT:
-> SIGN_EXTEND:

Description:

[-> LEFT_SHIFT]
[-> RIGHT_SHIFT]
[-> SIGN_EXTEND]

Number of positionsto left shift data, zeros will be shifted in

from theright.

Number of positions to right shift data, zeros will be shifted

in from the left.

Gives asign extention of sign bit for measurement data.

The BIT_OPERATION keyword can be used to perform operation on the masked out

value.
Firs  BIT_MASK

out.

will  be applied on measurment
LEFT_SHIFT/(RIGHT_SHIFT) is performed and last the SIGN_EXTEND is carried

data, then

SIGN_EXTEND means that the sign bit (masked data' s leftmost bit) will be copied
to al bit positions to the left of the sign bit. This results in a new datatype with the
same signed value as the masked data.

Example:
/begin BIT_OPERATION
RIGHT_SHIFT 4 I*4 positions*/
SIGN_EXTEND
/end BIT_OPERATION
Explanation Data Comment
Data after mask operation | 0000000000100000
Data after shift operation | 0000000000000010 | shifted right 4 positions
Data after sign extend 1111111111111110
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6.3.23 BYTE_ORDER

Prototype:
BYTE_ORDER

Parameters:

byteorder ByteOrder:

Description:

ByteOrder

Byte order of the relevant quantity in the ECU program
Note: Useof LITTLE_ENDIAN and BIG_ENDIAN defined
with keyword BY TE_ORDER in version 1.0 leads to mis-
takes because it is in contradiction to general use of terms
Llittle endian® and , big endian®. Since version 1.2 the key-
words LITTLE ENDIAN and BIG_ENDIAN are permissi-
ble but should not longer be used. They should be replaced
by MSB LAST and MSB_FIRST which are equivaent:
MSB _LAST corresponds to the Intel format (equivalent
former keyword isBIG_ENDIAN).

MSB_FIRST corresponds to the Motorola format (equiva
lent former keyword isLITTLE_ENDIAN).

Where the standard value does not apply this parameter can be used to specify the
byte order (Intel format, Motorola format).

Example:
BYTE_ORDER MSB_LAST
Byte Order Keyword Former Keyword | Increasing address -->
n n+1 ... N+ (N-1) n+N
MotorolaFormat | MSB_FIRST | LITTLE _ENDIAN Bytey Byteyy | ... Byte, Bytey
(Most Significant (Least Significant
Byte) Byte)
Intel Format MSB_LAST | BIG_ENDIAN Bytey Byte; | ... | Byten: Bytey
(Least Significant (Most Significant
Byte) Byte)

Table 3: Byte order - memory data deposition
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6.3.24 CALIBRATION_ACCESS

Prototype

CALIBRATION_ACCESS Type

Parameters

enum Type:

Optional Parameters

Description

Possible Types:

CALIBRATION: Characteristic or axis points with calibra-
tion allowed.

NO_CALIBRATION: This keyword can be used to indicate
that the axis points cannot be changed (but can be read
only).

Note: This optional keyword used at CHARACTERISTIC
record indicates the adjustable object to be read only at al
(table values and axis pts).

NOT_IN_MCD_SYSTEM: Internal characteristic or axis
points which are not readable or writable by the MCD-
System. If there are references between AXIS PTS and
CHARACTERISTICS with one of them gets this value of
CALIBRATION_ACCESS, the other one must get this
value too.

OFFLINE_CALIBRATION

Variables which can be flashed but not emulated ore cali-
brated, e.g. values representing savety relevant property
while driving.

This keyword specifies the access of a CHARACTERISTIC or AXIS PTS for cali-
bration. It substitudes the READ_ONLY attribute since ASAM-MCD-2MC V1.4

Example
CALIBRATION_ACCESS CALIBRATION
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6.3.25 CALIBRATION_HANDLE

Prototype:
/begin CALIBRATION_HANDLE (Handle)*
/end CALIBRATION_HANDLE
Parameters:

long Handle Handle for the calibration method
Description:

Definition of the calibration method specific. The interpretation of this data depends
on the calibration method used. Used in CALIBRATION_METHOD

Example:

/begin CALIBRATION_HANDLE
0x10000 [* start address of pointer table */
0x200 [* length of pointer table */
0x4 [* size of one pointer table entry */
0x30000 [* start address of flash section */
0x20000 [* length of flash section */

/end CALIBRATION_HANDLE
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6.3.26 CALIBRATION_METHOD

Prototype:

/begin CALIBRATION_METHOD Method Version
{-> CALIBRATION_HANDLE} *
/end CALIBRATION_METHOD

Parameters:
string Method: the string identifies the calibration method to be used. A
convention regarding the meaning of the calibration meth-
ods. The following strings are already in use: ‘InCircuit’,
‘SERAM’, ‘DSERAFP, ‘BSERAP
long Version Version number of the method used

Optional Parameters:

-> CALIBRATION_HANDLE Contains the (method specific) argu-
ments for the calibration method. The arguments themselves
and their meaning are dependent of the calibration method.

Description:

This keyword is used to indicate the different methods of access that are implemented
in the ECU and that can be used regardless of the actua interface of the ECU.
Used in MOD_PAR.

Example:
/begin CALIBRATION_METHOD
»INnCircuit”
2
/begin CALIBRATION_HANDLE
0x10000 [* start address of pointer table */
0x200 [* length of pointer table */
0x4 [* size of one pointer table entry */
0x10000 [* start address of flash section */
0x10000 [* length of flash section */

/end CALIBRATION_HANDLE
/end CALIBRATION_METHOD
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6.3.27 CHARACTERISTIC

Prototype:

/begin CHARACTERISTIC  Name Longldentifier Type Address Deposit MaxDiff
Conversion LowerLimit UpperLimit
[-> DISPLAY_IDENTIFIER]
[-> FORMAT]
[->BYTE_ORDER]
[->BIT_MASK]
[-> FUNCTION_LIST]
[-> NUMBER]
[-> EXTENDED_LIMITY
[-> READ_ONLY]
[-> GUARD_RAILS]
[-> MAP_LIST]
[-> MAX_REFRESH]
[-> DEPENDENT_CHARACTERISTIC]
[-> VIRTUAL_CHARACTERISTIC]
[-> REF_MEMORY_SEGMENT]
{-> ANNOTATION} *
[-> COMPARISON_QUANTITY]
{->IF_ DATA} *
{->AXIS DESCR} *
[-> CALIBRATION_ACCESS]
[-> MATRIX_DIM ]

| [-> ECU_ADDRESS EXTENSION]
/end CHARACTERISTIC

Parameters:

ident Name: unique identifier in the ECU program

Note:

The name of the adjustable object has to be unique within
al measurement objects and adjustable objects of the
ASAP2 MODULE, i.e. there must not be another
AXIS PTS, CHARACTERISTIC or MEASUREMENT
object with the the same identifier in the MODULE.

string Longldentifier:  comment, description
enum Type: possible types: VALUE
CURVE
MAP
CUBOID
VAL _BLK (array of values)
ASCII (string)
long Address: address of the adjustable object in the emulation memory
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ident Deposit:

float Maxdiff:

ident Conversion:

float LowerLimit:
float UpperLimit:

Optional parameters

reference to the corresponding data record for description of
the record laout (see RECORD_LAYOUT)

maximum float with respect to an adjustment of a table
value

Note: Thisvalue isinterpreted as an absolute value, not as a
percentage.

Reference to the relevant record of the description of the
conversion method (see COMPU_METHOD). If there is no
conversion method, as in the case of CURVE_AXIS, the pa-
rameter ‘Conversion’ should be Set to
“NO_COMPU_METHOD” (application systems must be
able to handle this case).

plausible range of table values, lower limit

plausible range of table values, upper limit

Note: The limit values are to be interpreted as physical val- \
ues and not internal values. |

-> DISPLAY _IDENTIFIER: Can be used as a display name (alternative to the ‘ name’

-> FORMAT:

-> BYTE_ORDER:

> BIT_MASK:

-> FUNCTION_LIST:

-> NUMBER:

attribute).

With deviation from the display format specified with key-
word COMPU_TAB referenced by parameter <Conversion>
a specia display format can be specified to be used to dis-
play the table values.

Where the standard value does not apply this parameter can
be used to specify the byte order (Intel format, Motorola
format) if the standard value is not to be used.

This parameter can be used to specify a bit mask for the
handling of single bits.

This keyword can be used to specify a list of ‘functions to
which the relevant adjustable object is allocated (function
orientation).

Note: Since ASAP2 version 1.20 the keyword FUNCTION
comprises some additional features to describe functional
structure and dependencies. The keyword
FUNCTION_LIST is going to be canceled at ASAP2 ver-
sion 2.00.

For the adjustable object types ‘fixed value block'
(VAL_BLK) and 'string' (ASCII), this keyword specifies the
number of fixed values andcharacters respectively.

-> EXTENDED_LIMITS: This keyword can be used to specify an extended range of

values. In the application system, for example, when leaving
the standard range of values (lower limit...upper limit) a
warning could be generated (extended limits enabled only
for "power user").
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-> READ_ONLY: This keyword can be used to indicate that the adjustable
object cannot be changed (but can be read only). This key-
word indicates the adjustable object to be read only at al
(table values and axis points). The optional keyword used at
AXIS _DESCR record indicates the related axis points to be
read only.

-> GUARD_RAILS:  This keyword is used to indicate that an adjustable CURVE
or MAP uses guard rails. The Measurement and Calibration
System does not allow the user to edit the outermost values
of the adjustable object (see GUARD_RAILYS).

-> MAP_LIST: For the adjustable object type CUBOID which are “dliced,
this keyword specifies the MAPs which comprise the cu-
boid.

-> MAX_REFRESH: Maximum refresh rate of this (adaptive) characteristic in the
control unit. The existence of the keyword implies that the
value of the characteristic is changed by the control unit
(adaptive characteristics).

-> DEPENDENT_CHARACTERISTIC: Describes the formula and references to
characteristics, upon which this characteristic depends on.
Note: The dependence graph described by the dependence
relation must be acyclic. This must be ensured by the pro-
ducer of the ASAP2 file. This keyword is only valid for
characteristics of type VALUE

->VIRTUAL_CHARACTERISTIC: Marks a characteristic as being virtual,

I.e. not existing in the memory of the control unit. The ad-
dress can therefore be ignored for virtual characteristic. Ini-
tial value of the virtual characteristic depends on the values
of other characteristic.
Note: The corresponding graph (in analogy to the depend-
ence graph) must also be acyclic and each sink of the graph
must be anon virtual characteristic. This must be ensured by
the producer of the ASAP2 file. This keyword is only valid
for characteristics of type VALUE.

-> REF_MEMORY_SEGMENT: Reference to the memory segment which is needed
if the address is not unique (this occurs in the case of |ap-
ping address ranges (overlapping memory segments).

-> |F_DATA: Date record to describe the interface specific description
data (BLOB:binary large object). The parameters associated
with this keyword are described in the ASAP2 metalanguage
(in short A2ML) by the control unit supplier or the interface
module supplier.

-> AXIS DESCR This keyword is used to specify the parameters for the axis
description (with characteristic curves and maps). The first
parameter block describes the X-axis, the second parameter
block the Y -axis.

-> ANNOTATION: Set of notes (represented as multi-line ASCII description
texts) which are related. Can serve e.g. as application note.

-> COMPARISON_QUANTITY: This keyword references a valid
MEASUREMENT in the ASAP2 file. Semantic Interpreta-
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tion (for a CURVE, a CHARACTERISTIC with only one
AXIS DESC) : The conventional workpoint for a-CURVE
has only one input quantity (assigned to AX1S_DESCR) and
moves on the CURVE. The ‘free-moving' workpoint in an
xy diagram of a CURVE is described by two quantities (the
conventional input quantity with the AXIS DESC, the x-
axis, and an additional comparison quantity described as an
optiona attribute directly with the CURVE, the y-axis).The
‘free-moving' workpoint does not move on the CURVE, but
on the xy-diagram in which the CURVE is located. The
crossing of the freeemoving workpoint and the CURVE
would describe an EVENT. Such display is required by cali-
bration engineers of automatic transmission control
(EVENT=gear shift). When this keyword with a CURVE is
present, the workpoint display of the MCD system shall ap-
ply the INPUT_QUANTITY and the
COMPARISON_QUANTITY in the xy-diagram.

function axis
Free-moving working point
(when comparison quantity
Comparison F{I‘S present, can move in Xy space)
quantity ye
e e @
D - ~.....Conventional working point
Output (can move on the CURVE only)
quantity

(of interpolatior
algorithm, not defined
in ASAP2)

Input axis

Input
quantity

-> CALIBRATION_ACCESS: This keyword specifies the access of the characteristic

-> MATRIX_DIM

for calibration. Use it instead of the READ_ONLY Attrib-
ute.

Shows the size and dimension of a multidimensional char-
acteristic (e.g. VAL_BLK). If the MATRIX_DIM keyword
is used, then the option NUMBER is not needed. However,
if the keywords NUMBER and MATRIX_DIM are both
used, the resulting value in NUMBER must be the same as
xDim * yDim * zDim for MATRIX_DIM. If the keyword is
missing the array has only one dimension with the size given
at NUMBER.

-> ECU_ADDRESS EXTENSION: This keyword is an additional address informa- |

Description:

tion. For instance it can be used, to distinguish different ad-
dress spaces of an ECU (multi-microcontroller devices).

Specification of the parameters for the processing of an adjustable object.
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Example:
/begin CHARACTERISTIC

MAX_REFRESH

/end FUNCTION_LIST

/begin IF_DATA
/begin AX1S DESCR

MAX_GRAD
Jend AXIS DESCR
/begin AX1S DESCR

PUMKF [* name*/

"Pump characteristic map* [* long identifier
*/

MAP I* type*/

0x7140 [* address */

DAMOS KF  /* deposit */

100.0 I* maxdiff */

R VOLTAGE /* conversion*/

0.0 5000.0 [* lower limit, upper limit */

315 /* 15 msec */

/begin DEPENDENT _CHARACTERISTIC "sin(X1)* ALPHA
/end DEPENDENT_CHARACTERISTIC
/begin VIRTUAL_CHARACTERISTIC , sqrt(X1)* B_AREA
/end VIRTUAL_CHARACTERISTIC
REF_MEMORY_SEGMENT Datal
/begin FUNCTION_LIST NL_ADJUSTMENT FL_ADJUSTMENT SPEED_LIM

DIM EXTERNAL INDIRECT /end IF_DATA
[* description of X-axis points */

STD_AXIS
N

CON_N

13

0.0 5800.0
20.0

[* standard axis points */

[* reference to input quantity */

[* conversion */

/* maximum number of axis points*/
/* lower limit, upper limit */

[* X-axis: maximum gradient */

[* description of Y-axis points */

STD_AXIS [* standard axis points */
AMOUNT [* reference to input quantity */
CON_ME [* conversion */
17 /* maximum number of axis points*/
0.0 43.0 /* lower limit, upper limit */
/end AXIS DESCR
/end CHARACTERISTIC
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6.3.28 CHECKSUM

Prototype:
/begin CHECKSUM ChecksumDl|
/end CHECKSUM
Parameters:
string ChecksumbDll: Reference to DLL file name containing the ECU checksum
algorithm.
Description:

Description of the checksum algorithm implemented in the ECU. The ECU supplier
providesaDLL.

Note: This keyword is only used in the context of the IF_ DATA(MODULE) applied
for the ASAP1a-CCP.

Note: The usage of the DLL is based on a standard API definition published in the
Annex.

Example:

/begin CHECKSUM "crc16.dil”
/end CHECKSUM
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6.3.29 COEFFS

Prototype:
COEFFS abcdef
Parameters:
floata b, c,d, e f: coefficients for the specified formula:
f(X) = (axx + bx + ¢) / (dxx + ex + f)
Description:

Specification of coefficients for the formula f(x) = (axx + bx + ¢) / (dxx + ex + f).
This term describes the conversion from physical values to control unit internal val-
ues:

INT = f(PHYS);

Important: For these coefficients restrictions have to be defined because this general
eguation cannot always be inverted.

Example:
COEFFS 048005
/* Control unit internal values of revolutions (INT) is calculated from */
[* physical values (PHY S: unit of PHY Sis[rpm]) asfollows: */
I* INT = (4/5) * PHY S/[rpm] + (8/5) */
[* inverted: PHYS[rpm] =1.25* INT - 2.0 */
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6.3.30 COMPARISON_QUANTITY

Prototype:
COMPARISON_QUANTITY Name

Parameters:
ident Name: Unique identifier in the program (Reference to a valid
MEASUREMENT)
Description:

This keyword references avaid MEASUREMENT in the ASAP2 file. Semantic In-
terpretation (for a CURVE, a CHARACTERISTIC with only one AXIS DESC) :
The conventional workpoint for a -CURVE has only one input quantity (assigned to
AXIS DESCR) and moves on the CURVE. The ‘free-moving' workpoint in an xy
diagram of a CURVE is described by two quantities (the conventional input quantity
with the AXIS _DESC, the x-axis, and an additional comparison quantity described as
an optional attribute directly with the CURVE, the y-axis).The 'free-moving' work-
point does not move on the CURVE, but on the xy-diagram in which the CURVE is
located. The crossing of the free-moving workpoint and the CURVE would describe
an EVENT. Such display is required by calibration engineers of automatic transmis-
sion control (EVENT=gear shift). When this keyword with a CURVE is present, the
workpoint display of the MCD system shall apply the INPUT_QUANTITY and the
COMPARISON_QUANTITY in the xy-diagram.
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6.3.31 COMPU_METHOD

Prototype:
/begin COMPU_METHOD

/end COMPU_METHOD

Parameters:

ident Name:

string Longldentifier:
enum ConversionType:

string Format:

string Unit:

Optional parameters:

-> FORMULA:
-> COEFFS:

Name Longldentifier ConversionType Format Unit
[-> FORMULA]

[-> COEFFS]

[-> COMPU_TAB_REF]

[-> REF_UNIT]

unique identifier in the program for the conversion method

Note:

The name of the conversion method has to be unique within
al conversion methods of the ASAP2 MODULE, i.e. there
must not be another COMPU_METHOD object with the the
same identifier in the MODULE.

comment, description

possible types:

TAB_INTP: table with interpolation

TAB_NOINTP: table without interpolation

TAB_VERSB: verbal conversion table

RAT_FUNC: fractional rational function of the fol-
lowing type

f(x)=(axx + bx + c)/(dxx + ex + f)
for which:

INT =f(PHYS)
Coefficientsa, b, ¢, d, e, f are specified
by the optional COEFFS keyword.
Important: For these coefficients

restrictions have to be defined

because this general equation cannot
aways be inverted.

FORM: conversion based on the formula
specified by the optional FORMULA
keyword.

display format in %[length].[layout]; length indicates the

overal length; layout indicates the decimal places. The for-

mat string should never be empty as"".

physical unit

Formulato be used for the conversion
This keyword is used to specify coefficients a, b, ¢, d, e, f
for the fractional rational function of the following type
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(axx + bx +c)/ (dxx + ex + 1)

-> COMPU_TAB_REF: This keyword is used to specify a conversion table (refer-

-> REF_UNIT:

Description:

ence to COMPU_TAB datarecord).

This keyword is used to reference a measurement unit (e.g.
an object of type UNIT). The string parameter Unit is are-
dundant information because the record referenced by
REF_UNIT contain it too. Just for the purpose of compati-
bility with previous versons of ASAP2 the parameter
REF_UNIT is optional. The string parameter Unit is going
to be canceled at ASAP2 version 2.00.

Specification of a conversion method

Example:

/begin COMPU_METHOD

COMPU_TAB_REF
Jend COMPU_METHOD

/begin COMPU_METHOD

/begin FORMULA
/end COMPU_METHOD

/begin COMPU_METHOD

COMPU_TAB_REF
/Jend COMPU_METHOD

/begin COMPU_METHOD

COMPU_TAB_REF
Jend COMPU_METHOD

TMPCONL1 [* name*/
"conversion method for engine temperature’
TAB_NOINTP [* convers type*/

"004.2" [* display format */
"eC" [* physical unit */
MOTEMP1

TMPCON2 [* name*/
"conversion method for air temperature”
FORM [* convers type*/
"004.2" [* display format */
"eC" [* physical unit */

"3*X1/100 + 22.7" /end FORMULA

CM_DiagStatus  /* name*/
[*convers_type */

TAB_VERB [*convers_type */
"%0.0" [* display format */
[* physical unit */
CT_DiagStatus

CM_RPM [* name*/
"conversion method for engine rpm"
TAB_INTP [*convers_type */
"%7.1" /* display format */
“rpm " [* physical unit */
CT_RPM
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/begin COMPU_METHOD

COMPU_TAB_REF
/end COMPU_METHOD

/begin COMPU_METHOD

Jend COMPU_METHOD

/begin COMPU_METHOD

/Jend COMPU_METHOD

/begin COMPU_METHOD

/end COMPU_METHOD

/begin COMPU_METHOD

/Jend COMPU_METHOD

/begin COMPU_METHOD

/end COMPU_METHOD

CM_NM [* name */
" conversion method for air temperature "
TAB_INTP [* convers type*/
"%7.1" * display format */
"nm " [* physical unit */
CT_NM

FIXED _UW 03

“Conversion method for FIXED _UW_03”
RAT_FUNC [* convers type*/
“968.3" [* display format */
“NO_PHYSICAL_QTY”
COEFFS080001

BYTE

“Conversion method for BY TE”
RAT_FUNC [* convers type*/
“9%3.0” [* display format */
“NO_PHYSICAL_QTY”
COEFFS010001

SHORTINT

“Conversion method for SHORTINT”
RAT_FUNC

“004.0"

“NO_PHYSICAL_QTY”
COEFFS010001

WORD

“Conversion method for WORD”
RAT_FUNC

“005.0"

“NO_PHYSICAL_QTY”
COEFFS010001

INTEGER

“Conversion method for INTEGER”
RAT_FUNC

“%06.0"

“NO_PHYSICAL_QTY”
COEFFS010001
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/begin COMPU_METHOD

Jend COMPU_METHOD

/begin COMPU_METHOD

Jend COMPU_METHOD

Note: For the next example, X isoverall length of the display format which is sum of
number of whole number digits, value one for radix point and number of fractional

LONGWORD

“Conversion method for LONGWORD”
RAT_FUNC

“%10.0"

“NO_PHYSICAL_QTY”
COEFFS010001

LONGINT

“Conversion method for LONGINT”
RAT_FUNC

“%011.0"

“NO_PHYSICAL_QTY”
COEFFS010001

digits. Y is number of decimal placesfor radix point.
<Physical_Units> can be‘NO_PHYSICAL_QTY"

Z isthe coefficient required for the conversion.

Z = 2"<radix>.

/begin COMPU_METHOD

Jend COMPU_METHOD

FIXED_<sign><length>_<radix>

“Conversion method for FIXED_<sign><length>_<radix>"

RAT_FUNC
“0X.Y”
“<Physical_Units>"
COEFFS0Z0001
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6.3.32 COMPU_TAB

Prototype:
/begin COMPU_TAB

/lend COMPU_TAB

Parameters:

ident Name:

string Longldentifier:
enum ConversionType:

int NumberVauePairs:
float InvVal:
float OutVal:

Optional parameters
-> DEFAULT_VALUE:

Description:

Name Longldentifier ConversionType NumberVauePairs
{ Invad Outva }*
[->DEFAULT_VALUE]

unique identifier in the program for the conversion table
Note:

The name of the conversion table has to be unique within all
conversion tables of the ASAP2 MODULE, i.e. there must
not be another COMPU TAB, COMPU VTAB or
COMPU_VTAB_RANGE object with the the same identi-
fier in the MODULE.

comment, description

following types are possible:

TAB_INTP: table with interpolation

TAB_NOINTP: table without interpolation

Note: This parameter is redundant information because the
record defined with COMPU_METHOD aso containsit.
number of successive value pairs for this conversion table
axis point

axisvaue

string used as OutVal for display when the ECU value is out
of any declared range. This string shall not be selectable for
calibration (when writing to the ECU).

Conversion table for conversions that cannot be represented as a function.

Example:
/begin COMPU_TAB

/lend COMPU_TAB

1T [* name*/

"conversion table for oil temperatures’
TAB_NOINTP [* convers type*/

7 [* number_value pairs*/
1432473584 142

5168 6 17.2 7 194  [* vauepairs*/
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6.3.33 COMPU_TAB_REF

Prototype:
COMPU_TAB_REF ConversionTable

Parameters:

ident ConversionTable: reference to the data record which contains the conversion
table (see COMPU_TAB).

Description:

Reference to the data record which contains the conversion table (see keyword
COMPU_TAB).

Notee COMPU_TAB_REF may only refer to objects of type COMPU_TAB,
COMPU_VTAB or COMPU_VTAB_RANGE.

Example:
COMPU_TAB_REF TEMP_TAB [* TEMP_TAB: conversion table */
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6.3.34 COMPU_VTAB

Prototype:
/begin COMPU_VTAB

/lend COMPU_VTAB

Parameters:

ident Name:

string Longldentifier:
enum ConversionType:

int NumberVauePairs:
float InvVal:

string OutVal:

Optional parameters
-> DEFAULT_VALUE:

Description:

Name Longldentifier ConversionType NumberVauePairs
{ Invad Outva }*
[->DEFAULT_VALUE]

unique identifier in the program for the verba conversion
table

Note:

The name of the conversion table has to be unique within all
conversion tables of the ASAP2 MODULE, i.e. there must
not be another COMPU TAB, COMPU VTAB or
COMPU_VTAB_RANGE object with the the same identi-
fier in the MODULE.

comment, description

at present only the following types are possible:
TAB_VERSB: verbal conversion table

Note: This parameter is a redundant information because the
record defined with COMPU_METHOD also contains it.
Therefore this parameter is going to be canceled at ASAP2
version 2.00.

number of successive value pairs for this conversion table
internal value

Note: Datatype “float” is used for the input value of
COMPU_TAB and COMPU_VTAB. Since the accepted use
case of COMPU_VTAB input values are intergers, all float
values are rounded to the nearest integer by following the
formula (0.5 <= x_raw < 1.5 lead to x = 1). Only float input
values used with COMPU _VTAB_RANGE remain float
values without truncation. If you want to use float as internal
vaues  (without truncation), you should use
COMPU_VTAB_RANGE.

description (meaning) of the corresponding byte value

string used as OutVal for display when the ECU value is out
of any declared range. This string shall not be selectable for
calibration (when writing to the ECU).
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Conversion table for the visualisation of bit patterns

Example:
/begin COMPU_VTAB TT [* name*/
"engine status conversion”
TAB_VERB [* convers type*/
4 [* number_value pairs*/
0 "engine of f" [* value pairs*/
1"idling"
2 "partia load"
3 "full load"
/end COMPU_VTAB
/begin COMPU_VTAB CT_DiagStatus
TAB_VERB [* convers type*/
3 [* number_value pairs*/
0"C_Fail"
1"C_Pass'

2 "C_Indeterminate’
/end COMPU_VTAB
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6.3.35 COMPU_VTAB_RANGE

Prototype:

/begin COMPU_VTAB_RANGE
Name Longldentifier NumberValueTriples
{ InvaMin InvVaMax OutVal }*
[->DEFAULT_VALUE]

/end COMPU_VTAB_RANGE

Parameters:
ident Name: unique identifier in the program for the verbal range based
conversion table
Note:

The name of the conversion table has to be unique within all
conversion tables of the ASAP2 MODULE, i.e. there must
not be another COMPU TAB, COMPU VTAB or
COMPU_VTAB_RANGE object with the the same identi-
fier in the MODULE.

string Longldentifier:  comment, description

int NumberValueTriples:
number of successive value triples for this verbal range
based conversion table

float InvVaMin: lower limit as float value, needs to be integer ECU value
when assigned to “non-float” definitions.

float InVaMax: upper limit as float value, needs to be integer ECU value
when assigned to “non-float” definitions.

string OutVal: display string for the value range

Optional parameters

-> DEFAULT_VALUE: string used as OutVal for display when the ECU value is out
of any declared range. This string shall not be selectable for
calibration (when writing to the ECU).

Description:

Conversion table for the assignment of display strings to a value range. In particular
this is useful for ASAP2 definitions with the data type ‘floating point’ (referred as
FLOAT definitions).
For FLOAT definitions, the declared string is displayed for

InVaMin <= ECU value< InVaMax, withInVaMin, InVaMax as floating point
values.
For non-FLOAT definions, the declared string is displayed for

InVaMin <= ECU value<= InVaMax, withInVaMin, InVal asinteger values.
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Note: InVaMin and InValMax can have the same value to express an assignement
of one ECU value to a string (as in COMPU_VTAB); thisis not redlistic for floating
point (and therefore not supported).

Note: Overlapping ranges may not be declared. The ASAP2 fileisinvalid in case of
overlapping ranges within COMPU_VTAB_RANGE. But still, the upper limit of one
range may be the same FLOAT value than the lower limit of the following range in
case of a FLOAT definition (see display rules).

Note: When a COMPU_METHOD with COMPU_VTAB_RANGE is used for cali-
bration (writing of values to ECU), the InVaMin is used when the assigned
STRING(OutVal) is selected in the user interface.

Note: If the optional DEFAULT_VALUE is declared, this string is displayed when
the ECU value is out of any declared range. This string shall not be selectable for

calibration.
Example:
/begin COMPU_VTAB_RANGE
TT [* name*/
“engine status conversion”
5
00 “ONE"
12 “first_section®
33 “THIRD*

45 “second_section®

6500 “usual_case’

DEFAULT_VALUE “Vaue out_of Range"
/end COMPU_VTAB_RANGE
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6.3.36 CPU_TYPE

Prototype:
CPU_TYPE

Parameters:

string CPU:

Description:

CPU

CPU identifier

CPU identification

Example:
CPU_TYPE

"INTEL 4711"
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6.3.37 CURVE_AXIS_REF

Prototype:

CURVE_AXIS REF CurveAxis

Parameters:

ident CurveAxis: Name of the CURVE CHARACTERISTIC that is used to
normalize or scale the axis that references the curve.

Description:

This keyword is used in conjunction with AXIS DESCR definitions that use the
CURVE_AXIS attribute. It is used to gpecify the adjustable CURVE
CHARACTERISTIC that is used to normalize or scale the axis. See Appendix C for
more details.

Note: The same parameters for MaxAxisPoints apply as those for AXIS DESCR.
Example:

/begin CHARACTERISTIC FUEL_ADJ/* name*/

"Air fuel table" /* long identifier */
MAP /* type*/
0x7140 /* address*/
DEP_12E /* deposit */
1.0 /* maxdiff */
R_MULT /* conversion */
0.0 2.0 /* lower limit, upper limit */

/begin AX1S DESCR /* description of X-axis points */
CURVE_AXIS/* curve axis points */
SPEED /* reference to input quantity */
NO_COMPU_METHOD /* conversion */
13 /* maximum number of axis points */
012 /* lower limit, upper limit */
CURVE_AXIS REF SPD_NORM

/end AXIS DESCR

/begin AX1S DESCR /* description of Y-axis points */
CURVE_AXIS/* curve axis points */
LOAD /* reference to input quantity */
NO_COMPU_METHOD /* conversion */
17 /* maximum number of axis points */
016 /* lower limit, upper limit */
CURVE_AXIS REF MAF_NORM

/end AXIS DESCR

/end CHARACTERISTIC
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/begin RECORD LAYOUT DEP 12E
FNC_VALUES 1 FLOAT32 |EEE ROW_DIR DIRECT
/end RECORD_LAYOUT

/begin CHARACTERISTIC SPD_NORM /* name*/
"Speed normalizing function” /* long identifier */
CURVE /* type*/
0x8210 /* address */
SPD_DEP /* deposit */
100 /* maxdif */
R_NORM /* conversion */
06 /* lower limit, upper limit */
/begin AXIS_DESCR /* description of X-axis points*/
STD_AXIS/* standard axis*/
SPEED /* reference to input quantity */
R_SPEED /* conversion */
7 I* maximum number of axis points*/
010000 /* lower limit, upper limit */
/end AX1S_DESCR
/end CHARACTERISTIC

/begin RECORD _LAYOUT SPD_DEP
AXIS PTS X 1 FLOAT32 IEEE INDEX_INCR DIRECT
FNC_VALUES2 FLOAT32_IEEE ALTERNATE_WITH_X
DIRECT

/end RECORD_LAYOUT

/begin CHARACTERISTIC MAF_NORM /* name*/
"Load normalizing function" /* long identifier */
CURVE /* type*/
0x8428 /* address */
LOAD_DEP /* deposit */
100 /* maxdif */
R_NORM /* conversion */
016 /* lower limit, upper limit */
/begin AX1S _DESCR /* description of X-axis points*/
STD_AXIS/* standard axis*/
LOAD /* reference to input quantity */
R_LOAD /* conversion */
17 /* maximum number of axis points*/
0.0 100.0 /* lower limit, upper limit */
/end AXIS DESCR
/end CHARACTERISTIC
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6.3.38 CUSTOMER

Prototype:
CUSTOMER Customer
Parameters:

string Customer: customer name
Description:

This keyword allows a customer name to be specified.

Example:
CUSTOMER "LANZ - Landmaschinen"
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6.3.39 CUSTOMER_NO

Prototype:
CUSTOMER_NO Number
Parameters:

string Number: customer number
Description:

Customer number as string.

Example:
CUSTOMER_NO "191188"
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6.3.40 DATA_SIZE

Prototype:
DATA_SIZE Size
Parameters:

int Size: datasizein bits
Description:

Datasizein bits

Example:
DATA_SIZE 16
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6.3.41 DEF_CHARACTERISTIC

Prototype:
/begin DEF_CHARACTERISTIC { Identifier } *
/end DEF_CHARACTERISTIC
Parameters:
ident Identifier: Identifier of those adjustable objects that are defined in re-
spective function.
Description:

This keyword can be used to declare some adjustable objects to be defined in respec-
tive function (function orientation).

Note: DEF_ CHARACTERISTIC may only refer to objects of type AXIS PTS or
CHARACTERISTIC.

Example:

/begin DEF_CHARACTERISTIC INJECTION_CURVE DELAY_FACTOR
/end DEF_CHARACTERISTIC
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6.3.42 DEFAULT_VALUE

Prototype:
DEFAULT_VALUE display_string

Parameters:

string display_string

Description:

Optional String which can be applied with COMPU_TAB, COMPU_VTAB and
COMPU_VTAB_RANGE, used as OutVal for display when the ECU value is out of
any declared range. This string shall not be selectable for calibration (when writing to
the ECU).

Example:
DEFAULT_VALUE “overflow_state*
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6.3.43 DEPENDENT_CHARACTERISTIC

Prototype:

/begin DEPENDENT_CHARACTERISTIC Formula (Characteristic)*
/end DEPENDENT_CHARACTERISTIC

Parameters:
string Formula: Formula to be used for the calculation of the physical value
of the characteristic from the physical value of other char-
acteristics.

ident Characteristic: Identifier of those adjustable objects that are used for the
calculation of this characteristic.

Description:

This keyword allows dependent characteristics to be specified. For this, other char-
acteristics can be combined into one characteristic whose consistent value is auto-
matically derived by the application system. Upon adjusting one of the characteris-
tics, this characteristic is then also automatically adjusted according to the chosen
formula (see dso VIRTUAL_CHARACTERISTIC) Consider for example a rectan-
gular triangle with a hypothenuse of length| 1,
B 1

B - B_AREA

A

where the length of the other sides are the characteristics A and B. When adjusting A
the characteristic B has to be adjusted accordingly to B = sgrt (1- A*A). The relation
between the involved characteristics is described on the physical level. Also other
characteristic might depend on B, e.g. B_ AREA =B * B. A dependent characteristic
should not be adjustable by itself, but only through the adjustment of a characteristic
it depends on.

The following example makes clear how the calibration process takes place. Assume
for each of the characteristics A, B, and B_AREA a conversion formula of hex =
f(phys) = 100 * phys and assume that the value Ane is 60 (decimal). Then Agnys =
Anex / 100 = 0.6. According to the formula B = sgrt (1- A*A), Bgrys = 0.8 and Brex =
Bphys * 100 = 80 (decimal). According to B_AREA = B*B, we have B_AREA s =
0.64 and therefore B_ AREA e = 64 (decimal).

Used in CHARACTERISTIC.

Example:

Page 90 of 277 Version 1.51 Release 2002-02-05



ASAM MCD 2MC / ASAP2 Interface Specification

/begin DEPENDENT_CHARACTERISTIC
, Srt(1-X 1* X 1)
A

/end DEPENDENT_CHARACTERISTIC
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6.3.44 DEPOSIT

Prototype:
DEPOSIT Mode
Parameters:
enum Mode: Deposit of the axis points of a characteristic curve or map:
ABSOLUTE: absolute axis points
DIFFERENCE: difference axis points
Description:

The axis points of a characteristic can be deposited in two different ways in the
memory:

a) Theindividual axis point values are deposited as absol ute values.

b) The individual axis points are deposited as differences. Each axis point value is
determined on the basis of the adjacent axis point (predecessor) and the correspond-
ing difference. As reference point for the first axis point <maxvalue> is used:

1-byte-size: <maxvalue> = 2 (256)
2-byte-size: <maxvalue> = 2'° (65536)
4A-byte-size: <maxvalue> = 2%
Example:
DEPOSIT DIFFERENCE
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6.3.45 DISPLAY_IDENTIFIER

Prototype:
DISPLAY _IDENTIFIER display_name

Parameters:

ident display_name

Description:

This identifier can be used as a alternative name in the Measurement and Calibration
System. DISPLAY _IDENTIFIERSs can constitute an aternative set of names.

Note: The display _name does not have to be unique and is not referenced elsewhere.
But is recommended that the display identifier shall be unique in order to avoid con-
fusion in the user interface of the MCD system.

Example:

DISPLAY IDENTIFIER load_engine
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6.3.46 DIST OP_X/ Y/ Z

Prototype:

DIST OP X/ Y/ Z Position Datatype

Parameters:
int Position: Position of the distance operand in the deposit structure.
datatype Datatype: Data type of the distance operand.

Description:

Description of the distance operand in the deposit structure to compute the axis
points for fixed characteristic curves and fixed characteristic maps (see aso keyword
FIX_AXIS PAR _DIST). The axis points distribution for fixed characteristic curves
or fixed characteristic maps is derived from the two 'offset' and 'distance’ parameters
asfollows:

Xi = Offset + (i - 1)*Distance I ={ 1...numberofaxispts }

or

Yk = Offset + (k - 1)* Distance k ={ 1...numberofaxispts }

or

Zn = Offset + (m - 1)* Distance m = { 1...numberofaxispts}

Example:
DIST_OP_X 21 UWORD
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6.3.47 ECU
Prototype:
ECU ControlUnit
Parameters:

string ControlUnit: control unit identifier
Description:

String for identification of the control unit.

Example:

ECU "Steering control”
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6.3.48 ECU_ADDRESS

Prototype:
ECU_ADDRESS Address
Parameters:
long Address Address of the measurement in the memory of the control
unit.
Description:

ECU_ADDRESS is used to describe the address of a measurement. It should replace
the specific IF_DATA (IF_DATA ASAP1B_ADDRESS). It can beused in
MEASUREMENT only.

Example:

ECU_ADDRESS Ox12FE
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6.3.49 ECU_ADDRESS_EXTENSION

Prototype:
ECU_ADDRESS EXTENSION Extension
Parameters:
int Extension: Address extension of the ECU address
Description:

This keyword is used to specify additional address information. For instance it can be
used, to distinguish different address spaces of an ECU (multi-microcontroller de-
vices). ECU_ADDRESS EXTENSION is an optiona keyword of
MEASUREMENT, AXIS PTSand CHARACTERISTIC.

Example:

/begin MEASUREMENT N [* name */
"Engine speed” /* long identifier */
UWORD [* datatype */
R SPEED 3  /* conversion*/
2 [* resolution */
25 [* accuracy */
120.0 [* lower limit */
8400.0 [* upper limit */

ECU_ADDRESS 0x12345
ECU_ADDRESS EXTENSION 1

/end MEASUREMENT

/begin CHARACTERISTIC MAX_N [* name */
"max speed” [* long identifier */
VALUE [* type*/
0x7140 [* address*/
DAMOS Word /* deposit */
100.0 I* maxdiff */
R_SPEED [* conversion */

0.0 5000.0 [* lower limit, upper limit */
ECU_ADDRESS EXTENSION 1
/end CHARACTERISTIC
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6.3.50 ECU_CALIBRATION_OFFSET

Prototype:
ECU_CALIBRATION_OFFSET Offset
Parameters:
long Offset Offset that has to be added to each address of a characteris-
tic
Description:

ECU_CALIBRATION_OFFSET isused to describe a fixed address offset when

accessing characteristicsin the control unit due to

? near pointersin calibration objects. Some record layouts include near pointersin-
side a calibration objects from which the calibration system has to compute the ab-
solute values by adding the ECU_CALIBRATION_OFFSET (CDAMOYS)

? variant coding. Some ECU projects include multiple data sets for different engine
or vehicle projects served by one common ECU. By using the
ECU_CALIBRATION_OFFSET, aselection for project base address can be made

Used in MOD_PAR.

Example:
ECU_CALIBRATION_OFFSET 0x1000
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6.3.51 EPK
Prototype:
EPK |dentifier
Parameters:

string ldentifier: EPROM identifier
Description:

EPROM identifier string.

Example:
EPK "EPROM identifier test"
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6.3.52 ERROR_MASK

Prototype:
ERROR_MASK Mask

Parameters:

long Mask: mask to mask out selected bits

Description:

The ERROR_MASK keyword can be used to mask bits of a MEASUREMENT
which indicate that the value is in error. The Measurement and Calibration System
may apply this mask to display the error status of a measurement value. The error
mask is usually a single bit; separate measurements should be defined in situations
where each bit indicates a different type of error.

Example:
ERRROR_MASK 0x00000001
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6.3.53 EVENT_GROUP

Prototype:

/begin EVENT_GROUP RasterGrpName ShortName
{ RasterI D} *
/end EVENT_GROUP

Parameters:

string RasterGrpName:  Name of the Group of Event Channels (name for one sample
rate of an ECU supported data acquisition mechanism, i.e.

the ASAP1a-CCP)

string ShortName: Short Display Name of the Event Channel Name
Recommendation: The string length shall not exceed 9
characters

int Raster|D: Event Channel No., references to the data acquisition event

channels of the ECU which are amember of this group.

Description:

Each available ,service® can be described by one ECU_DAQ EVENT within
IF_ DATA(Module) and then can be referenced within the ASAP1b-QP BLOB
statement of the SOURCE keyword.

Note: This keyword is only used in the context of the IF_ DATA(MODULE) applied
for the ASAP1a-CCP.

Example:

/begin EVENT_GROUP "Group of Events' "G1" 2589
/lend EVENT_GROUP
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6.3.54 EXTENDED_LIMITS

Prototype:
EXTENDED _LIMITS LowerLimit UpperLimit
Parameters:
float LowerLimit: extended range of table values, lower limit
float UpperLimit: extended range of table values, upper limit
Note: The limit values are to be interpreted as physical val-
ues and not internal values.
Description:

This keyword can be used to specify an extended range of values. In the application
system, for example, when leaving the standard range of values (mandatory parame-
ters 'lower limit' and 'upper limit' in the CHARACTERISTIC data record) a warning
could be generated (extended limits enabled only for "power user")

Example:
EXTENDED_LIMITS 06000.0
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6.3.55 FIX_AXIS PAR

Prototype:
FIX_AXIS PAR Offset Shift Numberapo
Parameters:
int Offset: ‘offset’ parameter to calculate the axis points of fixed char-
acteristic curves or maps (see description).
int Shift: 'shift' parameter to calculate the axis points of fixed charac-
teristic curves or maps (see description).
int Numberapo: number of axis points
Description:

Typica of fixed characteristic curves and fixed characteristic maps s that, in contrast
with standard and group characteristics, the axis points are not deposited individually
in the program data of the ECU program but are derived from the two parameters
‘offset’ and 'shift'. In the current deposit methods both parameters are contained in the
description file. In future deposit methods both methods could well be part of the de-
posit structure of the adjustable objects.

The axis points of fixed characteristic curves or maps are calculated as follows:

X; = Offset + (i - 1)*25"™  j ={ 1...numberapo }
or
Y = Offset + (k - 1)*25"™  k ={ 1...numberapo }
or

Zm = Offset + (m - 1)*25"™  m ={ 1...numberapo }

Remark:
This keyword is equivalent to FIX_AXIS PAR_DIST but differsin parameter * Shift’
(see FIX_AXIS _PAR_DIST).

Example:
FIX_AXIS PAR 0328
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6.3.56 FIX_AXIS PAR DIST

Prototype:
FIX_AXIS PAR DIST Offset Distance Numberapo
Parameters:
int Offset: ‘offset’ parameter to calculate the axis points of fixed char-
acteristic curves or maps (see description).
int Distance: 'distance’ parameter to calculate the axis points of fixed
characteristic curves or maps (see description).
int Numberapo: number of axis points
Description:

Typical of fixed characteristic curves and fixed characteristic maps is that, in contrast
with standard and group characteristics, the axis points are not deposited individually
in the program data of the ECU program but are derived from the two parameters
‘offset’ and 'distance’. In the current deposit methods both parameters are contained in
the description file. In future deposit methods both methods could well be part of the
deposit structure of the adjustable objects.

The axis points of fixed characteristic curves or maps are calculated as follows:

Xi = Offset + (i - 1)*Distance I ={ 1...numberapo }
or
Y = Offset + (k - 1)*Distance k ={ 1...numberapo }
or

Zn = Offset + (m - 1)*Distance m = { 1...numberapo }

Note:
This keyword is equivalent to FIX_AXIS PAR but differs in parameter ‘Distance
(see FIX_AXIS _PAR).

Example:
FIX_AXIS PAR_DIST 01008
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6.3.57 FIX_AXIS PAR _LIST

Prototype:

/begin FIX_AXIS PAR_LIST
{ AxisPts Vaue}*
/end FIX_AXIS PAR_LIST

Parameters:

float AxisPts Value List of "ECU-Origina" Values as implied by the ECU algo-
rithm. The number of values must match with the MaxAx-
isPoints attribute of the AXIS DESCR referencing
FIX_AXIS PAR_LIST. The COMPU_METHOD assigned
to the AXIS DESCR shall be applied to achieve the actual
display values.
Note: The datatype shall beinteger in case of an assignment
to anon-float definition).

Description:

Allows the description of any value combination of a virtual axis (FIX_AXIS, axis
points not in the ECU memory). Other methods (FIX_AXIS PAR,
FIX_AXIS PAR_DIST) implicitely assume an interpolation algorithm in the ECU.
But axis descriptions are al'so used e.g. to span status tables.

The values are the input for the COMPU_METHOD assigned to the axis. Even a
verbal table could be applied as COMPU_METHOD (i.e for the axis description of
status tables on which no interpolation is applied).

Example:
/begin FIX_AXIS PAR_LIST 259 /end FIX_AXIS PAR_LIST
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6.3.58 FIX_NO_AXIS PTS X/ Y/ Z

Prototype:
FIX_NO_AXIS PTS X/_Y/_Z NumberOfAxisPoints

Parameters:

int NumberOfAxisPoints: Dimensioning of characteristic curves or characteristic
maps with afixed number of axis points

Description:

This keyword indicates that all characteristic curves or characteristic maps are allo-
cated a fixed number of X-axisand Y-axis points. InaRECORD _ LAYOUT datare-
cord, this keyword cannot be used simultaneously with the keyword
NO_AXIS PTS X (for FIX_NO _AXIS PTS X) or NO_AXIS PTSY (for
FIX_NO_AXIS PTS YY)

Example:
FIX_NO_AXIS PTS X 17
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6.3.59 FNC_VALUES

Prototype:
FNC VALUES Position Datatype IndexMode Addresstype
Parameters:
int Position: position of table values (function values) in the deposit
structure (description of sequence of elementsin the data re-
cord).
datatype DataType: datatype of the table values
enum IndexMode: for characteristic maps, this attribute is used to describe how

the 2-dimensional table values are mapped onto the 1-
dimensional address space:

COLUMN_DIR  deposited in columns

ROW _DIR deposited in rows

Both concepts 'columns and 'rows' relate to the XY coordi-
nate system (see also Appendix B: Record layouts).

For characteristic cuboids each XY plane is mapped as
above. The cuboid is stored as an array of maps with incre-
mental Z coordinates.

Additional indexMode (since version 1.2):
ALTERNATE WITH_X
maps. deposited in columns, the columns of table
values aternate with the respective X-
coordinates.
curves: table values and X-coordinate values are de-
posited aternating.
ALTERNATE WITH_Y
maps. deposited in rows, the rows of table values
aternate with the respective Y -coordinates

(maps only).
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ALTERNATE _CURVES

curves: curves which share a common axis are depos-
ited in columns; each row of memory con-
tains values for all the shared axis curves at a
given axis breakpoint. Required in order to
represent characteristics which correspond to
arrays of structures in ECU program code. In
the example code below, DT10, DT20, etc
are treated as separate curves which may have
different conversions or limits:-

typedef struct {
int DT10;
int DT20;
int DT30;
int DT40;
} VXP_TYPE;

const VXP_TYPE VX_PL

LAY _TIMES[5] = {
{ 10, ,

US_
4!
4!
5
4
8

A
e
(@3N
Krhropw
ODCDCDOOD%
v e o e

H

addrtype Addresstype:  addressing of the table values (see enum addrtype).

Description:

Description of the table values (function values) of an adjustable object. If the
ALTERNATE option is used, the position paramter of values and axis-points indi-
cates their order.

Example:
FNC_VALUES 7 SWORD COLUMN_DIR DIRECT
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6.3.60 FORMAT

Prototype:
FORMAT FormatString

Parameters:
string FormatString: display format in %f[length].[layout]; length indicates the
overall length; layout indicates the decimal places
Description:

This keyword alows a specia display format to be specified for some
MEASUREMENT, CHARACTERISTIC or AXIS_PTS object. If exists this display
format is used instead of display format specified in respective COMPU_METHOD

data record. The format string should never be empty as"".

Example:
FORMAT "%4.2"
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6.3.61 FORMULA

Prototype:
/begin FORMULA

/lend FORMULA

Parameters:

string f(x):

f(x)
[-> FORMULA_INV]

function to calculate the physical value from the hexadeci-
mal, control unit internal value. The interpretation proceeds
from left to right. Operator preferences, such as power be-
fore product/quotient before sum/difference, are taken into
account. Brackets are alowed. The following operation

symbols can be used:

Basic operations:

+ for sums

for differences
for products
for quotients
for powers

S~ % 1

Logical operators: interpretation from left to right

& logical AND
| logical OR
>> shift right

<< shift left
XOR exclusive OR
~ logical NOT

Trigonometric functions:
sin(x), cos(x), tan(x)

arcsin(x), arccos (x), arctan (x)
sinh(x), cosh(x), tanh(x)

Exponentia function:
exp(x)

L ogarithmic functions:
In(x)
log(x)

Square root, absolute amount:

sqrt(x)
abs(x)
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Note: Parameter names should be used as follows: |
X or X1 if only oneinput quantity is possible, |
X1, X2, ... in case of several input quantities (appliesonly |
to VIRTUAL_MEASUREMENT), it is suggested to not use |
X,Y,Z ... inthiscase. |

Optional parameters:

-> FORMULA_INV: function to calculate the hexadecimal, control unit interna
value from the physical value. This parameter is mandatory
in formulas used for the conversion of adjustable objects. It
isoptional only for measurement objects.

Note:

Certain functions in the application system can only be used
for those measurement objects for which this parameter is
specified (e.g. scalable DAC output, triggering).

Description:

This keyword allows any kind of formula to be specified for the conversion of meas-
urement values, axis points or table values of an adjustable object from their hexa-
decima (ECU internal) format into the physical format. The interpretation of the
formula must be supported by aformulainterpreter in the operating system.

Note: When converting from internal values to physical values, the use of “X” is customary. \
For reasons of backward compatibility, if only one input value is necessary, use either X or |
X1. |

Example:

Jbegin FORMULA "srt( 3 - 4% (Sin(X1)"2)"
/end FORMULA

Note: Do not use FORMULA to describe rational fractions |
if the conversion can be defined using the COEFFS key- |
word. |
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6.3.62 FORMULA_INV

Prototype:

FORMULA_INV 9(x)

Parameters:

string g(x): function for calculation of the hexadecimal, control unit in-

terna value from the physical value. The interpretation pro-
ceeds from left to right. Operator preferences, such as power
before product/quotient before sum/differenc, are taken into
account. Brackets are allowed. Permissible operation sym-
bols: see keyword FORMULA, page 110.

Description:

This keyword allows any kind of formula to be specified for the conversion of meas-
urement values, axis points or table values of an adjustable object from their physical
format into the hexadecimal (ECU internal) format. The interpretation of the formula
must be supported by aformulainterpreter in the operating system.

Note: FORMULA [NV is necessary if used for CHARACTERISTIC objects. Only
MEASUREMENT objects do not need an inverse formula.

Example:

Inversion function e.g. for keyword FORMULA (see page 110)

FORMULA_INV "arcsin( sgrt( (3- (X1)"2)/4) )"
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6.3.63 FRAME

Prototype:

/begin FRAME Name
Longldentifier
ScalingUnit
Rate
[-> FRAME_MEASUREMENT]
{->1F _DATA} *

/fend FRAME

Parameters:

ident Name: unigue identifier in the program, referencing is based on this

'name'
Note:

The name of the frame has to be unique within all frames of
the ASAP2 MODULE, i.e. there must not be another
FRAME object with the the same identifier in the
MODULE.

string Longldentifier:  comment, description

int ScalingUnit: This parameter defines the basic scaling unit. The following
parameter 'Rate’ relates on this scaling unit. The value of
ScalingUnit is coded as shown in ‘Table 4. Codes for scal-
ing units (CSE)’ (pagel44).

long Rate: The maximum refresh rate of the concerning measurement
source in the control unit. The unit is defined with parameter
‘ScalingUnit'.

Optional parameters:

-> FRAME_MEASUREMENT:
Use this keyword to define the frames measurementobjects.

-> |F_DATA: Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at cal of the command Ini-
tRead(). The parameters associated with this keyword are
described in the ASAP2 metalanguage (in short A2ML) by
the ECU supplier or the interface module supplier.

Description:

For the structuring of a car network involving a very large number of measuring
channels, function frames can be defined.
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These function frames shall be used in the application system to allow the selection
lists for the selection of measuring channels to be represented in a structured manner
on the basis of functional viewpoints (function orientation).

This will also be used to describe the packaging of measurment data into sources for
CAN framesin a network environment.

Example:

/begin FRAME ABS ADJUSTM
"function group ABS adjustment”
3

2 [*2msec. */
FRAME_MEASUREMENT LOOP_COUNTER TEMPORARY_1
/lend FRAME
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6.3.64 FRAME_MEASUREMENT

Prototype:
FRAME_MEASUREMENT  { Identifier } *

Parameters:
ident Identifier: Identifier of quantity of respective FRAME (reference to
measurement object).
Description:

This keyword can be used to define quantities of respective FRAME.

Example:
FRAME_MEASUREMENT WHEEL_REVOLUTIONS ENGINE_SPEED
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6.3.65 FUNCTION

Prototype:

/begin FUNCTION Name Longldentifier
{-> ANNOTATION} *
[-> DEF_CHARACTERISTIC]
[-> REF_CHARACTERISTIC]
[-> IN_MEASUREMENT]
[-> OUT_MEASUREMENT]
[->LOC_MEASUREMENT]
[-> SUB_FUNCTION]
[-> FUNCTION_VERSION]

/end FUNCTION

Parameters:
ident Name: unique Identifier in the program, referencing is based on this
'name’
Note:

The name of the function has to be unique within all func-
tions of the ASAP2 MODULE, i.e. there must not be an-
other FUNCTION object with the the same identifier in the
MODULE.

string Longldentifier:  comment, description

Optional parameters:
-> ANNOTATION:

-> DEF_CHARACTERISTIC:

-> REF_CHARACTERISTIC:

-> IN_MEASUREMENT:
-> OUT_MEASUREMENT:

-> LOC_MEASUREMENT:

-> SUB_FUNCTION:

Set of notes (represented as multi-line ASCII de-
scription texts) which are related. Can serve e.g. as
application note.

This keyword can be used to define those adjustable
objects which are defined in respective function.

If the function contains references to some adjust-
able objects, this keyword can be used to describe
this references.

Use this keyword to define the input measurement
objects of respective function (input variables).

Use this keyword to define the output measurement
objects of respective function (output variables).

Use this keyword to define the local measurement
objects of respective function (local variables: scope
islimited to this function).

This keyword can be used to describe the function
hierarchy. If the respective function is subdivided
into subfunctions, use this keyword to define the
subfunctions.
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-> FUNCTION_VERSION:  String to define the version of the function. An ap-
plication tool should be able to handle function ori-
ented characteristic data.

Description:

For the structuring of projects involving a very large number of adjustable objects and
measuring channels, functions can be defined. These functions shall be used in the
application system to allow the selection lists for the selection of adjustable objects
and measuring channels to be represented in a structured, hierachial manner follow-
ing the order of input on the basis of functional viewpoints (function orientation).

Note: Since ASAP2 version 1.20 the references between functions and measurement
objects resp. adjustable objects can be described either with keyword
CHARACTERISTIC, AXIS PTS and MEASUREMENT (see FUNCTION_LIST) or
with keyword FUNCTION.

Example:

/begin FUNCTION ID_ADJUSTM [* name*/
"function group idling adjustment”
/begin DEF_CHARACTERISTIC INJECTION_CURVE
/end DEF_ CHARACTERISTIC
/begin REF_CHARACTERISTIC FACTOR 1
/end REF_ CHARACTERISTIC
/begin IN_MEASUREMENT WHEEL REVOLUTIONS ENGINE_SPEED
/end IN. MEASUREMENT
/begin OUT_MEASUREMENT OK_FLAG SENSOR FLAG
/end OUT_MEASUREMENT
/begin LOC_MEASUREMENT LOOP_COUNTER TEMPORARY 1
/end LOC_MEASUREMENT
/begin SUB_FUNCTION ID_ADJUSTM_SUB
/end SUB_FUNCTION
/end FUNCTION
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6.3.66 FUNCTION_LIST

Prototype:

/begin FUNCTION_LIST (Name) *
/end FUNCTION_LIST

Parameters:
ident Name: list of references to higher-order functions (see
FUNCTION)
Description:

This keyword can be used to specify alist of 'functions to which the relevant adjust-
able object has been allocated (function orientation).

Note: Since ASAP2 version 1.20 the keyword FUNCTION comprises some addi-
tional features to describe functiona structure and dependencies. The keyword
FUNCTION_LIST isgoing to be canceled at ASAP2 version 2.00.

Example:

/begin FUNCTION_LIST ID_ADJUSTM FL_ADJUSTM SPEED_LIM
/fend FUNCTION_LIST
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6.3.67 FUNCTION_VERSION

Prototype:
FUNCTION_VERSION Versionldentifier

Parameters:

string Versionldentifier: short identifier for the version

Description:
String for identification of the version of a function with maximum MAX_STRING
(at present 255) characters.

Example:

FUNCTION_VERSION "BG5.0815"
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6.3.68 GROUP

Prototype:

/begin GROUP GroupName GroupL ongldentifier
{-> ANNOTATION} *
[-> ROOT]
[-> REF_CHARACTERISTIC]
[-> REF_MEASUREMENT]
[-> FUNCTION_LIST]
[-> SUB_GROUP]

/end GROUP

Parameters:

ident GroupName: unique identifier of the group

Note:

The name of the group has to be unique within al groups of
the ASAP2 MODULE, i.e. there must not be another
GROUP object with the the same identifier in the
MODULE.

string GroupLongldentifier: Comment, description of the group within a grouping
mechanism.

Optional parameters:

-> ANNOTATION: Set of notes (represented as multi-line ASCII de-
scription texts) which are related. Can serve e.g. as
application note.

-> ROOT This keyword indicates that the group constitutes an
independent grouping mechanism (root level) which
the MCD system may use as a root point for the hier-
archical presentation of groups. All groups refer-
enced via SUB_GROUP (including nested refer-
ences) constitute a set of groups belonging to the
grouping mechanism.

Examples for such grouping mechanisms
Group Name = {Software Components, Calibra-
tion_Components, Editor_Selection_Lists}

-> REF_CHARACTERISTIC: If the group contains references to some adjustable
objects, this keyword can be used to describe these
references.

-> REF_ MEASUREMENT: If the group contains references to some measure-
ment objects, this keyword can be used to describe

these references.

-> FUNCTION_LIST: This keyword can be used to specify a list of refer-
ences to functions.

-> SUB_GROUP: This keyword can be used to describe the group hier-

archy. If the respective group is subdivided into
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sub-groups, use this keyword to define the sub-
groups. In particular, SUB_GROUP references the
groups belonging to a grouping mechanism indicated
with the optional keyword ROOT (see above).

Description:

These GROUPs shall be used in the application system to provide selection lists
(groups) of adjustable objects and measuring channels.

For the structuring of projectsinvolving avery large number of adjustable objects and
measuring channels, an unlimited number of grouping mechanisms, each consti-
tuted from a root group containing subgroups (including nested references), can
be defined. Such root groups are used in the MCD system for initial display of the
available groups, as the root of a tree containing the referenced subgroups. Use cases
are e.g. software components which define the C file assignment, calibra
tion_components which describe the calibration engineer's viewpoint, edi-
tor_selection_lists which can define the presentation of calibration objects and their
related measurement quantities.

Example:

/begin GROUP SOFTWARE_COMPONENTS
"assignment of the definitionsto C files'
ROOT

/begin SUB_GROUP INJE C6TD
/end SUB_GROUP

/end GROUP

/begin GROUP INJE “ Subsystem Injection”
/begin SUB_GROUP injecl injec2
/end SUB_GROUP

/end GROUP

/begin GROUP Injecl “Module filename Injecl”
/begin REF_CHARACTERISTIC INJECTION_CURVE
/end REF_CHARACTERISTIC
/begin REF_ MEASUREMENT LOOP_COUNTER TEMPORARY_1
/end REF_ MEASUREMENT

/end GROUP

/begin GROUP Injec2 “Module filename Injec2”
/begin REF_CHARACTERISTIC INJECTION_ADJUST
/end REF_CHARACTERISTIC
/begin REF_ MEASUREMENT GAS INPUT WHEEL_SPEED
/end REF_ MEASUREMENT

/end GROUP
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/begin GROUP C6TD “Shift Point Control”
/begin SUB_GROUP c6tdvder cotdertf
/end SUB_GROUP

/end GROUP

/begin GROUP c6tdvder “Module filename c6tdvder”
/begin REF_CHARACTERISTIC SHIFT23 CURVE
/end REF_ CHARACTERISTIC
/begin REF_ MEASUREMENT LOOP_COUN2 NO_GEAR
/end REF_ MEASUREMENT

/end GROUP

/begin GROUP c6tderft “Module filename c6tderft”
/begin REF_CHARACTERISTIC LUP23 CURVE
/end REF_ CHARACTERISTIC
/begin REF_ MEASUREMENT TRANSMISSION_SP ENGINE_SPEED
/end REF_ MEASUREMENT
/end GROUP

/begin GROUP CALIBRATION_COMPONENTS
"assignment of the definitions to calibration components®
ROOT
/begin SUB_GROUP
Winter Test
Summer_Test
/end SUB_GROUP
/end GROUP

/begin GROUP CALIBRATION_COMPONENTS L4
“L4-PCM 2002 cas’
ROOT
/begin SUB_GROUP  LUFT CLOSED_LOOP
/end SUB_GROUP
/end GROUP

/begin GROUP LUFT
“Calsin LUFT Subsystem”
/begin REF_CHARACTERISTIC
KfLUFT_n_EngSpdThrsh
KtLUFT_ScaledVE
KaLUFT_AirPerCyl Coeff
/end REF_CHARACTERISTIC
/end GROUP

Page 122 of 277 Version 1.51 Release

2002-02-05



ASAM MCD 2MC / ASAP2 Interface Specification

/begin GROUP CLOSED_LOOP
“Casin FCLS, FCLP & FCLL Subsystem”
/begin REF_CHARACTERISTIC
KaFCLP_U_O2LeanThrsh
KfFCLP_t O2AgainstMax
/end REF_ CHARACTERISTIC

/end GROUP
/begin GROUP Winter_Test “Flash thisin winter time”
/begin REF_CHARACTERISTIC GASOLINE_CURVE
/end REF_ CHARACTERISTIC
/end GROUP
/begin GROUP Summer_Test “Flash that in summer time”
/begin REF_CHARACTERISTIC SUPER_CURVE
/end REF_ CHARACTERISTIC
/end GROUP
/begin GROUP SOFTWARE_COMPONENTS
“ L4-PCM 2002 C modules’
ROOT
/begin SUB_GROUP
luftkmgr.c
fclpkout.c
viosmeng.c
/end SUB_GROUP
/end GROUP
/begin GROUP [uftkmgr.c

“Objects in luftkmgr.c”
/begin REF_CHARACTERISTIC
KtLUFT_ScaledVE
/end REF_CHARACTERISTIC
/end GROUP

/begin GROUP fclpkout.c

“Objectsin fclpkout.c”

/begin REF_CHARACTERISTIC
KaFCLP_U_O2LeanThrsh
KfFCLP_t O2AgainstMax

/end REF_CHARACTERISTIC

/end GROUP
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/begin GROUP viosmeng.c

“Objectsin viosmeng.c”

/begin REF_CHARACTERISTIC
VIVIOS n_EngSpdLORES
VIVIOS p AmbientAirPres

/end REF_CHARACTERISTIC

/end GROUP
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6.3.69 GUARD_RAILS

Prototype:
GUARD_RAILS

Description:

This keyword is used to indicate that an adjustable CURVE, MAP or AXIS PTS uses
guard rails. The Measurement and Calibration System does not allow the user to edit
the outermost values or axis points of the adjustable object, but calculates them as
follows:-
AXIS PTS | CURVE MAP
(Xo) = AXIS_PTS.LowerLimit (Xo) = (X1) (Xi, Yo) = (Xj, Y1)
(Xm) = AXIS_PTS.UpperLimit (Xm) = (Xm-1) (Xi, Yn) = (Xj, Y1)
(Xo, Yj) = (X1, Yj)
(Xm, Yj) = (Xm-l, Yj)

0 <i<m, m=Number of X-axis points
0<j <n,n=Number of Y-axis points
Example:

/begin CHARACTERISTIC F_INJ CORR [* name*/
"Injector correction factor” /* long identifier */

CURVE [* type*/
0x7140 [* address*/
REC12 * deposit */
10.0 I* maxdiff */
C INJF [* conversion */
0.0199.0 [* lower limit, upper limit */
GUARD_RAILS /* usesguardrails*/

/begin AX1S DESCR [* description of X-axis points */
STD_AXIS [* standard axis points */
N [* reference to input quantity */
C TEMP [* conversion */
10 /* maximum number of axis points */
-40.0 150.0 [* lower limit, upper limit */

/lend AXIS_DESCR
/lend CHARACTERISTIC
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6.3.70 HEADER

Prototype:
/begin HEADER Comment
[-> VERSION]
[-> PROJECT_NO]
/lend HEADER
Parameters:
string Comment: comment, description

Optional parameters:
-> VERSION: version number
-> PROJECT_NO: project number
Description:

Header information on a project. A project can comprise several ASAP devices.

Example:

/begin HEADER "see also specificatio XY Z of 01.02.1994"
VERSION "BG5.0815"
PROJECT_NO M471171

/end HEADER
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6.3.71 IDENTIFICATION

Prototype:
IDENTIFICATION Position Datatype
Parameters:
int Position: position of the 'identifier' in the deposit structure.
datatype Datatype: word length of the 'identifier"
Description:
Description of an 'identifier' in an adjustable object (see BOSCH: C-DAMOS de-
posit).
Example:
IDENTIFICATION 1 UWORD
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6.3.72 IF_DATA (AXIS_PTS, CHARACTERISTIC, MEMORY_LAYOUT)

Prototype:
/begin IF_DATA Name
[-> DP_BLOB Dp_Datad]
[-> PA_BLOB Pa _Data)
lend IF_DATA
Parameters:
ident Name: identifier of ASAP device. This string must be defined in

the A2ML-file and should match to ASAP1b. See chapter
8.2 (Designing A2ML-file) for details.

Optional parameters:

-> DP_BLOB: Interface-specific description data (BLOB: binary large ob-
ject) used at ASAPLDb device at call of the command InitAc-
cess(). The parameters associated with this keyword are de-
scribed in the ASAP2 metalanguage (in short A2ML) by the
ECU supplier or the interface module supplier.

-> PA_BLOB: Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at call of the command Ac-
cess(). The parameters associated with this keyword are de-
scribed in the ASAP2 metalanguage (in short A2ML) by the
ECU supplier or the interface module supplier.

Description:

Definition of interface-specific description data (topic keyword AXIS PTS,
CHARACTERISTIC and MEMORY _LAYOUT).

Example:
/begin IF_DATA
ASAP1B_CCP /* Name of ASAP device*/
DP_BLOB [* interface-specific parameters described in A2ML */
0x12129977 OXFF
PA BLOB [* interface-specific parameters described in A2ML */
"Pumpenkennfeld” 1 2 17
lend IF_DATA
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6.3.73 IF_DATA (MEASUREMENT)

Prototype:
/begin IF_DATA

/end IF_DATA

Parameters:

ident Name:

Optional parameters:

->KP_BLOB:

->DP_BLOB:

-> PA_BLOB:

Name

[-> KP_BLOB KP_Datd]
[-> DP_BLOB Dp _Datal
[-> PA_BLOB Pa Datq]

identifier of ASAP device. This string must be defined in
the A2ML-file. See chapter 8.2 (Designing A2ML-file) for
details.

Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at call of the command Ini-
tRead(). The parameters associated with this keyword are
described in the ASAP2 metalanguage (in short A2ML) by
the ECU supplier or the interface module supplier.
Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1Db device at call of the command InitAc-
cess(). The parameters associated with this keyword are de-
scribed in the ASAP2 metalanguage (in short A2ML) by the
ECU supplier or the interface module supplier.

Note: This keyword isrequired only if MCD wants to 'write'
to the corresponding measurement object (see keyword
READ_WRITE of topic MEASUREMENT).
Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at call of the command Ac-
cess(). The parameters associated with this keyword are de-
scribed in the ASAP2 metalanguage (in short A2ML) by the
ECU supplier or the interface module supplier.

Note: This keyword isrequired only if MCD wants to 'write'
to the corresponding measurement object (see keyword
READ_WRITE of topic MEASUREMENT).
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Description:

Definition of interface-specific description data (topic keyword MEASUREMENT).

Example:

/begin IF_DATA
ASAP1B_CCP /* Name of ASAP device*/
KP_BLOB 0x12FE 17 3 [* interface-specific parameters described in A2ML */
DP_BLOB 0x121277 OxFF  /* interface-specific parameters described in A2ML */

PA BLOB [* interface-specific parameters described in A2ML */
"Pumpenkennfeld” 1 2 17
lend IF_DATA

Minimal Requirements for Data Acquisition:

The interface-specific parameters of measurement objects can be described using
keyword IF_DATA.

On the one hand this keyword is optiondl, i.e. the description file is ASAP2-conform
even if this keyword is missing. On the other hand in real application access to any
measurement object isonly possible if asuitable IF_ DATA record is available.
Recommendation: If the description file doesn’t include any interface-specific pa
rameters corresponding to real application system, description file should either con-
tain a record to describe an emulator address (IF_ DATA ASAP1B_ADDRESS) or
description parameters to acquire the measurement data from CAN-bus (IF_DATA
ASAP1B_CAN). Usage of one or both of this IF_DATA-records depends on real
case.
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6.3.74 IF_DATA ASAP1B_ADDRESS (MEASUREMENT)

Prototype:
/begin IF_DATA ASAP1B_ADDRESS KP_BLOB Address
lend IF_DATA
Parameters:
ASAP1B_ADDRESS:. Identifier of ASAP device.
KP_BLOB: This keyword marks the interface-specific parameters used
at ASAP1b device at call of the command InitRead().
long Address: Address of measurement object (e.g. emulator RAM ad-
dress)
Description:

Definition of interface-specific description data (topic keyword MEASUREMENT).
Thisrecord isrecommended if thereisn’t any other record available, corresponding to
areal application system.

Example:

/oegin IF_DATA ASAPIB ADDRESS KP BLOB OX12FE
/end IF_DATA
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6.3.75 IF_DATA ASAP1B_CAN (MEASUREMENT)

Prototype:
/begin IF_DATA ASAP1B_CAN
/begin KP_BLOB MessageName |dentifier MessageSize
MessageSource Startbit DataSize
[-> MULTIPLEX]
/lend KP_BLOB
lend IF_DATA
Parameters:
ASAP1B_CAN: Identifier of ASAP device.
KP_BLOB: This keyword marks the interface-specific parameters used

at ASAP1b device at call of the command InitRead().
ident MessageName:  Description of CAN-message.

long ldentifier: CAN-ldentifier of that message, the expected measurement
object isincluded in.

int MessageSize: Size of CAN-message (message data only).

string MessageSource:  Description of message sender.

int Startbit: The expected measurement data are included in message
data at offset ‘ Startbit’ (in bits, index of first bit of message
datais0).

int DataSize: Size of measurement data included in message data.

Optional parameters:

-> MULTIPLEX: In case of multiplexed message data this keyword can be
used to define the ‘mode-signal’ (see MULTIPLEX).

Description:

Definition of interface-specific description data (topic keyword MEASUREMENT).
Thisrecord is recommended if there isn’t any other record available corresponding to
areal application system.

Example:

/begin IF_DATA ASAP1B_CAN
/begin KP_BLOB ,MOTOINFO" 0x123 8 ,MOTOR-SG" 5 8
Jend KP_BLOB

/end IF_DATA
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6.3.76 IF_DATA (FRAME)

Prototype:

/begin IF_DATA Name
[-> QP_BLOB QP_Datq]

/end IF_DATA

Parameters:

ident Name: identifier of ASAP device. This string must be defined in
the A2ML-file. See chapter 8.2 (Designing A2ML-file) for
details.

Optional parameters:

-> QP_BLOB: Interface-specific description data (BLOB: binary large object)

used at ASAP1b device at call of the command InitRead(). The
parameters associated with this keyword are described in the
ASAP2 metalanguage (in short A2ML) by the ECU supplier or
the interface module supplier.

Description:

Definition of interface-specific description data (topic keyword FRAME).
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6.3.77 IF_DATA (MEMORY_SEGMENT)

Prototype:
/begin IF_DATA

/end IF_DATA

Parameters:

ident Name:

Optional parameters:

Name
{-> ADDRESS MAPPING} *

identifier of ASAP device. This string must be defined in
the A2ML-file. See chapter 8.2 (Designing A2ML-file) for
details.

-> ADDRESS MAPPING: This keyword can be used to remap the address space of

Description:

the ECU to an access address.

Remapping of the address space.

Example:

/begin MEMORY _SEGMENT ext_Ram “external RAM*
DATA RAM EXTERN 0x30000 0x1000 -1 -1 -1 -1 -1
/begin IF_DATA ASAP1B_KWP2000

/* ADDRESS MAPPING orig_addr mapping_addr length */
ADDRESS MAPPING 0x4000 0x6000 0x0200
/end IF_DATA

/end MEMORY _SEGMENT
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6.3.78 IF_DATA (MODULE)

Prototype:
/begin IF_DATA Name
{->SOURCE } *
{->RASTER} *
{-> EVENT_GROUP} *
[-> SEED_KEY]
[-> CHECKSUM]
[->TP_BLOB TP_Datq]
/end IF_DATA
Parameters:
ident Name: Identifier of ASAP device. This string must be defined in
the A2ML-file. See chapter 8.2 (Designing A2ML-file) for
details.
Optional parameters:
-> SOURCE: This keyword can be used to describe different 'sources of

measurement, e.g. different acquisition modes (e.g. time
synchronous 10 msec, time synchronous 50 msec etc.)

-> RASTER: This keyword can be used to declare an event channel which
is part of the SOURCE of data acquisition.

Only used in context of the ASAP 1a-CCP.

-> EVENT_GROUP:  This keyword can be used to declare a group of event chan-
nels (group of ECU_DAQ EVENT)

Only used in context of the ASAP 1a-CCP.

-> SEED _KEY: Description of the authentification process. References to
dynamic link libraries with a standard API, which contain
the authentification algorithms.

-> CHECK SUM: Description of the ECU checksum agoritm. References to
dynamic link libraries with a standard API, which contain
the checksum algorithm.

-> TP_BLOB: Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at cal of the command Ini-
tRead(), InitAccess() and Command(). The parameters asso-
ciated with this keyword are described in the ASAP2 meta
language (in short A2ML) by the ECU supplier or the inter-
face module supplier.

Description:

Definition of interface-specific description data (topic keyword MODULE).

Example:
/begin IF_DATA
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ASAP1B_CCP [* Name of ASAP device */
/begin SOURCE TimelOms 4 1 /* Source parameter */
/end SOURCE
/begin SOURCE Time50ms 4 5 /* Source parameter */
/end SOURCE
TP_BLOB OXFF OxFA OxOA  /* interface-specific parameters */
lend IF_DATA
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6.3.79 IN_MEASUREMENT

Prototype:

/begin IN. MEASUREMENT  { Identifier } *
/end IN_MEASUREMENT

Parameters:
ident Identifier: Identifier of input quantity of respective function (reference
to measurement object).
Description:

This keyword can be used to define input quantities of respective function.
Note: IN. MEASUREMENT may only refer to objects of type MEASUREMENT.

Example:

/begin IN_MEASUREMENT WHEEL_REVOLUTIONS ENGINE_SPEED
/end IN_MEASUREMENT
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6.3.80 LEFT_SHIFT

Prototype:
LEFT_SHIFT Bitcount
Parameters:
long bitcount: Shift , bitcount® bitsto the left
Description:

The LEFT_SHIFT keyword is only used within the BIT_OPERATION keyword. See
description of BIT_OPERATION.
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6.3.81 LOC_MEASUREMENT

Prototype:

/begin LOC_MEASUREMENT { Identifier } *
/end LOC_MEASUREMENT

Parameters:
ident Identifier: Identifier of local quantity of respective function (reference
to measurement object).
Description:

This keyword can be used to define local quantities of respective function.
Note: LOC_MEASUREMENT may only refer to objects of type MEASUREMENT.

Example:

/begin LOC_MEASUREMENT LOOP_COUNTER TEMPORARY_1
/end LOC_MEASUREMENT
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6.3.82 MAP_LIST

Prototype:

/begin MAP_LIST { Name} *
/lend MAP_LIST
Parameters:

ident Name: identifier of aMAP (see CHARACTERISTIC)

Description:

This keyword can be used to specify the list of MAPs which comprise a CUBOID.
This keyword is required because CUBOID data will not be at contiguous memory
locationsif a CUBOID is composed of several MAPs.
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6.3.83 MATRIX_DIM

Prototype:

MATRIX_DIM XDim yDim zDim

Parameters:
int xDim: number of valuesin dimension of x
int yDim: number of valuesin dimension of y
int zDim: number of valuesin dimension of z

Description:

This keyword is used to describe the dimensions of a multidimensioned array of values
(MEASUREMENT or CHARACTERISTIC).

xDim * yDim *zDim = number of values.

If NUMBER or ARRAY_SIZE ae used in the CHARACTERISTIC or
MEASUREMENT record the result must be the same as the value given at this option.

Example:

MATRIX_DIM 243
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6.3.84 MAX_GRAD

Prototype:
MAX_GRAD MaxGradient
Parameters:
float MaxGradient: maximum permissible gradient
Description:

This keyword is used to specify a maximum permissible gradient for an adjustable
object in relation to an axis:

MaxGrad_x = maximum( absolut((W; x - Wi_1)/(X; - Xi-1)) )
MaxGrad_y = maximum(absolut((W; x - Wi x-0)/(Yi - Yk1)) )

Example:
MAX_GRAD 200.0
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6.3.85 MAX_REFRESH

Prototype:
MAX_REFRESH ScalingUnit Rate
Parameters:
int ScalingUnit: this parameter defines the basic scaling unit. The following
parameter 'Rate' relates on this scaling unit. The value of
ScalingUnit is coded as shown below in ‘Table 4. Codes for
scaling units (CSE)’.
long Rate: the maximum refresh rate of the concerning measurement
object in the control unit. The unit is defined with parameter
‘ScalingUnit'.
Description:
This optional keyword can be used to specify the maximum refresh rate in the control
unit.
Example:
MAX_REFRESH 3 15 /* ScalingUnit = 1 msec --> refresh rate = 15 msec */
MAX_REFRESH 998 2 /* ScalingUnit = 998 --> Every second frame */

2002-02-05 Version 1.51 Release Page 143 of 277



ASAM MCD 2MC / ASAP2 Interface Specification

Code | Unit Referred to | Comment

0 1 ?sec Time

1 10 ?sec Time

2 100 ?sec Time

3 1 msec Time

4 10 msec Time

5 100 msec Time

6 1 sec Time

7 10 sec Time

8 1 min Time

9 1 hour Time

10 1 day Time

100 |Angular degrees Angle

101 |Revolutions 360 degrees |Angle

102 |Cycle 720 degrees Angle e.g. in case of IC engines

103 | Cylinder segment Combustion | e.g. in case of IC engines

998 |When frame available Event Source defined in keyword Frame

999 |Alwaysif thereisnew Calculation of anew upper range limit after
value receiving anew partial value, e.g. when cal-

culating a complex trigger condition
1000 |Non deterministic Without fixed scaling

Table 4. Codes for scaling units (CSE)
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6.3.86 MEASUREMENT

Prototype:
/begin MEASUREMENT

/end MEASUREMENT

Parameters:

ident Name:

string Longldentifier:

datatype Datatype:
ident Conversion:

int Resolution:
float Accuracy:
float LowerLimit:
float UpperLimit:

Name Longldentifier Datatype Conversion Resolution
Accuracy LowerLimit UpperLimit
[-> DISPLAY _IDENTIFIER]

[-> READ_WRITE]

[-> FORMAT]

[-> ARRAY _SIZE]

[->BIT_MASK]

[-> BIT_OPERATION]
[->BYTE_ORDER]

[-> MAX_REFRESH]

[-> VIRTUAL]
[->FUNCTION_LIST]

[-> ECU_ADDRESS]

[-> ERROR_MASK]

[-> REF_MEMORY_SEGMENT]
{-> ANNOTATION} *

{->IF DATA} *

[-> MATRIX_DIM]

[-> ECU_ADDRESS EXTENSION]

unigue identifier in the ECU program

Note: The name of the measuement object has to be unique
within all measurement objects and adjustable objects of the
ASAP2 MODULE, i.e. there must not be another
AXIS PTS, CHARACTERISTIC or MEASUREMENT
object with the the same identifier in the MODULE.
comment, description

datatype of the measurement

Reference to the relevant record of the description of the
conversion method (see COMPU_METHOD). If thereis no
conversion method, asin the case of CURVE_AXIS, the pa
rameter ‘Conversion’ should be set to
“NO_COMPU_METHOD” (application systems must be
able to handle this case).

smallest possible change in bits

possible variation from exact value in %

plausible range of table values, lower limit

plausible range of table values, upper limit

Note: The limit values are to be interpreted as physical val-
ues and not internal values.
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Optional parameters

-> DISPLAY _IDENTIFIER: Can be used as a display name (aternative to the ‘ name’

-> READ_WRITE:
-> FORMAT:

> ARRAY_SIZE:
->BIT_MASK:

-> BIT_OPERATION:
->BYTE_ORDER:
->MAX_REFRESH:
->VIRTUAL:

-> ERROR_MASK:

-> FUNCTION_LIST:

> |F_DATA:

-> ECU_ADDRESS:

attribute).

Keyword to mark this measurement object as 'writeabl€e'.
With deviation from the display format specified with key-
word COMPU_TAB referenced by parameter <Conversion>
a specia display format can be specified to be used to dis-
play the measurement values.

This keyword marks a measurement object as an array of
measurement values.

With deviation from the standard value OxFFFFFFFF this
parameter can be used to mask out bits.

The BIT_OPERATION keyword can be used to perform
operation on the masked out value.

With deviation from the standard value this parameter can
be used to specify the byte order (Intel format, Motorola
format)

Maximum refresh rate of this measurement in the control
unit

For description of avirtual measurement (see VIRTUAL)
With deviation from the standard value 0x00000000 this pa-
rameter can be used to mask bits of a MEASUREMENT
which indicate that the valueisin error.

This keyword can be used to specify alist of ‘functions' to
which this measurement object has been allocated.

Remark: Since ASAP2 verson 120 the keyword
FUNCTION comprises some additional features to describe
functional structure and dependencies. The keyword
FUNCTION_LIST is going to be canceled at ASAP2 ver-
sion 2.00.

Date record to describe the interface specific description
data. The parameters associated with this keyword are de-
scribed in A2ML by the control unit supplier or the interface
module supplier.

Addess of the measurement in the memory of the control
unit.

-> REF_ MEMORY_SEGMENT: Reference to the memory segment

-> ANNOTATION:

-> MATRIX_DIM

which is needed if the address is not unique (this occurs in
the case of lapping address ranges (overlapping memory
segments).

Set of notes (represented as multi-line ASCII description
texts) which arerelated. Can serve e.g. as application note.
Shows the size and dimension of a multidimensional meas-
urement. If the MATRIX_DIM keyword is used, then the
option ARRAY_SIZE is not needed. However, if the key-
words ARRAY_SIZE and MATRIX_DIM are both used,
the resulting value in ARRAY _SIZE must be the same as
xDim * yDim *zDim for MATRIX_DIM. If the keyword is
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missing the array has only one dimension with the size given
at ARRAY_SIZE.

-> ECU_ADDRESS EXTENSION: This keyword is an additional address informa- |
tion. For instance it can be used, to distinguish different ad- |
dress spaces of an ECU (multi-microcontroller devices). |

Description:

The MEASUREMENT keyword is used to describe the parameters for the processing
of a measurement object.

Example:

/begin MEASUREMENT N [* name*/
"Engine speed” /* long identifier */
UWORD [* datatype */
R SPEED 3  /* conversion */
2 [* resolution */
25 [* accuracy */
120.0 /* lower limit */
8400.0 [* upper limit */

BIT_ MASK OXOFFF

/begin BIT_OPERATION
RIGHT_SHIFT 4 /*4 positions*/
SIGN_EXTEND

/end BIT_OPERATION

BYTE ORDER MSB_ FIRST

REF MEMORY _SEGMENT Data2

/begin FUNCTION_LIST ID_ADJUSTM FL_ADJUSTM

/end FUNCTION_LIST

/begin IF_DATA ISO SND 0x10 0x00 0x05 0x08 RCV 4 long

lend IF_DATA
/lend MEASUREMENT
/begin MEASUREMENT VdiagStatus [* name*/
"VdiagStatus®  /* long identifier */
SWORD [* datatype */
CM_DiagSTatus /* conversion */
16 * resolution */
1 [* accuracy */
-32768 * lower limit */
32767 [* upper limit */
ECU_ADDRESS OxO003FDFEO
/lend MEASUREMENT

2002-02-05 Version 1.51 Release Page 147 of 277



ASAM MCD 2MC / ASAP2 Interface Specification

/begin MEASUREMENT V{SpinLoss [* name*/
"ViSpinLoss' /* long identifier */
UWORD [* datatype */
CM_RPM [* conversion */
16 I* resolution */
1 [* accuracy */
-4096 * lower limit */
4095.875 [* upper limit */
ECU_ADDRESS O0x003FE380
/end MEASUREMENT
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6.3.87 MEMORY_LAYOUT

Prototype:
/begin MEMORY _LAYOUT  PrgType Address Size Offset
{ ->IF_DATA}*
/lend MEMORY _LAYOUT
Parameters:
enum PrgType: Description of the program segments divided into:
PRG_CODE = program code
PRG _DATA = program data
PRG_RESERVED = other
long Address: Initial address of the program segment to be described.
long Size: Length of the program segment to be described.
long [5] Offset: BOSCH feature: In special ECU programs, so-caled 'mir-

rored segments may occur (see Figure 8). A mirrored seg-
ment is a copy of another program segment. During adjust-
ment the data changes are introduced in the relevant mem-
ory segment aswell asin al mirrored segments.

Optional parameters

-> |F_DATA: Date record to describe the interface specific description
data used at ASAPlb device. The parameters associated
with this keyword are described in the ASAP2 metalanguage
(in short A2ML) by the control unit supplier or the interface
module supplier.

Description:

This data record is used to describe an ECU program. The description indicates how
the emulation memory is divided into the individual segments.

Example:
See also Figure 8.

/begin MEMORY _LAYOUT PRG_RESERVED

0x0000  0x0400 -1 -1 -1 -1 -1
/end MEMORY_LAYOUT
/begin MEMORY _LAYOUT PRG_CODE

0x0400  0x3CO00 -1 -1 -1 -1 -1
/end MEMORY_LAYOUT
/begin MEMORY _LAYOUT PRG_DATA

0x4000  0x0200 0x10000 0x20000 -1 -1 -1
/end MEMORY_LAYOUT
/begin MEMORY _LAYOUT PRG_DATA

0x4200  OxOEOO -1 -1 -1 -1 -1
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/end MEMORY_LAYOUT

/begin MEMORY_LAYOUT PRG_DATA
0x14200 OxOEOO -1 -1 -1 -1 1
/lend MEMORY _LAYOUT
/begin MEMORY_LAYOUT PRG_DATA
0x24200 OxOEOO -1 -1 -1 -1 1
/lend MEMORY _LAYOUT
0_h
Program |: 400 h Reserved
code -
— 4000_h
g;?{gram 4200 h j
— 5000_h
— 140000 [ = .
Program Mirrored
data 14200_h segment
L 15000_h B
[ 24000—{# T Mirrored
j segment
Program 24200_h
data
- 24FFF_h
Figure 8: Memory layout (mirrored segments)
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6.3.88 MEMORY_SEGMENT

Prototype:

/begin MEMORY _SEGMENT Name Longldentifier PrgType MemoryType
Attribute Address Size Offset

{ ->IF_DATA}*
/end MEMORY _SEGMENT
Parameters:
ident Name: identifier, reference to IF_DATA Blob is based on this
"name’

string Longldentifier:  comment, description

enum PrgType: PrgTypes.

CODE = program code

DATA = program data alowed for online
calbration

OFFLINE_DATA = program data alowed only for offline
calibration

VARIABLES = program variables

SERAM = program data for serial emulation

RESERVED = reserved segments

CALIBRATION_VARIABLES
= Values which are avalable in the
ECU but do not exist in the Hex-file.
There is no upload required to get ac-
cess to the ECU data. The ECU will
never be touched by the instrumentation
tool except by upload.

EXCLUDE_FROM_FLASH
= values existing in the ECU but not
droped down in the binary file. There
should no upload be needed to get ac-
cess to the ECU data. The ECU will
never be touched by the instrumentation
tool except by upload.

enum MemoryType: Description of the type of memory used

RAM = segment of RAM
EEPROM = segment of EEPROM
EPROM = segment of EPROM
ROM = segment of ROM
REGISTER = segment of CPU registers
FLASH = segment of FLASH

enum Attribute: attributes:
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INTERN = internal segment
EXTERN = external segment
long Address: Initial address
long Size: Length of the segment
long[5] Offset: Offset address of mirrored segments
Optional Parameters:
-> |F_DATA: Date record to describe the interface specific description

data used at ASAP1b device. The parameters associated
with this keyword are described in the ASAP2 metalanguage
(in short A2ML) by the control unit supplier or the interface
module supplier

Description:
The new keyword MEMORY _SEGMENT is used to replace the existing keyword
MEMORY_LAYOUT. The advantages of MEMORY_SEGMENT are that they are
given a name which can be used for references from IF_DATA Blobs and the more
accurate description of the memory by memory types and attributes (INTERN and
EXTERN).
Used in MOD_PAR. The keywords MEMORY_SEGMENT and
MEMORY_LAYOUT can be used in parallel. The parameter Offset is to be used (as
within the former MEMORY _LAY OUT) to describe several mirrored segments.
MEMORY_SEGMENTS with the same MemoryType and the same Attribute may
not overlap. Also al MEMORY_SEGMENTS with the PrgType CODE, DATA,
OFFLINE_DATA, RESERVED may not overlap mutualy to get a linear address
gpace for access on calibration data. All other MEMORY_SEGMENTS with
different MemoryType or different Attribute may however overlap, e.g. internal and
external memory segments.

The following table gives a description for some useful combinations of PrgType and
MemoryType and their meanings:

Combination M eaning
CODE / FLASH Executable code, hasto be preserved for download and HEX-
file generation

DATA /FLASH or |Calibration data, can be modified by the user via calibration
DATA /EEPROM |systems.

RESERVED / ECU specific code or data, has to be preserved for HEX-file

FLASH generation but not for download.

DATA / RAM Cdlibration data, will be modified by ECU and calibration
systems.

OFFLINE_DATA / |Cadlibration data, will be modified only without ECU access,

FLASH online calibration is not allowed.

VARIABLES/ RAM of the ECU for variables (measurement values and oth-

RAM ers).

REGISTER / RAM | RAM of the ECU for special purpose values.
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SERAM / RAM ECU-RAM section available for serial application. For usage
see also: CALIBRATION_METHOD.

Note: The MemoryType FLASH has been used as synonym for EPROM and ROM
Example:

/begin MEMORY _SEGMENT Datal “Data internal Flash*
DATA FLASH INTERN 0x4000 0x0200 0x10000-1-1-1-1-1
/lend MEMORY _SEGMENT

/begin MEMORY _SEGMENT Data2 “ Data external Flash®
DATA FLASH EXTERN 0x7000 0x2000-1-1-1-1-1
/lend MEMORY _SEGMENT

/begin MEMORY _SEGMENT Codel “Code external Flash*
CODE FLASH EXTERN 0x9000 0x3000-1-1-1-1-1
/end MEMORY _SEGMENT

/begin MEMORY _SEGMENT ext Ram “external RAM*
DATA RAM EXTERN 0x30000 0x1000-1-1-1-1-1
/end MEMORY_SEGMENT

/begin MEMORY _SEGMENT int_Ram “internal RAM*
DATA RAM INTERN 0x0000 0x0200-1-1-1-1-1
/lend MEMORY _SEGMENT

/begin MEMORY _SEGMENT Seraml “emulation RAM 1¢
SERAM RAM EXTERN 0x7000 0x1000-1-1-1-1-1
/lend MEMORY _SEGMENT

/begin MEMORY _SEGMENT Seram2 “emulation RAM 2¢
SERAM RAM INTERN 0x8000 0x1000-1-1-1-1-1
/lend MEMORY _SEGMENT
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6.3.89 MODULE

Prototype:
/begin MODULE

/end MODULE

Parameters:

ident Name:
string Longldentifier:

Optional parameters:
-> A2ML:

->MOD_PAR:

-> MOD_COMMON:

> |F_DATA:

Name Longldentifier
[->A2ML]

[->MOD_PAR]
[->MOD_COMMON]
{->IF_DATA}*

{-> CHARACTERISTIC}*
{->AXIS PTS}*

{-> MEASUREMENT}*
{->COMPU_METHOD}*
{->COMPU_TAB}*
{->COMPU_VTAB}*
{->COMPU_VTAB_RANGE}*
{-> FUNCTION}*

{-> GROUP} *
{->RECORD_LAYOUT}*
[-> VARIANT_CODING]
[-> FRAME]
{->USER_RIGHTS}*
{->UNIT}*

ASAP device identifier
comment, description

Format description of the interface-specific parameters.
Attention: The interface-specific parameters must be speci-
fied directly after the last mandatory parameter 'long identi-

fier'.

/begin MODULE ENGINE_ECU "Comment"

/begin A2ZML
/end A2ML

/end MODULE

Keyword for the description of module-specific (ASAP de-

vice-specific) management data.
M odule-wide description data

Data record for the description of interface-specific descrip-
tion data (BLOB: binary large object). The parameters asso-
ciated with this keyword are described in the ASAP2 meta-
language (in short A2ML) by the ECU supplier or the inter-

face module supplier.
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-> CHARACTERISTIC: Keyword for the description of the adjustable objects

-> AXIS PTS: Keyword for the description of the axis points

-> MEASUREMENT: Keyword for the description of the measurement objects

-> COMPU_METHOD: Keyword for the description of the conversion method

-> COMPU_TAB: Keyword for the description of the conversion tables

-> COMPU_VTAB: Keyword for the description of the verbal conversion tables

-> COMPU_VTAB_RANGE: Keyword for the description of range-based verba
conversion tables

-> FUNCTION: Keyword for the description of the functions
-> GROUP: Keyword for the declaration of groups
-> FRAME: Keyword for the declaration of frames

-> RECORD_LAYOUT: Keyword for the description of the record layouts
-> VARIANT_CODING: Keyword to describe the variant coding of adjustable

objects.

-> USER_RIGHTS: Keyword to reference the groups which constitute access
rights.

->UNIT: Keyword for the description of the measurement units

Description:

The MODULE keyword describes a complete ASAP device with all adjustable and
measurement objects, conversion methods and functions. To this, the format descrip-
tion of the interface-specific parameters by the ECU supplier must be added.
Note: It is possible to have a measurement object and a computation method with
equal names within the sasme MODULE. It is NOT possible to have a measurement
object and a calibration object with equal names within the same MODULE.

Example:

see part C: fileengine_ecu.a2l, abs ecu.a?l
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6.3.90 MOD_COMMON

Prototype:

/begin MOD_COMMON Comment
[->S REC LAYOUT]
[-> DEPOSIT]
[->BYTE_ORDER]
[-> DATA_SIZE]

[->ALIGNMENT _BYTE]
[->ALIGNMENT_WORD]
[->ALIGNMENT _LONG]
[->ALIGNMENT _FLOAT32_|EEE]
[->ALIGNMENT _FLOAT64 |EEE]
/end MOD_COMMON

Parameters:

string Comment: comment, description

Optional parameters:

->S REC LAYOUT: Reference to the standard record layout

-> DEPOSIT: Standard deposit mode for axis points:. ASBOLUTE or
DIFFERENCE

->BYTE_ORDER: Byte order for the whole ASAP device. If this optiona pa
rameter is not declared, MSB_LAST (Intel format) is used
as adefault.

-> DATA_SIZE: Datasizein bits

-> ALIGNMENT_BYTE: Declares the aignment of bytes in the complete module.
The alignment is 1 if parameter is missing.

-> ALIGNMENT_WORD: Declares the alignment of words in the complete module.
The alignment is 2 if parameter is missing.

-> ALIGNMENT_LONG: Declares the aignment of longs in the complete module.
The alignment is 4 if parameter is missing.

-> ALIGNMENT_FLOAT32_IEEE: Declares the aignment of 32 bit floats in the
complete module. The aignment is 4 if parameter is miss-
ing.

-> ALIGNMENT_FLOAT®64 |EEE: Declares the alignment of 64 bit floats in the
complete module. The alignment is 4 if parameter is miss-

ing.
Description:

This keyword is used to specify general description data for the module, which are
then used as standard in this module. Should other methods be used for an object (e.g. ad-
justable object or measurement object) of this module, this must then be indicated in the de-
scription of the relevant object.
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Example:
/begin MOD COMMON "Characteristic maps always deposited in same mode"
S REC LAYOUT SIEMENS_ABL
DEPOSIT ABSOLUTE
BYTE_ORDER MSB_LAST
DATA_SIZE 16

ALIGNMENT_BYTE 2
/end MOD_COMMON
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6.3.91 MOD_PAR

Prototype:
/begin MOD_PAR

/end MOD_PAR

Parameters:

string Comment:

Optional parameters:

Comment

[-> VERSION]

{-> ADDR_EPK}*

[-> EPK]

[-> SUPPLIER]

[-> CUSTOMER]

[-> CUSTOMER_NOQ]

[-> USER]

[-> PHONE_NO]

[-> ECU]

[->CPU_TYPE]

[->NO_OF INTERFACES]
[->ECU_CALIBRATION_OFFSET]
{-> CALIBRATION_METHOD}*
{-> MEMORY_LAYOUT}*

{-> MEMORY_SEGMENT}*

{-> SYSTEM_CONSTANT}*

comment, description relating to the ECU-specific manage-
ment data

-> CALIBRATION_METHOD: Declares the implemented calibration methods in the

control unit.

-> MEMORY_SEGMENT: Declares the available memory segments.

->VERSION:

-> ADDR_EPK:

-> EPK:

-> SUPPLIER:

-> CUSTOMER:

-> CUSTOMER_NO:
-> USER:

-> PHONE_NO:

-> ECU:

-> CPU_TYPE:

Version identifier

Address of EPROM identifier

EPROM identifier

Manufacturer or supplier

Firm or customer

Customer number

User

Phone number of the applications engineer responsible
Control unit

CPU

-> ECU_CALIBRATION_OFFSET: Offset that has to be added to each address of a

characteristic.

-> NO_OF INTERFACES: Number of interfaces
-> MEMORY_LAYOUT: Memory layout
-> SYSTEM_CONSTANT: System-defined constants
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Description:

The MOD_PAR keyword describes the management data to be specified for an
ASAP device. Except for the comment all parameters are optional.

Example:

/begin MOD_PAR "Note: Provisional release for test purposes only!"
VERSION "Test version of 01.02.1994"
ADDR_EPK 0x45678
EPK EPROM identifier test
SUPPLIER "Mustermann”

CUSTOMER "LANZ-Landmaschinen"
CUSTOMER_NO "0123456789"

USER "A.N.Wender"
PHONE_NO "09951 56456"

ECU "Engine control”
CPU_TYPE "Motorola 0815"

NO_OF _INTERFACES 2

/begin MEMORY _SEGMENT ext Ram “external RAM*
DATA RAM EXTERN 0x30000 0x1000-1-1-1-1-1
/begin IF_DATA ASAP1B_KWP2000

[* ADDRESS MAPPING  orig_addr mapping_addr length */
ADDRESS MAPPING  0x4000 0x6000 0x0200
/end IF_DATA

/end MEMORY _SEGMENT
/begin MEMORY _LAYOUT PRG_RESERVED
0x0000 0x0400 -1 -1 -1 -1 -1
/fend MEMORY _LAYOUT
/begin MEMORY _LAYOUT PRG_CODE
0x0400 0x3C00 -1 -1-1-1-1
/fend MEMORY _LAYOUT
/begin MEMORY _LAYOUT PRG_DATA
0x4000 0x5800 -1 -1 -1 -1 -1
/end MEMORY _LAYOUT
SYSTEM_CONSTANT "CONTROLLERX constant1" "0.33"
SYSTEM_CONSTANT "CONTROLLERX constant2" "2.79"
/end MOD_PAR
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6.3.92 MONOTONY

Prototype:

MONOTONY Monotony

Parameters:

enum Monotony: Description of the monotony:

MON_INCREASE: monotonously increasing
MON_DECREASE: monotonously decreasing
STRICT_INCREASE: strict monotonously increasing
STRICT _DECREASE:  strict monotonously decreasing

Description:

This keyword can be used to specify the monotony of an adjustment object. The mo-
notony is always related to an axis (see keyword "AXIS DESCR"). With each ad-
justment operation the application system (user interface) verifies whether the mo-
notony is guaranteed. Changes that do not correspond to the monotony are not al-
lowed.

Note:
Monotony is used in reference to internal values, not physical values.

Example:

MONOTONY MON_INCREASE
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6.3.93 MULTIPLEX

Prototype:
MULTIPLEX Startbit DataSize Tag
Parameters:
int Startbit: The ‘mode-signa’ is included in CAN-message at offset
‘Startbit’ (in bits, index of first bit of message datais 0).
int DataSize: Size of ‘mode-signa’.
long Tag: The corresponding measurement data are valid only if the
value of ‘mode’ signa’ included in CAN-message agrees
with the value specified with ‘Tag'.
Description:

In ‘Standard-Mode’ a fixed data segment is assigned to each data object of CAN-
message. ‘Multiplexing’ is a special method to transmit different data objects using
the same CAN-message data segment. For that purpose an additional ‘mode-signal’ is
used indicating the data object contained in multiplexed data segment.

Example:
/begin IF_DATA ASAP1B_CAN
/begin KP_BLOB »MOTOINFO* 0x123 8 ,MOTOR-SG" 5 8
MULTIPLEX 48 16 0x4321
/end KP_BLOB
/end IF_DATA

This example describes the measurement object ,MOTO-INFO* contained in data
segment bit5...bit12 of CAN-message transmitted from ,MOTOR-SG*. This data
segment is a multiplexed segment. That means, that the measurement object
»MOTO-INFO" is contained in data segment bit5...bit12 only if the ‘mode-signal’
(data segment bit48...bit63) agreesto the value 0x4321.
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6.3.94 NO_AXIS PTS X/ Y

Prototype:
NO_AXIS PTS X/ Y/ Z Position Datatype

Parameters:
int Position: Position of the number of axis pointsin the deposit structure
datatype Datatype: Data type of the number of axis points

Description:

Description of the number of axis pointsin an adjustable object

Example:

NO_AXIS PTS X 2 UWORD
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6.3.95 NO_OF INTERFACES

Prototype:
NO_OF INTERFACES Num
Parameters:
int Num: Number of interfaces
Description:

Keyword for the number of interfaces

Example:
NO_OF_INTERFACES 2
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6.3.96 NO_RESCALE X/ Y/ Z

Prototype:
NO_RESCALE X/ Y/ Z Position Datatype

Parameters:

int Position: position of the actual number of rescale axis point value
pairs in the deposit structure (description of sequence of
elements in the data record).
datatype DataType: Datatype of the number of rescale axis point value pairs
Description:

Actual number of rescaling axis point value pairs. Used in RECORD_LAYOUT.

Example:

NO_RESCALE_X 1UBYTE
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6.3.97 NUMBER

Prototype:
NUMBER Number
Parameters:
int Number: Number of values (array of values) or characters (string).
Description:

In the CHARACTERISTIC data record, this keyword can be used to specify the
number of values and characters for the adjustable object types 'array of values
(VAL_BLK) and 'string' (ASCI1) respectively.

Note: The use of this keyword should be replacecd by
MATRIX_DIM.

Example:
NUMBER 7
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6.3.98 OFFSET X/ Y/ Z

Prototype:
OFFSET X/ YI Z Position Datatype
Parameters:
int Position: Position of the 'offset’ parameter in the deposit structure to
compute the X-axis points for fixed characteristic curves
and fixed characteristic maps.
datatype Datatype: Data type of the 'offset’ parameter.
Description:

Description of the 'offset’ parameter in the deposit structure to compute the axis
points for fixed characteristic curves and fixed characteristic maps (see aso keyword
FIX_AXIS PAR). The axis points for fixed characteristic curves or fixed character-
istic maps are derived from the two 'offset' and 'shift' parameters as follows:

X; = Offset + (i - 1)* 25" i ={ 1..numberofaxispts }
or
Y = Offset + (k - 1)* 25 k ={ 1..numberofaxispts }
or
Zm = Offset + (m - 1)*25"™  m={ 1...numberofaxispts}
Example:
OFFSET_X 16 UWORD
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6.3.99 OUT_MEASUREMENT

Prototype:

/begin OUT_MEASUREMENT{ Identifier } *
Jend OUT_MEASUREMENT

Parameters:
ident Identifier: |dentifier of output quantity of respective function (reference
to measurement object).
Description:

This keyword can be used to define output quantities of respective function.
Note: OUT_MEASUREMENT may only refer to objects of type MEASUREMENT.

Example:

/begin OUT_MEASUREMENT OK_FLAG SENSOR_FLAG
/lend OUT_MEASUREMENT
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6.3.100 PHONE_NO

Prototype:
PHONE_NO Telnum

Parameters:

string Telnum: phone number

Description:

This keyword is used to specify a phone number, e.g. of the applications engineer re-
sponsible.

Example:
PHONE_NO "09498 594562"
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6.3.101 PROJECT

Prototype:
/begin PROJECT Name Longldentifier
[-> HEADER]
{->MODULE}*
/end PROJECT
Parameters:
ident Name: Project identifier in the program

string Longldentifier:  Comment, description

Optional parameters:

-> HEADER: Project header
-> MODULE: This keyword is used to describe the module (ASAP device)
belonging to the project.

Description:

Project description with project header and all ASAP devices belonging to the proj-
ect. The PROJECT keyword covers the description of several control units, and pos-
sibly also of several suppliers.

Example:
/begin PROJECT RAPE-SEED ENGINE
"Engine tuning for operation with rape oil"
/begin HEADER "see also specification XY Z of 01.02.1994"
VERSION "BG5.0815"
PROJECT_NO M471171
/end HEADER
/include ENGINE_ECU.A2L /* Include for engine control module */
/include ABS ECU.A2L /* Include for ABS module */
/end PROJECT
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6.3.102 PROJECT_NO

Prototype:
PROJECT_NO ProjectNumber

Parameters:

ident ProjectNumber:  Short identifier of the project number

Description:

String used to identify the project number with maximum MAX_IDENT (at present
MAX_IDENT = 10) characters.

Example:
PROJECT_NO M471171
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6.3.103 RASTER

Prototype:

/begin RASTER
/lend RASTER

Parameters:

string RasterName:

string ShortName:

int RasterID:

int ScalingUnit:

long Rate:

Description:

RasterName ShortName RasterID ScalingUnit Rate

Event channel name (name for one sample rate of an ECU
supported data acquisition mechanism, i.e. the ASAPla
CCP)

Short display name of the event channel name.
Recommendation : The string length shall not exceed 9
characters.

Event channel No., e.g. for ASAP1a-CCP START_STOP.
This parameter can be used as a reference, therefore the
number must be unique among all declared RASTER.
Period definition : basic scaling unit (see Table 4 : Codes
for scaling unit)

ECU sample rate of the event channel, period definition
based on the scaling unit

Applied for ECU supported data acquisition mechanisms, i.e. the DAQ lists of the
ASAPla-CCP (CAN Calibration Protocol) or the monitoring copy routines for the
microcontroller internal RAM memory when using a memory probe. Such mecha
nisms typically provide , services* based on a sample rate (periodic event) or acyclic

event.

Each available ,service” can be described by one RASTER (data acquisition event
supported by the ECU) within IF_DATA(Module) and then can be referenced within
the ASAP1b-QP_BLOB statement of the SOURCE keyword.

Note: This keyword is only used in the context of the IF_ DATA(MODULE) applied

for the ASAP1a-CCP.
Example:
/begin RASTER "Segment synchronous cylinder" "CYL1" 1 103 1
/lend RASTER
2002-02-05 Version 1.51 Release Page 171 of 277



ASAM MCD 2MC / ASAP2 Interface Specification

6.3.104 READ_ONLY

Prototype:

READ_ONLY

Description:

This keyword is used to indicate that an adjustable object cannot be changed (but can
only be read).

Example:

/begin CHARACTERISTIC KI "I-share for speed limitation"
VALUE [* type: fixed value */
0x408F [* address */
DAMOS FW  /* deposit */

0.0 I* max_diff */

FACTORO1 [* conversion */
0.0 I* lower limit */
255.0 [* upper limit */

[* interface-specific parameters. address location, addressing */
/begin IF_DATA "DIM"  EXTERNAL DIRECT /end IF_DATA

/begin FUNCTION_LIST V_LIM /* Reference to functions */
/end FUNCTION_LIST
READ_ONLY

/end CHARACTERISTIC
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6.3.105 READ_WRITE

Prototype:
READ _WRITE

Description:

This keyword is used to mark a measurement object to be writeable.

Example:

/begin MEASUREMENT N [* name*/
"Engine speed" /* long identifier */
UWORD [* datatype */
R _SPEED 3 [* conversion */
2 [* resolution */
25 [* accuracy */
120.0 [* lower limit */
8400.0 [* upper limit */

READ_WRITE

/begin IF_DATA ISO  SND 0x10 0x00 0x05 0x08 RCV 4 long/end IF_DATA
/end MEASUREMENT
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6.3.106 RECORD_LAYOUT

Prototype:
/begin RECORD_LAYOUT

/lend RECORD_LAYOUT

Parameters:

Name

[->FNC_VALUES]

[-> IDENTIFICATION]
[->AXIS PTS X]
[->AXIS PTS Y]
[->AXIS PTS Z]
[->AXIS RESCALE X]
[->AXIS RESCALE Y]
[->AXIS RESCALE Z]
[->NO_AXIS PTS X]
[->NO_AXIS PTS Y]
[->NO_AXIS PTS Z]
[->NO_RESCALE X]
[->NO_RESCALE Y]
[->NO_RESCALE Z]
[->FIX_NO_AXIS PTS X]
[->FIX_NO_AXIS PTS Y]
[->FIX_NO_AXIS PTS Y]
[-> SRC_ADDR X]
[->SRC_ADDR Y]
[->SRC_ADDR Z]

[-> RIP_ADDR X]

[-> RIP_ADDR Y]

[-> RIP_ADDR Z]

[-> RIP_ADDR W]

[-> SHIFT_OP_X]

[-> SHIFT_OP_Y]

[-> SHIFT_OP_Z]

[-> OFFSET_X]

[-> OFFSET _Y]

[-> OFFSET_Z]
[->DIST_OP_X]
[->DIST_OP_Y]
[->DIST_OP _Z]
[->ALIGNMENT_BYTE]
[->ALIGNMENT_WORD]
[->ALIGNMENT_LONG]

[->ALIGNMENT_FLOAT32_|EEE]
[->ALIGNMENT_FLOAT64_|EEE]

{-> RESERVED} *
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ident Name: Identification of the record layout, which is referenced via
this 'name’.
Note: |
The name of the record layout has to be unique within all |
record layouts of the ASAP2 MODULE, i.e. there must not |
be another RECORD_LAYOUT object with the the same |
identifier in the MODULE. |

Optional parameters:

-> FNC _VALUES: This keyword describes how the table values (function val-
ues) of the adjustable object are deposited in memory.

-> |IDENTIFICATION: This keyword is used to describe that an ‘identifier' (see
BOSCH: C-DAMOS) is deposited in a specific position in

the adjustable object.

only characteristic curves or characteristic maps.

-> AXIS PTS X: This keyword describes where the X-points are deposited in
memory.

-> AXIS PTSY: This keyword describes where the Y -points are deposited in
memory.

-> AXIS PTS Z: This keyword describes where the Z-points are deposited in
memory.

-> NO_AXIS PTS X: This keyword describes in which position the parameter
'number of X-axis points is deposited in memory.

->NO_AXIS PTS Y: This keyword describes in which position the parameter
'number of Y-axis points is deposited in memory.

->NO_AXIS PTS Z: This keyword describes in which position the parameter
'number of Z-axis points is deposited in memory.

->FIX_NO_AXIS PTS X: This keyword indicates that al characteristic curves or
characteristic maps relating to the X-axis points are alo-
caed a fixed number of axis points. In a
RECORD_LAYOUT data record, this keyword may not be
used simultaneously with the keyword
'NO_AXIS PTS X(!!).

->FIX_NO_AXIS PTS Y: This keyword indicates that all characteristic curves or
characteristic maps relating to the Y-axis points are allo-
caed a fixed number of axis pointss In a
RECORD_LAYOUT data record, this keyword may not be
used simultaneously with the keyword 'NO_AXIS PTS Y
(M.

->FIX_NO_AXIS PTS Z: This keyword indicates that all characteristic curves or
characteristic maps relating to the Z-axis points are allocated
a fixed number of axis points. In a RECORD_LAYOUT
data record, this keyword may not be used simultaneously
with the keyword 'NO_AXIS PTS Z ().

-> SRC_ADDR_X: This keyword describes in which position the address of the
input quantity of the X-axis pointsis deposited in memory.

-> SRC _ADDR_Y: This keyword describes in which position the address of the
input quantity of the Y-axis pointsis deposited in memory.
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-> SRC_ADDR Z:

->RIP_ADDR _X:

->RIP_ADDR Y/ Z:
> RIP_ADDR_W:
-> RESERVED:

> AXIS RESCALE_X:
> AXIS RESCALE_Y:
> AXIS RESCALE_Z:

->NO_RESCALE X:

->NO_RESCALE_VY:

->NO_RESCALE Z:

This keyword describes in which position the address of the
input quantity of the Z-axis pointsis deposited in memory.
Future record layouts. When the ECU program accesses a
characteristic curve it determines an output value based on
an input quantity. First it searches the adjacent axis points of
the current value of the input quantities (X;, Xi+1). The out-
put value is derived from these axis points and the allocated
table values by means of interpolation. This produces an
‘intermediate result' known as the RIP_X quantity (Result of
Inter- polation), which describes the relative distance be-
tween the current value and the adjacent axis points:

RIP_X = (X(t) - Xi)/(Xis1 - Xi).

This keyword is used to describe in which position the ad-
dress of this RIP_X quantity is deposited, which contains
the current value of the ECU-internal interpolation.

See RIP_ADDR_Y, but for Y/Z-axis points.

Final result (table value) of the ECU-internal inter- polation.
This keyword can be used to skip specific elements in the
adjustable object whose meaning must not be interpreted by
the application system (e.g. for extensions. new parameters
in the adjustabl e objects).

This keyword describes where the rescale mapping for the
X- axisis deposited in memory.

This keyword describes where the rescale mapping for the y-
axisis deposited in memory.

This keyword describes where the rescale mapping for the z-
axisis deposited in memory.

This keyword describes at which position the parameter
‘actual number of rescale pairs for the x-axis is deposited
(see AXIS _RESCALE).

This keyword describes at which position the parameter
‘actual number of rescale pairs for the y-axis is deposited
(see AXIS _RESCALE).

This keyword describes at which position the parameter
‘actual number of rescale pairs for the z-axis is deposited
(see AXIS _RESCALE).

-> ALIGNMENT_BYTE: Declares the alignment of bytes for all characteristics who

use this record layout.. The alignment is 1 if parameter is
missing.

-> ALIGNMENT_WORD: Declares the aignment of words for all characteristics

who use this record layout. The alignment is 2 if parameter
ISmissing.

-> ALIGNMENT _LONG: Declares the alignment of longs for all characteristics who

use this record layout. The alignment is 4 if parameter is
missing.

-> ALIGNMENT_FLOAT32_IEEE: Declares the alignment of 32 bit floats for all

characteristics who use this record layout. The alignment is
4 if parameter is missing.
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-> ALIGNMENT_FLOAT®64 |IEEE: Declares the alignment of 64 bit floats for all
characteristics who use this record layout. The alignment is
4 if parameter is missing.

Only for fixed curves or fixed maps:

-> SHIFT_OP_X: Shift operand to compute the X-axis points

-> SHIFT_OP_Y: Shift operand to compute the Y -axis points

-> SHIFT_OP_Z: Shift operand to compute the Z-axis points

-> OFFSET_X: Offset to compute the X-axis points

-> OFFSET_Y: Offset to compute the Y -axis points

-> OFFSET _Z: Offset to compute the Z-axis points

->DIST _OP_X: 'Distance’ parameter to compute the X-axis points
->DIST OP_Y: 'Distance’ parameter to compute the Y -axis points
->DIST _OP Z: 'Distance’ parameter to compute the Z-axis points

Description:

The 'RECORD_LAYOUT" keyword is used to specify the various record layouts of
the adjustable objects in the memory. The structural buildup of the various adjustable
object types must be described in such a way that a standard application system will
be able to process al adjustable object types (reading, writing, operating point display
efc.).

In particular, if the ALTERNATE option isused with FNC_VALUES, the position
parameter determines the order of values and axis points.

| mportant:
To describe the record layouts, use is made of a predefined list of parameters which

may be part of an adjustable object (characteristic) in the emulation memory. Thislist
represents the current status of the record layouts. With each change or extension of
the record layouts contained in this predefined list of parameters the ASAP2 descrip-
tion file format must be modified accordingly.

Example:

/begin RECORD_LAYOUT DAMOS KF
FNC_VALUES 7 SWORD COLUMN_DIR DIRECT
AXIS PTS X 3 SWORD INDEX_INCR DIRECT
AXIS PTS Y 6 UBYTE INDEX_INCR DIRECT
NO_AXIS X 2UBYTE
NO_AXIS Y 5UBYTE
SRC _ADDR X 1
SRC ADDR Y 4

ALIGNMENT_BYTE 2
/end RECORD_LAYOUT

/begin RECORD_LAYOUT RESCALE_SST
NO_RESCALE X 1UBYTE
RESERVED 2BYTE
AXIS RESCALE X 3 UBYTE 5 INDEX_INCR DIRECT
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/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/end RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
FNC_VALUES

/end RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
FNC_VALUES

/end RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
RESERVED
FNC_VALUES

/end RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
RESERVED
FNC_VALUES

/end RECORD_LAYOUT

SHORTINT
1 SBYTE ROW_DIR DIRECT

BYTE
1 UBYTE ROW_DIR DIRECT

INTEGER
1 SWORD ROW_DIR DIRECT

WORD
1 UWORD ROW_DIR DIRECT

LONGINT
1 SLONG ROW_DIR DIRECT

LONGWORD
1 ULONG ROW_DIR DIRECT

2D _structure table int
1 UWORD
2 SWORD ROW _DIR DIRECT

2D _structure table word
1 UWORD
2 UWORD ROW_DIR DIRECT

2D _structure_table byte
1UBYTE

2BYTE

3UBYTE ROW _DIR DIRECT

2D _structure_table shortint
1UBYTE

2BYTE

3 SBYTE ROW_DIR DIRECT
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/begin RECORD_LAYOUT
NO_AXIS PTS X
NO_AXIS PTS Y
FNC_VALUES

Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
NO_AXIS PTS Y
FNC_VALUES

Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
NO_AXIS PTS Y
RESERVED
FNC_VALUES

Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
NO_AXIS PTS X
NO_AXIS PTS X
RESERVED
FNC_VALUES

Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/Jend RECORD_LAYOUT

/begin RECORD_LAYOUT
FNC_VALUES
/Jend RECORD_LAYOUT

3D_structure table int

1 UWORD

2 UWORD

3 SWORD ROW _DIR DIRECT

3D_structure table word

1 UWORD

2 UWORD

3 UWORD ROW_DIR DIRECT

3D_structure_table byte
1UBYTE

2UBYTE

3BYTE

4UBYTE ROW_DIR DIRECT

3D_structure table shortint
1UBYTE

2UBYTE

3BYTE

4 SBYTE ROW_DIR DIRECT

2D _array_table_int
1 SWORD ROW _DIR DIRECT

2D_array_table word
1 UWORD ROW _DIR DIRECT

2D _array_table byte
1 UBYTE ROW_DIR DIRECT

2D _array_table shortint
1 SBYTE ROW_DIR DIRECT

3D_array_table_int
1 SWORD ROW _DIR DIRECT

3D_array_table word
1 UWORD ROW _DIR DIRECT
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/begin RECORD _LAYOUT  3D_array_table byte
FNC VALUES 1UBYTE ROW _DIR DIRECT
/end RECORD LAYOUT

/begin RECORD_LAYOUT  3D_array_table shortint
FNC VALUES 1SBYTE ROW_DIR DIRECT
/end RECORD LAYOUT
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6.3.107 REF_CHARACTERISTIC

Prototype:
/begin REF_CHARACTERISTIC { Identifier } *
/lend REF_CHARACTERISTIC
Parameters:
ident Identifier: Identifier of those adjustable objects that are refered to re-
spective function or group.
Description:

This keyword can be used to define some adjustable objects that are referenced in re-
spective function or group.

Note: REF CHARACTERISTIC may only refer to objects of type
CHARACTERISTIC or AXIS PTS.

Example:

/begin REF_CHARACTERISTIC ENG_SPEED_CORR_CURVE
/end REF_CHARACTERISTIC
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6.3.108 REF_GROUP

Prototype:
/begin REF_GROUP { Identifier } *
/end REF_GROUP
Parameters:
ident Identifier: Identifier of those groups which are refered in
USER_RIGHTS
Description:
This keyword can be used to refer groups which control the access rights of users
logging into an .MCD system.
Example:

/begin REF_GROUP GROUP 1 GROUP 2
/end REF_GROUP
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6.3.109 REF_MEASUREMENT

Prototype:

/begin REF_ MEASUREMENT { Identifier } *
Jend REF_ MEASUREMENT

Parameters:

ident Identifier: |dentifier of those measurement quantities which are refered
to the group.

Description:

This keyword can be used to define measurement quantities which are member of the
respective function.

Example:

/begin REF_ MEASUREMENT LOOP_COUNTER TEMPORARY_1
/lend REF_MEASUREMENT
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6.3.110 REF_MEMORY_SEGMENT

Prototype:
REF_MEMORY_SEGMENT Name

Parameters:

ident Name: Name of memory segments

Description:

The reference to a memory segment is needed in characteristics and measurements.
The memory segment, the characteristic belongs to can not be detected by the address
itself in the case of overlapping memory segments.

Used in CHARACTERISTIC, AXIS PTS, MEASUREMENT.

Example:
REF_MEMORY_SEGMENT Datal
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6.3.111 REF_UNIT

Prototype:
REF_UNIT Unit
Parameters:
ident Unit: reference to the data record which describes a measurement
unit
Description:

This keyword can be used to reference to the data record which describes a measure-
ment unit. It can be used in COMPU_METHOD and UNIT.

REF_UNIT may only refer to objects of type UNIT.

Note: The string parameter Unit of a COMPU_METHOD is a redundant information
because the record referenced by REF_UNIT contain it too. Just for the purpose of
compatibility with previous versions of ASAP2 the parameter REF_UNIT is optional.
Therefore the string parameter Unit is going to be canceled at ASAP2 version 2.00.

Example:

/begin COMPU_METHOD
Velocity
"conversion method for velocity"
RAT_FUNC
"%06.2"
"[km/h]" [* to be canceled at ASAP2 version 2.00 */
COEFFS01000001
REF_UNIT kms_per_hour /* new (optional) parameter */
/end COMPU_METHOD
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6.3.112 RESERVED

Prototype:

RESERVED Position DataSize

Parameters:
int Position: Position of the reserved parameter in the deposit structure
datasize DataSize: Word length of the reserved parameter.

Description:

This keyword can be used to skip specific elements in an adjustable object whose
meaning must not be interpreted by the application system (e.g. for extensions. new
parameters in the adjustable objects).

Example:
RESERVED 7LONG
Note: Only BYTE, WORD and LONG are valid datasize

values. A datatype (UBYTE, SBYTE, UWORD, etc.) can-
not be used in place of the datasize.
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6.3.113 RIGHT_SHIFT

Prototype:
RIGHT _SHIFT Bitcount
Parameters:
long bitcount: Shift , bitcount® bitsto the right
Description:

The RIGHT_SHIFT keyword is only used within the BIT_OPERATION keyword.
See description of BIT_OPERATION.
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6.3.114 RIP_ADDR_X/ Y/ ZI W

Prototype:
RIP_ADDR_X/_Y/ ZI W Position Datatype

Parameters:
int Position: Position of the address to the result of the ECU-internal in-
terpolation (see below) in the deposit structure.
datatype Datatype: Data type of the address.
Remark: Relating to version 1.0 of ASAP2-Specification
thisis an additional parameter.
Description:

The description of this parameter should be based on the example of a characteristic
curve (RIP: Result of Interpolation).

When the ECU program accesses the characteristic curve it first determines the adja
cent axis points of the current value of the input quantity (see Figure 9: Xj, Xj+1). The
output value is derived from these axis points and the two allocated table values by
means of interpolation. This produces as intermediate results the quantities RIP_X
and RIP_Y, which describe the distance between the current value and the adjacent
axis points:

RIP_X = (Xcurrent = Xi)/(Xi+1 - Xj)

For a characteristic map the ECU program determines this intermediate result both in
the X-direction and in the Y -direction. For a characteristic cuboid the result in the di-
rection of all three axes are calculated.

RIP_Y = (Y current = Yi)/(Yis1 - Yi)

RIP_Z = (Zeurrent - Zm)/(Zm+1 - Zim)

For a characteristic curve the result of the interpolation is calculated as follows:
RIP. W =W; + (RIP_X * (Wis1 - W))

for a characteristic map asfollows:

RIP W=(Wi,x* (1-RIP_X) +Wi1x* RIP_X))* (1-RIP_Y) +
(Wiks1* (1- RIP_X) + Wis1k+1 * RIP_X)) * RIP_Y
and for a characteristic cuboid as follows:

Interpolation for themap Z =m
RIP Wmn=(Wikm* (1-RIP_X) + Wis1xm* RIP_X)) * (1-RIP_Y) +
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(Wikszm* (1 - RIP_X) + Wis1kaam * RIP_X)) * RIP_Y

Interpolation for themap Z = m+1
RIP Wmni1 = (Wikmer * (1- RIP_X) + Wisakme1 * RIP_X)) * (1-RIP_Y) +

(Wikszme1 * (1- RIP_X) + Wit ke1mes * RIP_X)) * RIP_Y
Interpolation in Z direction between the two points RIP_W,, and RIP_W 1.

RIP. W = RIP Wy +(RIP_Z*( RIP W1 - RIP. Wpy)
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Wiy1 //
RIP. W

><i Xactual Xi+1

v

Figure 9: Linear interpolation for a characteristic curve

Example:

RIP_ADDR_X 19 UWORD
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6.3.115 ROOT

Prototype:
ROOT

Parameters:

none

Description:

This keyword ROOT indicates that the related group is presented as a root of a
navigation tree in the group selection mechanism of the MCD system. The keyword
ROOQOT can indicate that groups refered to this root group constitute a grouping

mechanism.
Example:
/begin GROUP SOFTWARE_COMPONENTS
"assignment of the definitionsto C files'
ROOT

/begin SUB_GROUP INJE C6TD
/end SUB_GROUP
/end GROUP
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6.3.116 SEED_KEY

Prototype:
/begin SEED_KEY Cal DIl DagDIl PgmDl|
/lend SEED_KEY
Parameters:
string CalDll: Reference to DLL file name for CAL (ECU Calibration) ac-
cess priviledge.
string DagDlI|: Reference to DLL file name for DAQ (ECU Data Acquisi-
tion) access priviledge.
string PgmDl|: Reference to DLL file name for PGM (ECU Flash Pro-
gramming) access priviledge.
Description:

Description of the authentification process (standardized interface to the confidential
seed-key agorithms for serial ECU access). References to dynamic link libraries
(DLL) with a standard application interface (API), contain the authentification algo-
rithms. The ECU supplier provides the DLLs, the MCD systems reads them to enable
calibration, data acquisition or reprogramming access to the ECU.

Note: This keyword is only used in the context of the IF_ DATA(MODULE) applied
for the ASAP1a-CCP.

Note: The usage of the DLL is based on a standard API definition published in
chapter 8.7.
Example:

/begin SEED_KEY "access.dll" "accessdll" "access.dll"
/end SEED_KEY
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6.3.117 SIGN_EXTEND

Prototype:
SIGN_EXTEND

Parameters:

Description:

The SIGN_EXTEND keyword is only used within the BIT_OPERATION keyword.
See description of BIT_OPERATION.
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6.3.118 SHIFT OP_X/ Y/ Z

Prototype:

SHIFT_OP X/ Y/ Z Position Datatype

Parameters:
int Position: Position of the shift operand in the deposit structure.
datatype Datatype: Datatype of the shift operand.

Description:

Description of the shift operand in the deposit structure to compute the axis points for
fixed characteristic curves and fixed characteristic maps (see also keyword
FIX_AXIS PAR). The axis points distribution for fixed characteristic curves or fixed
characteristic mapsis derived from the two 'offset’ and 'shift' parameters as follows:

X; = Offset + (i - 1)* 2%t i ={ 1..numberofaxispts }
or
Yy = Offset + (k - 2)* 2%t k ={ 1..numberofaxispts }
or
Zm = Offset + (m - 1)*25"™  m={ 1...numberofaxispts }
Example:
SHIFT_OP X 21 UWORD
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6.3.119 SI_EXPONENTS

Prototype:
SI_ EXPONENTS Length Mass Time ElectricCurrent Temperature Amoun-
tOf Substance L uminousl ntensity
Parameters:
int Length: exponent of the base dimension length with unit metre
int Mass: exponent of the base dimension mass with unit kilogram
int Time: exponent of the base dimension time with unit second
int ElectricCurrent: exponent of the base dimension electric current with unit
ampere
int Temperature: exponent of the base dimension thermodynamic temperature

with unit kelvin

int AmountOf Substance: exponent of the base dimension amount of substance with
unit mole

int Luminousintensity:  exponent of the base dimension luminous intensity with unit
candela

Description:

Specification of the seven base dimensions required to define an extended Sl unit.

Example:

/begin UNIT

newton

"extended Sl unit for force"

"[N]"

EXTENDED_S

SI_ EXPONENTS 11-20000 [* [N] =[m] * [kqg] * [s]'2 */
/end UNIT
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6.3.120 SOURCE

Prototype:
/begin SOURCE Name ScalingUnit Rate
[-> DISPLAY_IDENTIFIER]
[-> QP_BLOB QP _Data]
/end SOURCE
Parameters:
ident Name: Identifier of measurement source (data acquisition mode).
int ScalingUnit: This parameter defines the basic scaling unit. The following
parameter 'Rate' relates on this scaling unit. The value of
ScalingUnit is coded as shown in ‘Table 4. Codes for scal-
ing units (CSE)’ (page 144).
long Rate: The maximum refresh rate of the concerning measurement
source in the control unit. The unit is defined with parameter
'ScalingUnit'.

Optional parameters:

-> DISPLAY_IDENTIFIER: Display name for the data acquisition channel of the
SOURCE.

-> QP _BLOB: Interface-specific description data (BLOB: binary large ob-
ject) used at ASAP1b device at call of the command Ini-
tRead(). The parameters associated with this keyword are
described in the ASAP2 metalanguage (in short A2ML) by
the ECU supplier or the interface module supplier.

Description:

This keyword can be used to describe different 'sources of measurement, e.g. differ-
ent data acquisition modes (e.g. time synchronous 10 msec, time synchronous 50
MSEC €tc.).

Example:

I* refresh rate of acquisition mode 'Time35' is 35 milli-seconds, */
[* (value of ScalingUnit = 3 corrensponds to 1 msec) */

/begin SOURCE Time35 3 35

/end SOURCE
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6.3.121 SRC_ADDR X/ Y/ Z

Prototype:
SRC ADDR X/ Y/ Z Position Datatype
Parameters:
int Position: Position of the address of the input quantity in the deposit
structure.
datatype Datatype: Datatype of the address.
Remark: Relating to version 1.0 of ASAP2-Specification
thisis an additional parameter. The appropriate parameter in
the corresponding measuring channel data record is not any
longer used.
Description:

Description of the address of the input quantity in an adjustable object

Example:
SRC_ADDR_X 1 UWORD
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6.3.122 SUB_FUNCTION

Prototype:

/begin SUB_FUNCTION { Identifier } *
/end SUB_FUNCTION

Parameters:
ident Identifier: Reference to function record. This function record is de-
clared as subfunction of resprectiv function.
Description:

This keyword can be used to define the hierarchical structur of functions.
Note: SUB_FUNCTION may only refer to objects of type FUNCTION.

Example:

/begin SUB_FUNCTION ID_ADJUSTM_SUB
/end SUB_FUNCTION
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6.3.123 SUB_GROUP

Prototype:
/begin SUB_GROUP { Identifier } *
/end SUB_GROUP
Parameters:
ident Identifier: Reference to a group record. This group record is declared
as sub-group of the respective GROUP.
Description:

This keyword can be used to define the hierarchical structure of groups. In
particular, a set of groups referenced from a root group (with optional keyword
ROQT) constitute a grouping mechanism.

Example:

/begin SUB_GROUP ID_ADJUSTM_SUB
/end SUB_GROUP
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6.3.124 SUPPLIER

Prototype:
SUPPLIER Manufacturer

Parameters:

string Manufacturer: Name of the ECU manufacturer

Description:

String used to identify the manufacturer or supplier.

Example:
SUPPLIER "Smooth and Easy"
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6.3.125 SYSTEM_CONSTANT

Prototype:
SYSTEM_CONSTANT Name Vaue
Parameters:
string Name: system constant identifier
string Vaue: value of the system constant as a string
Description:

System-defined constant.

Example:
SYSTEM_CONSTANT "CONTROLLER_CONSTANT12" "2.7134"
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6.3.126 S_REC_LAYOUT

Prototype:
S REC LAYOUT Name
Parameters:
ident Name: Name of the sandard record layout (see
RECORD_LAYOUT)
Description:

This keyword can be used to specify the name of a standard record layout which will
then apply to al characteristics in the entire module. Exceptions can be specified for
the relevant characteristics.

Note: S REC_LAYOUT may only refer to objects of type RECORD LAY OUT.

Example:
S REC LAYOUT SIEMENS ABL [* Siemens record layout */

Page 202 of 277 Version 1.51 Release 2002-02-05



ASAM MCD 2MC / ASAP2 Interface Specification

6.3.127 UNIT
Prototype:
/begin UNIT Name Longldentifier Display Type
[->SI_EXPONENTS]
[-> REF_UNIT]
[-> UNIT_CONVERSION]
/lend UNIT
Parameters:
ident Name: identifier in the program, referencing is based on this name

Note:

The name of the unit has to be unique within al units of the
ASAP2 MODULE, i.e. there must not be another UNIT ob-
ject with the the same identifier in the MODULE.

string Longldentifier:  comment, description

string Display: string to be used to display the measurement unit of a physi-
cal value
enum Type: Type of the Unit:

EXTENDED_SI: extended Sl unit.
Recommendation: The principle of de-
scribing "real" measurement units is to refer
to S units. Therefore, this relationship
should be given by using the optional pa
rameter SI_ EXPONENTS.

DERIVED: measurement unit derived from another one
referenced by the optional parameter
REF_UNIT.

Optional Parameters:

-> S| EXPONENTS:  This keyword is used to specify the exponents of the seven
base dimensions required to define an extended S| unit.

-> REF_UNIT: This keyword is used to reference to another measurement
unit from which the one using REF_UNIT is derived.

-> UNIT_CONVERSION: This keyword is used to specify the linear relationship
between two measurement units.

Description:

Specification of a measurement unit.

Example:

/begin UNIT
metres per _second
"extended Sl unit for velocity"
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"[m/g]"

EXTENDED_S|

SI_EXPONENTS 10-10000 % [m] * [s] ™ */
fend UNIT

/begin UNIT
kms_per_hour
"derived unit for velocity: kilometres per hour"
"[km/h]"
DERIVED
REF_UNIT metres per_second
UNIT_CONVERSION 3.6 0.0 [* y [km/h] = (60*60/1000) * x [m/g] + 0.0
*/
/end UNIT

/begin UNIT
miles_per_hour
"derived unit for velocity: miles per hour”
"[mph]”
DERIVED
REF_UNIT metres per_second
UNIT_CONVERSION 2.237 0.0 [* y [mph] = (60*60/1609) * x [m/g] + 0.0
*/
/end UNIT
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6.3.128 UNIT_CONVERSION

Prototype:
UNIT_CONVERSION Gradient Offset

Parameters:

float Gradient, Offset:  gradient and offset of the linear relationship between two
measurement units:
f(x) = gradient * x + offset

Description:

Specification of the linear relationship between two measurement units given by de-
scribing the conversion from the referenced unit to the derived unit:

derived unit = f(referenced_unit)
The referenced measurement unit had to be specified with parameter REF_UNIT.

Example:

/begin UNIT
kelvin
"base unit for temperature: Kelvin"
"[K]"
EXTENDED_SI
SI_EXPONENTS 0000100
/fend UNIT

/begin UNIT

degC

"unit for temperature: degree Celsius’

"reCy”

DERIVED

REF_UNIT kelvin

UNIT_CONVERSION 1.0-273.15 [*y[°C] =1.0* x [K] + (-273.15) */
/fend UNIT
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6.3.129 USER
Prototype:
USER UserName
Parameters:

string UserName: Name of the user
Description:

Specification of the user name.

Example:
USER "Nigel Hurst"
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6.3.130 USER_RIGHTS

Prototype:

/begin USER_RIGHTS UserLevelld
{-> REF_GROUP} *
[-> READ_ONLY]
Jend USER_RIGHTS

Parameters:

ident UserLevelld: When a user logs into the MCD system, aUserLevelld is as-
signed.

Optional parameters:

-> REF_GROUP: Reference to groups.

Only the CHARACTERSITIC and MEASUREMENT
members of the referenced groups including the members of
nested subgroups (and functions nested in such groups) are
visible to the user of the MCD system. If the READ_ONLY
attribute is set, the CHARACTERISTICs are visible but not
available for calibration (not tuneable).

Therestrictions are applied by the MCD system as a global
filter in the user interface (active for all manual selection
or calibration operations). When navigating by GROUPS,
only the GROUPs declared in USER_RIGHTS need to be
provided in the selection list.

-> READ_ONLY: This keyword can be used to define al characteristics of the
groups referenced by this USER RIGHT statement as
READ_ONLY (not tunable).

Use Case: A group can be defined to specify a set of char-
acteristics to be not tunable for a group of users (control of
access rights). In order to achieve this, the group is refer-
enced in aUSER_RIGHT statement with the READ_ONLY
attribute, related to the user group.

When a login to the MCD system identifies the user as
member of a group for which the USER_RIGHT statement
contains the READ_ONLY attribute, all CHARACTERIS-
TICs of this group shall be treated as if the READ_ONLY
attribute was directly related to the CHARACTERISTICs.

Description:

This keyword can be used to define groups accessible for certain users. All USER-
RIGHTS groups are listed to the user who can select one of these groups. All
measurements and characteristics belonging to that group and its subgroubs (and
subsubgroups and so on) are accessible (i.e. visible) to the user. The keyword
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READ_ONLY is used to define the refered group(s) as containing characteristics
that are only readable but not writable (i.e. they can not be adjusted). This property
is aso inherited by subgroups, i.e. if a group is marked as READ_ONLY 4l its
subgroups (with respect to that USER RIGHT) are also only READ_ONLY..

Example:

/begin USER_RIGHTS application_engineers
/begin REF_GROUP group_1/end REF_GROUP
/lend USER_RIGHTS

/begin USER_RIGHTS measurement_engineers
/begin REF_GROUP group 1 /end REF_GROUP
READ_ONLY

/end USER_RIGHTS

/begin GROUP group_1
/begin REF_CHARACTERISTIC

KF1 KF2

/end REF_CHARACTERISTIC
/begin REF_ MEASUREMENT
NMOT TMOT
/end REF_ MEASUREMENT
/end GROUP
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6.3.131 VARIANT_CODING

Prototype:

/begin VARIANT CODING  [->VAR_SEPARATOR]
[->VAR_NAMING]
{->VAR_CRITERION } *
{->VAR_FORBIDDEN_COMB } *
{->VAR_CHARACTERISTIC} *

/lend VARIANT_CODING

Optional Parameters:
->VAR_SEPARATOR:

->VAR_NAMING:

->VAR_CRITERION:

->VAR_FORBIDDEN_COMB:

->VAR_CHARACTERISTIC:

Description:

This keyword can be used to define the separating
symbol between the two parts of adjustable objects
name: 1.) identifier 2.) variant extension.

Remark: The identifier of description record of
variant coded adjustable objects contains no variant
extension. This extension is needed to distinguish
the variants at MCD.

This keyword defines the format of variant extern-
sion (index) of adjustable objects name (index is
used at MCD to distinguish the variants).

This keyword describes a variant criterion, i.e.
some adjustable objects are multiple deposited in
control unit software corresponding to the enu-
meration of variant criterion values.

This keyword describes a forbidden combination of
different variant criteria.

This keyword defines one adjustable object to be
variant coded, i.e. this adjustable objectsis multiple
deposited in control unit software corresponding to
the assigned variant criteria.

The information of variant coding is grouped to this keyword. Variant coding means,
that control unit software contains severa variants (copies) of some adjustable ob-
jects, whereas description file contains only one record to describe. In real application
only one variant isin use, depending on car-specific parameters.
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Example:

/begin VARIANT_CODING
VAR_SEPARATOR * PUMKF.1*/
VAR_NAMING NUMERIC

[* variant criterion "Car body" with three variants */

/begin VAR_CRITERION Car "Car body" Limousine Kombi Cabrio
/end VAR_CRITERION

[* variant criterion "Type of gear box" with two variants */

/begin VAR_CRITERION Gear "Type of gear box" Manual Automatic
/end VAR_CRITERION

/begin VAR_FORBIDDEN_COMB /* forbidden: Limousine - Manual */
Car Limousine
Gear Manual

/end VAR_FORBIDDEN_COMB

/begin VAR_FORBIDDEN_COMB /[* forbidden: Cabrio - Automatic */
Car Cabrio
Gear Automatic

/end VAR_FORBIDDEN_COMB

/begin VAR_CHARACTERISTIC PUMKF /* define PUMKF as variant coded */
Gear [* Gear box variants */
/begin VAR_ADDRESS

0x7140 0x7168

/lend VAR_ADDRESS

/end VAR_CHARACTERISTIC

/begin VAR_CHARACTERISTIC NLLM /* define NLLM as variant coded */
Gear Car /* car body and gear box variants */
/begin VAR_ADDRESS

0x8840 0x8858 0x8870 Ox 8888

/lend VAR_ADDRESS

/end VAR_CHARACTERISTIC

/end VARIANT_CODING
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Type of gear box MANUAL AUTOMATIC
Car body
Limousine doesn't exist NLLM.3
(address = 0x8870)
Kombi NLLM.1 NLLM.4
(address = 0x8840) | (address = 0x8888)
Cabrio NLLM.2 doesn't exist
(address = 0x8858)
Type of gear box
MANUAL AUTOMATIC
PUMKF.0 PUMKF.1
(address = 0x7140) | (address = 0x7168)
Table 5: Example of NLLM and PUMKF - variants coding
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6.3.132 VAR_ADDRESS

Prototype:

/begin VAR_ADDRESS  { Address}*
/end VAR_ADDRESS

Parameters:

long Address: Start address of one variant of variant coded adjustable object.

Description:

This keyword can be used to define a list of start addresses of variant coded adjust-
able objects (see keyword VAR_CHARACTERISTIC). The number of addresses
agrees with number of valid combinations of adjustable objects variant criteria (for-
bidden combinations excluded). The order of addresses corresponds to the order of
variant criteria defined with parameter 'CriterionName' at keyword VAR_CHARAC-
TERISTIC. The priority of index increment is according to the following rules:

? the priority of index increment is invers to the order of variant criteria definition
at keyword VAR_CHARACTERISTIC, eg.:
? thefirst variant criterion has the lowest priority
? thelast variant criterion has the highest priority

The following example describes the order of addresses of an adjustable object de-
pending on three variant criterionswith 'L, 'N', and 'M" criterion values.
Example:

Critl = { vd 1,1, va 1,2 ..vd 1y|_)

Crit2 = { vd 21, Va|2’2 , ...ValzyM )

Crit3 = { Val3,1 , Val3,2 , ValgN)

Corresponding address list:

Address[O] = Address (Val 1,1 va 2,1 vad 3,1)
Address[l] = Address (Val 1,1 va 2,1 vad 32)
Address[N - 1] = Address (Val 1,1 Valz,l, ValgyN)
Address[N] = Address (Val 1,1 va 2,2 va 3,1)
Address[N + 1] = Address (Val 1,1y Valzlz, Valgyz)

Address[N + N - 1] = Address (Val 1,1y Valzlz, ValgyN)

Example:

/begin VAR_ADDRESS
0x8840 0x8858 0x8870 Ox 8888 [* see example, page 211 */
/end VAR_ADDRESS
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6.3.133 VAR_CHARACTERISTIC

Prototype:

/begin VAR_CHARACTERISTIC Name { CriterionName }*
[->VAR_ADDRESS]

/end VAR_CHARACTERISTIC

Parameters:

ident Name: Identifier of variant coded adjustable object (refers to
CHARACTERISTIC or AXIS_PTS record).

ident CriterionName:  Corresponding to each combination of variant criteria de-
fined with this parameter the control unit software contains
variants of concerning adjustable object.

Optional Parameters:
->VAR_ADDRESS: Definition of start address of adjustable objects variants.

Description:

This keyword defines one adjustable object to be variant coded, i.e. this adjustable
objects is multiple deposited in control unit software corresponding to the assigned
variant criteria. The number of variants results on valid combinations (forbidden
combinations excluded) of variant criteria

Note: If an AXIS PTS object is variant coded, the curves and maps using this com-
mon axis must be variant coded in the same way, i.e. they have to refer the same vari-
ant criterions in the same order.

Example:

/begin VAR_CHARACTERISTIC [* define NLLM as variant coded */
NLLM
Gear Car
[* gear box including the 2 variants "Manual" and "Automatic" */
[* car body including the 3 variants "Limousine", "Kombi" and "Cabrio" */

/[* four addresses corresponding to the four valid combinations */
/* of criterion 'Gear' and 'Car' (see example, page 211*/
/begin VAR_ADDRESS 0x8840 0x8858 0x8870 Ox 83888
/lend VAR_ADDRESS

/end VAR_CHARACTERISTIC
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6.3.134 VAR_CRITERION

Prototype:

/begin VAR_CRITERION Name Longldentifier { Value}*
[->VAR_MEASUREMENT]
[->VAR_SELECTION_CHARACTERISTIC]

/lend VAR_CRITERION

Parameters:
ident Name: Identifier of variant criterion.
string Longldentifier: Comment to describe the variant criterion.
ident Value: Enumeration of criterion values.

Optional Parameters:

->VAR_MEASUREMENT: This keyword can be used to specify a specia
measurement object. This measurement object in-
dicates with its current value the variant which has
effect on running control unit software.

->VAR_SELECTION_CHARACTERISTIC:

This keyword is used to specify a special charac-
teristic to change the variant of software which is
running on control unit.

Description:

This keyword describes a variant criterion, i.e. some adjustable objects are multiple
deposited in control unit software corresponding to the emuneration of variant crite-
rion values.

Example:

[* variant criterion "Car body" with three variants */
/begin VAR_CRITERION Car "Car body"

/* Enumeration of criterion values*/
Limousine Kombi Cabrio

VAR_MEASUREMENT S CAR
VAR_SELECTION_CHARACTERISTIC V_CAR
/lend VAR_CRITERION
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6.3.135 VAR_FORBIDDEN_COMB

Prototype:

/begin VAR_FORBIDDEN_COMB { CriterionName CriterionVaue}*
/end VAR_FORBIDDEN_COMB

Parameters:

ident CriterionName; Identifier of variant criterion.
ident CriterionValue:  Vaue of variant criterion ' CriterionName .

Description:

This keyword describes a forbidden combination of values of different variant crite-
ria

Example:

[* forbidden variant combination (doesn't exist in control unit software): */
/begin VAR_FORBIDDEN_COMB
Car Limousine [* variant value 'Limousing' of criterion 'Car' */
Gear Manual [* variant value 'Manual' of criterion 'Gear' */
/end VAR_FORBIDDEN_COMB
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6.3.136 VAR_SELECTION_CHARACTERISTIC

Prototype:
VAR_SELECTION_CHARACTERISTIC Name
Parameters:
ident Name: Identifier of characteristic object which indicates the actual
criterion  value. This parameter refers to a
CHARACTERISTIC record of description file.
Description:

This keyword can be used to specify a specia characteristic object. This characteristic
object changes with its current value the variant which has effect on running control
unit software. Referenced VAR_SELECTION_CHARACTERISTIC could have a
'verbal conversion table' and the strings defined at COMPU_VTAB could correspond
to criterion valuesat VAR_CRITERION record.

/begin COMPU_VTAB V_GEAR_BOX
"variants of criterion ""Type of Gear Box
3
17 "Limousine"
39 "Kombi"
41 " Cabrio"

/end COMPU_VTAB

Note: VAR _SELECTION_CHARACTERISTIC may only refer to objects of type
CHARACTERISTIC.

Example:

/begin VAR_CRITERION Car "Car body" Limousine Kombi Cabrio
VAR_SELECTION_CHARACTERISTIC S GEAR _BOX
/lend VAR_CRITERION
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6.3.137 VAR_MEASUREMENT

Prototype:
VAR_MEASUREMENT Name

Parameters:
ident Name: |dentifier of measurement object which indicates the actual
criterion  value. This parameter refers to a
MEASUREMENT record of description file.
Description:

This keyword can be used to specify a special measurement object. This measurement

object indicates with its current value the variant which has effect on running control

unit software. The value 0 (zero) of measurement object corresponds to the first vari-

ant value defined at relative VAR _CRITERION record (see parameter 'Value at

keyword VAR_CRITERION), the value 1 to the second and so on.

Question:

Which value of measurement object should be used to get the effective variant?

a) internal value acquired from control unit software or?

b) physical value computed from internal value using COMPU_METHOD record?

c) Referenced COMPU_METHOD record could be a'verbal conversion table' and the
strings defined a8 COMPU_VTAB could correspond to criterion values at
VAR_CRITERION record?

/begin COMPU_VTAB V_GEAR BOX
"variants of criterion ""Type of Gear Box
3
17 "Limousine"
39 "Kombi"
41 " Cabrio"

/end COMPU_VTAB

Note: VAR_MEASUREMENT may only refer to objects of type MEASUREMENT.

Example:

/begin VAR_CRITERION Car "Car body" Limousine Kombi Cabrio
VAR_MEASUREMENT S GEAR BOX

/end VAR_CRITERION

/* S GEAR BOX =0: indicates variant "Limousine" to be effectiv */

/*S GEAR BOX = 1. indicates variant "Kombi" to be effectiv */

/* S GEAR BOX =2 indicates variant "Cabrio" to be effectiv */
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6.3.138 VAR_NAMING

Prototype:
VAR_NAMING

Parameters:

enum Tag:

Description:

Teg

Format of variant extension (index). Possible values:
NUMERIC: variant extension is a number

(integer: 0,1,2,3...).
This parameter is reserved for future extension
(eg. ALPHA={ A,B,C,D....}).

This keyword defines the format of variant externsion (index) of adjustable objects
name. The extension is used at MCD to distinguish the different variants of adjust-

able objects.
Example:
[* variant extension: see example page 211*/
VAR_NAMING NUMERIC
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6.3.139 VAR_SEPARATOR

Prototype:
VAR_SEPARATOR Separator
Parameters:
string Separator: This parameter defines the separating symbol of variant ex-
tension.
Description:

This keyword can be used to define the separating symbol between the two parts of
adjustable objects name: 1.) identifier 2.) variant extension.

Remark: The identifier of description record of variant coded adjustable objects con-
tains no variant extension. The extension is needed to distinguish the variants at

MCD.
Example:
VAR_SEPARATOR [* example: "PUMKF.1" */
[* three parts of variant coded adjustable objects name: */
[* 1.) Identifier of adjustable object: "PUMKF" */
[* 2.) Separator: "." (decimal point) */
[* 3.) Variants extension: "1 */
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6.3.140 VERSION

Prototype:
VERSION Versionldentifier

Parameters:

string Versionldentifier: short identifier for the version

Description:

String for identification of the version with maximum MAX_STRING (at present
255) characters.

Example:

VERSION "BG5.0815"
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6.3.141 VIRTUAL

Prototype:

/begin VIRTUAL (MeasuringChannel) *
/end VIRTUAL

Parameters:

ident MeasuringChannel: Reference to a measurement (MEASUREMENT) or a
virtual measurement (MEASUREMENT, VIRTUAL)

Description:

This keyword allows virtual measurements to be specified. For this, constants, meas-
urements and virtual measurements can be combined into one quantity. The list speci-
fied with the VIRTUAL keyword indicates the quantities to be linked (reference).
These quantities are combined into one measurement by means of a single conversion
formula. The conversion formula must be capable of processing severa input quanti-

ties.
Example:
/begin MEASUREMENT PHI_FIRING /* Name */
"Firing angle" [* Long identifier */
UWORD [* Datatype*/
R PHI_FIRING  /* Conversion*/
1 /* Resolution */
0.01 [* Accuracy */
120.0 [* Lower limit */
8400.0 [* Upper limit */
/* Quantities to be linked: 2 measurements */
/begin VIRTUAL PHI_BASIS PHI_CORR
/end VIRTUAL
/end MEASUREMENT

/begin COMPU_METHOD R _PHI_FIRING /* Name */
"Addition of two measurements’

FORM [* Convers_type*/

"004.2" [* Display format */

"GRAD_CS' [* physical unit */
/begin FORMULA "X1+ X2" [* X1->PHI_BASIS*/

[* X2 ->PHI_CORR */
/lend FORMULA
/end COMPU_METHOD
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6.3.142 VIRTUAL_CHARACTERISTIC

Prototype:

/begin VIRTUAL_CHARACTERISTIC Formula (Characteristic)*
/end VIRTUAL_CHARACTERISTIC

Parameters:

string Formula Formula to be used for the calculation of the initial physical
value of the characteristic from the physical value of other
characteristics.

ident Characteristic Identifier of those adjustable objects that are used for the
calculation of this characteristic.

Description:

This keyword allows to define characteristics that are not deposited in the memory of
the control unit, but can be used to indirectly calibrate other characteristic values in
the control unit, if these are declared to be dependent on this characteristic. The in-
troduction of virtual characteristic is ther r saving memory in the case

For the initial value of the virtual characteristic must be derived from the values of
other characteristics. The mechansim to implement this is the same as for dependent
characteristics by a list of characteristics and a formula, e.g. ? = arcsin(B). Also B
might be virtua, i.e. its value has to be derived from B_AREA.

The following example makes clear how the calibration process takes place. When
the virtual characteristic ? isinitialized, the value of ? is calculated from the value of
B. Therefore Bre is read from the ECU and Byhys = Bhe/100 is computed. Assuming
the value Bhex = 80, Bpnys = 0.8 and ? phys = arcsin(Bpnys ) = 53.13. Since virtual char-
acteristics are not in the memory of an ECU, ?nex and ? pnys may coincide if the
datatype for ?1e IS choosen an float datatype and the conversion formulais the iden-
tity (one to one formula).

Used in CHARACTERISTIC.
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Example:

/begin VIRTUAL_CHARACTERISTIC
,sin(X1)"
B

/end VIRTUAL_CHARACTERISTIC
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7 Include mechanism

7.1 Description of complex projects

For the description of projects involving several control units or application devices of vari-
ous manufacturers the Include statement can be used.

/include <filename>

This statement allows several description files to be integrated into one project description.
The filename may be put between quotation marks. If the filename contains spaces the quo-
tation marks are required.

Example:

File PROJECT1.A2L

/begin PROJECT RAPE-SEED ENGINE "Engine tuning for operation with rape oil"
/begin HEADER "General project description”
VERSION "0815"
PROJECT_NO 1188
/end

/include ENG_ECU.A2L
finclude ABS ECU.A2L
/include ?SPEC_ECU.A2L"
/end
End of file PROJECT1.A2L

7.2 Description of interface-specific parameters

For parameterization of the drivers and for access to the adjustable and measurement objects
different parameters have to be used within the various drivers. The user interface, which
does not need to know these parameters, in fact only requires a description of the data types
to be able to read in these interface-specific parameters. This description, based on the
ASAP2 metalanguage described hereafter, occurs either INLINE within the description file,
or in separate files. In the second case the Include statement can be used to integrate the de-
scription of interface- specific parameters.

/begin MODULE ...
/include <filename>

/fend MODULE
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PART C: ASAP2 METALANGUAGE

8 Interface-specific description data

Between the control part of the standardised application system and the program parts for ac-
cess to the application interface an interface (ASAP 1b) has been defined. The program parts
for access to the application interface shall in future be realised as linkable drivers.

Furthermore, the description datain the application system are divided into two categories:
1) Parametersthat are used by the control interface.

2) Parameters that are only analysed by the driver and whose meaning is hidden to the
control interface (interface-specific parameters). They are transferred to the driver as a
binary block.

These two measures should make it possible that new interface module types can be handled
without having to introduce any changes in the control part of the application system but
simply by incoporating a new driver.

For the description of the interface-specific parameters a description language (ASAP2
metalanguage, in short A2ML) will be defined on the following pages. Each manufacturer
can specify a special set of parameters for their own interface module types (format descrip-
tion). Using this format description (in A2ML) the standardised application system must be
capable of reading in the interface-specific parameters of the description file and transferring
them to the drivers (see Figure 10).

Description of
interface_specific
Parameters (in A2ML)

Application system

Control L, Reed_in _of -
description description Control

data data

[ Coordination

ASAP1b v

v

Figure 10: Schematic dataflow of description data
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8.1 Format of the ASAP2 metalanguage

To describe the grammar of the ASAP2 metalanguage, an extended Backus-Naur format is
used:

? A non-terminal is represented as asimple identifier:
block _definition

? The symbol used asinference symbol in the production rulesis"::='
type_definition ::= type_name

? A terminal (keyword) is enclosed within quotes:

"Sruct”

? Non-formally defined parts are enclosed within angle brackets. In the description given
hereafter the following two identifiers are used in particular:

<tag>: <tag> is used to define the keywords of the ASAP2 descrip-
tion file by means of a character sequence enclosed within
double inverted commas.

<identifier>: identifier for the definition of data structures.

? An optional part is enclosed within square brackets:
[ <identifier> ]

? Alternative parts are separated by | :
"char" | "int" | "long"

? Explanations are enclosed within comment symbols:

[* comment */

Grammar in the extended Backus-Naur format
declaration .= type_definition ;" | block_definition";"

Definition of a data structure to be used for defining a data record of the description file.

type_definition .= type _name
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type_name ::= predefined_type name |
struct_type name |
taggedstruct_type name |
taggedunion_type name |
enum_type_name

predefined type name "char" |
"int" |
"long" |
"uchar" |
"uint" |
"ulong" |
"double" |

"float"

Definition of a block. A block consists of a special begin keyword ("/begin), a keyword
identifying the record type (e.g. "FUNCTION_LIST"), the relevant data record and an end
keyword ("/end"). Nested blocks are aso possible.

block_definition = "block" <tag> type name

Definition of an enumeration:

enum_type name = "enum" [ <identifier>] "{" enumerator_list"}" |
"enum" <identifier>

enumerator_list = enumerator |
enumerator "," enumerator_list

enumerator ::= <keyword> [ "=" <constant> ]
Definition of data records of the ASAP2 description file with fixed sequence of the data rec-
ord elements.

struct_type _name = "dgtruct” [ <identifier>] "{" [ struct_member_list]"}" |
"gtruct” <identifier>

struct._member_list struct_member |

struct_member struct_member_list

struct._ member = member ;"
member .= type name[array__specifier]
array_specifier = "[" <congtant>"]" |

"[" <constant>"]" array_specifier
Definition of data records of the ASAP2 description file whose elements can specified in a
random sequence. All elements are optional and each element isidentified by its tag.

For the description of lists with a variable number of elements, the symbols (" and ")*" are
used. The sequences identified by these symbols can be repeated any number of times.
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taggedstruct_type _name "taggedstruct” [ <identifier> ]
"{" [ taggedstruct._member_list] "}" |

"taggedstruct” <identifier>

taggedstruct._ member_list ::= taggedstruct_member |

taggedstruct_ member taggedstruct member_list

taggedstruct_member taggedstruct_definition ;" |
"(" taggedstruct_definition ")* ;" |
block_definition™;" |

"(" block_definition ")* ;"

taggedstruct_definition <tag> member |

<tag>"(" member ")*"

Definition of variants in data records of the ASAP2 description file. Similar to the ‘union’
data type used in programming language C, the ASAP2 description file allows only one vari-
ant to be specified at a time in a 'taggedunion'’. Each variant is assigned a tag for identifica-
tion purposes (see <tag>).

taggedunion_type name "taggedunion” [ <identifier> ]
“{" [ taggedunion_member_list] "}" |

"taggedunion” <identifier>

taggedunion_member_list ::= tagged union_member |

tagged union_member taggedunion_member_list

taggedunion_member <tag>[ member] ";" |

block _definition™;"

8.2 Designing A2ML-file

This chapter is describing how to design an A2ML-file for interface-specific data used to-
gether with a ASAP1b compatible driver.

To be compatible with ASAP2 V1.2 atag "IF_DATA” should be defined in the A2ML-file.
This tag is then used by the MCD to interpret the data that is written in the various
IF_DATA-fields in the ASAP2-file. Figure 12 shows a template that preferably should be
used to design a A2ML-file for interface-specific data.

The string ”ASAP1B_*" in the beginning of Figure 12 is atag which is used to separate dif-
ferent interfaces. This makes it possible to define different types of data for different inter-
faces. The *-character in the template could be substituted with a string that describes the
interface (e.g. ASAP1B_RS232 for a serial interface).

The tag SOURCE is described by the ASAP2 specification but because it is located in the
IF_DATA it should be defined in the A2ML -file.

Note: The syntax of user-defined tagsin AML must follow the rule of an ‘ident’.
Example: “IF_DATA 4EXAMPLE....” isnot valid.

The different BLOB tags are used to define interface dependent data that should be put into
BLOB-objects and sent to the ASAP1b-driver when different services are called. Figure 11
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shows which BLOB-objects that is used by the various ASAPlb-services. The ASAP1b-
services missing in the figure does not use any BL OB-objects.

ASAP1b service BL OB-objects used

INIT READ TP BLOB, QP BLOB and KP_ BLOB
INIT ACCESS TP _BLOB and DP_BLOB

ACCESS PA_BLOB

COMMAND TP BLOB

Figure 11: Description of BLOB-objects used in ASAP1b-services

There are two interfaces already defined in the ASAP2 documentation, ASAP1B_CAN and
ASAP1B_ADRESS, these interfaces define a minimum of information that could be used to
reference measurement parameters inside an ECU respectively on a CAN-network. The
A2ML-filefor these interfacesis displayed in Figure 13.
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/begin A2ML

/* tanplatea-nl **************************************************/
/* By: Volvo Car Corporation, 961011 */
I* */
[* Template for designing IF_DATA fieldsfor ASAP2 filesand BLOB's */
* for ASAP1b interface. */

JHRFEKF A KA KH A KKK H K KA K KA KK AK KA KK AR KK IA KKK A KA KA KA KKKk h K [

block "IF_DATA" taggedunion if_data

"ASAP1B_*" /* Thetag of ASAP1b specific information should */
[* start with ASAP1B_ then the * character can be */
/* substituted with a name of manufacturer's choice. */

taggedstruct /* optional parameters */

(block "SOURCE" struct

{
struct /* indispensable */

char [101]; /* source name (string)*/
int; /* min period ( conforming together with min factor */
[* the fastest samplingrate available). */
long; /* min factor */
}
taggedstruct [* optional parameters */

block "QP_BLOB" struct /* QP_BLOB for ASAP1b */
{

IS

/* QP_BLOB specification */
b
}
)*; I* multiple SOURCE may exist */

block "TP_BLOB" struct /* TP_BLOB for ASAP1b */

-~

/* TP_BLOB specification *
b

block "DP_BLOB" struct /* DP_BLOB for ASAP1b */

/* DP_BLOB specification */
b

block "PA_BLOB" struct /* PA_BLOB for ASAP1b*/
{

IS

block "KP_BLOB" struct /* KP_BLOB for ASAP1b */

/* PA_BLOB specification */

/* KP_BLOB specification */

b

/* for MODULE may only TP_BLOB and SOURCE be specified

* for CHARACTERISTIC may only DP_BLOB and PA_BL OB be specified

[* for AXIS_PTS may only DP_BLOB and PA_BL OB be specified

/* for MEMORY_LAYOUT may only DP_BLOB and PA_BL OB be specified

[* for MEASUREMENT may only KP_BLOB, DP_BLOB and PA_BL OB be specified
b

/* Extratags can be defined here */
¥

/************************************************k**********************/

/end A2ML

*/
*/
*/
*/
*/

Figure 12: Template for A2ML-file
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/begin A2ML
/* &ngda‘nl KAK AR KKK KA AR A IR A AR A I AR A I A Ak h A Ak hkhkh Ak hkhhkhkhkhhkhkhhkhkhkhhkhhhhk */
/* By: Volvo Car Corporation, 961217 */
* */
[* A2ML-file defining the interfaces ASAP1B_ADDRESS and ASAP1B_CAN. */
/* KA AR AR AR A A AR A A AR A A AR A A AR A A AR A I AR A I AR A IR A I A A hhkhkhhkkhkhhkkhkhkkkhkhkkkhkxkx */
block "IF_DATA" taggedunion if_data
{
"ASAP1B_ADDRESS' taggedstruct  /* optional parameters */
(block "SOURCE" struct
{
struct /* indispensable */
char [101]; [* source name (string)*/
int; /* min period ( conforming together with min factor the fastest */
[* ...samplingrate available ). */
long; /* min factor */
b
}
)*; /* multiple SOURCE may exist */
block "KP_BLOB" struct /* KP_BLOB specification for ASAP1b */
{
long; /* address of measurement object (e.g. emulator RAM addressing) */
b
b
"ASAP1B_CAN" taggedstruct [* optional parameters */
(block "SOURCE" struct
{
struct /* indispensable */
char [101]; [* source name (string)*/
int; /* min period ( conforming together with min factor */
[* the fastest samplingrate available). */
long; /* min factor */
b
}
)*; /* multiple SOURCE may exist */
block "KP_BLOB" struct /* KP_BLOB specification for ASAP1b */
{
char[33]; /* messagename */
long; * identifier */
int; [* messagesize */
char[101]; /* messagesource */
int; * startbit */
int; * datasize */
taggedstruct
{
"MULTIPLEX" struct
{
int; * startbit */
int; [* datasize */
long; I*tag*/
h
b
} * end of: block "KP_BLOB" */
I /* end of: "ASAP1B_CAN" taggedstruct */
}; /* end of: taggedunion if_data*/
/****************************************k*****k************************/
/end A2ML

Figure 13: A2ML-file for ASAP2 standard interfaces
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8.3 Structure of BLOBs

As described at ASAP1b specification the ASAPLb device needs some ‘binary large objects
(BLOBS) containing interface depending parameters. As long as the structure of BLOB's
doesn't contain any optional parts or any parameter arrays with variable length, the structure
of BLOBs at ASAP1b device need no further explanation:

? The structure of BLOBSs is equivaent to the structure described at A2ML-file (also see
"6.2 Predefined data types’).

Since ASAP2 Version 1.31 there is a specification for the storage layout of the BLOBs
which also describes BL OBs with optional parts.

8.4 Example of ASAP2 metalanguage

The following example illustrates the ASAP2 metalanguage (A2ML) on the basis of the
format definition of ASAP2 version 1.0. It is not adjusted to the modifications of version
1.20 and version 1.21.

Note:

The ASAP2 metalanguage shall be used to specify the format of the interface-specific pa
rameters. The following format specification for the complete ASAP2 description fileis only
intended as an exampleto illustrate the ASAP2 metalanguage.

File EXAMPLE.AML

block "PROJECT" struct project;

struct project (
struct ( /* mandatory part */
char[20]; /* name */
char[100]; /* long identifier */
}
taggedstruct { /* optional part */
block "HEADER" struct projectheader;
('block "MODULE" struct modul )*; /* block "MODULE" can occur several times*/
}
¥
struct modul {
struct /* mandatory part */
char[20]; /* name*/
char[100]; [* description */
}
taggedstruct { [* optional part */
block "MOD_PAR" struct mod_par;
block "MOD_COMMON" struct mod_common;

/* taggedunion interface_param: to be specified by manufacturer */

(block "IF DATA" taggedunion interface_param )*;

(block "CHARACTERISTIC" struct characteristic )*; /* (0...n) times */
(block "AXIS PTS" struct axis_pts)*;

(block "MEASUREMENT" struct measurement )*;

(block "COMPU_METHOD" struct conversion )*;

(block "COMPU_TAB" struct conv_tab )*;

(block "COMPU_VTAB" struct conv_tab_verb )*;

(block "FUNCTION" struct function )*;

(block "RECORD_LAYOUT" taggedstruct record_layout )*;
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Ik kkkkkhkkkkhkkkhkkkhkhkhkkhhkhkkhkhkhkhkhkhhhkdhhkhxk ) kkkkkkkkhkhkkkhkhkkhkkkhkkhhkhkkhkkkhhkk %
/ project header /

struct projectheader {
char[100]; /* comment */
taggedstruct {
"VERSION" char[100];
"PROJECT_NO" char[100];
h
h

/* kkkkkkkhkkkkhkhkkkhkhkkkhkhkkhkhkkkhkhkhkkkx mOdUledeS:rlpthn khkkkkkkhkkkkhkhkkkkhkhkkhkhkkkhkhkkkkx */

struct memory_loc {
enum prg_type{ "PRG_CODE" =0, "PRG_DATA" = 1, "PRG_RESERVED =2}; /* prg_type*/

long; [* addr */
long; [* size*/
long [5] [* offset */
h
struct sdk {
char[20] * label_name*/
char[20] * value*/
b
struct mod_par {
char[100]; /* comment */
taggedstruct { [* optional part */
"VERSION" char[100]; [* data status*/
"ADD_EPK" long;
"EPK" char[100];
"SUPPLIER" char[100];
"CUSOTMER" char[100];
"CUSTOMER_NO" char[40];
"USER" char[40]; [* applications engineer */
"PHONE_NO" char[40];
"ECU" char[40];
"CPU_TYPE" char[40];
"NO_OF _INTERFACES" uint;
("MEMORY_LAYOUT" struct memory_loc )*;
("SYSTEM_CONSTANT" struct sdk )*;
b
h

enum endian { "BIG_ENDIAN" =2, "LITTLE_ENDIAN" =1},

enum datatype{ "UBYTE" =0, "SBYTE" = 1, "UWORD" = 2, "SWORD" = 3, "ULONG" = 4,"SLONG" = 5};

/* *kkkkkkkkkhkkkkhkhkkkhkkkkkkx COntI’Ol Unlt dwrlptlon khkkkkkhkkkkhkkkhkkkkkhkkkhkkx */

struct mod_common {

char[100]; /* comment */
taggedstruct {
"S REC _LAYOUT" char[20];
"DEPOSIT" enum{ "DIFFERENCE" =0, "ABSOLUTE" =1};
"BYTE_ORDER" enum endian;
"DATA_SIZE" int; /* 8/16 bit */
h

}
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/* Khhkkkkkkhkhkhkhkhkhkhkhkkhkhkkhkkk de&:l‘lptlon of chara:ta—igics********************** */
struct axis_descr {

struct { /* mandatory part */
enum{ "STD_AXIS' =0,"COM_AXIS" =1, "FIX_AXIS'=2};
char[20]; /* input quantity */
char[20]; * conversion */
int; /* maximum number of axis points */
double; * lower limit */
double; * upper limit */
b
taggedstruct { [* optional part */
"MAX_GRAD" double; /* maximum gradient */
"MONOTONY" enum { "MON_INCREASE" =0, "MON_DECREASE" = 1}; /* monotony */
"BYTE_ORDER" enum endian; * byte order */
"FIX_AXIS_PAR" struct { [* parameters of fixed characteristic curve/map */
int; I* offset */
int; * shift */
int; /* number of axis points */
h
"DEPOSIT" enum { "DIFFERENCE" =0, "ABSOLUTE" =1}; /* with deviation from standard */
"AXIS_PTS REF" char[20]; [* reference to axis points distribution */
b
b
struct characteristic {
struct { /* mandatory part */
char[20]; /* name  */
char[120]; [* descr %/
enum { "VALUE"=0, "CURVE"=1, "MAP'=2, "CUBOID"=3, "VAL_BLK"=4, "ASCII"=5}; /* type*/
long; [* address */
char[20]; /* deposit */
double; * maxdiff */
char[20]; * conversion */
double; * lower limit */
double; /* upper limit */
b
taggedstruct { /* optional part */
"BYTE_ORDER" enum endian; * byte order */
"BIT_MASK" long; /* bit mask */
"FUNCTION_LIST" ( char[20] )*; /* functions */
"NUMBER" int; /* number of constants or characters*/
"EXTENDED_LIMITS" struct {
double; * extended lower limit */
double; [* extended upper limit */
(block "AXIS_DESCR" struct axis_descr )*; [* axis description */
("IF_DATA" taggedunion ifp_characteristic )*; * interface-specific part */
I /* taggedunion ifp_characteristic: to be specified by manufacturer */

IS

/* *kkkkkkkkkkkkkkk Des:rlptlon of aXIS pOInt diaributions****************** */
struct axis_pts {

struct { /* mandatory part */
char[20]; /* name  */
char[120]; [* descr  */
long; [* address */
char[20]; /* input quantity */
char[20]; [* deposit */
double; * maxdiff */
char[20]; [* conversion */
int; /* maximum number of axis points*/
double; /* lower limit */
double; * upper limit */
b
taggedstruct { /* optional part */
"DEPOSIT" enum{ "DIFFERENCE" =0, "ABSOLUTE" =1};
"BYTE_ORDER" enum endian; * byte order */
"FUNCTION_LIST" ( char[20] )*; * functions */
("IF_DATA" taggedunion ifp_characteristic )*; * interface-specific part */
I /* taggedunion ifp_characteristic: to be specified by manufacturer */

IS
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JFRF KRR KKK KK Kok Kok Kok K Des:ription Of MEASUreMENts ** * * ¥ * k& kkkkkkkkkkkkxkk * [

struct measurement {

struct {
char[20];
char[120];
enum datatype;
char[20];
int;
double;
double;
double;

¥

taggedstruct {
"BIT_MASK"
"BYTE_ORDER"
"FUNCTION_LIST"

long;
enum endian;
( char[20] )*;

"MAX_REFRESH struct {

double;

enum{ "MSEC" =0,"GRAD_CS"'=1};
}.

"VIRTUAL" ( char[20] )*:

/* mandatory part */

/* name  */

/* descr  */

[* datatype*/

/* conversion method */
/* resolution in bits*/
[* accuracy */

[* lower limit */

/* upper limit */

[* optional part */

* bit mask */

[* byte order */

[* functions: keyword only once,

/* followed by list of function names */

/* vaue*/
/* valuein 'msec’ or in 'crankshaft grad' */

/* list of measurementsto be linked */

/* taggedunion ifp_measurement: to be specified by manufacturer */

b
¥

("IF_DATA" taggedunion ifp_measurement )*;

[* interface-specific part */

/* kkkkkkkkkkhkkkkhkhkkkhkhkkkkkx Deg:l'lptlon Of COnVefSOn mahod *hkkkkkhkkkkkkkkhkkkkhkhkk */

struct conversion {

struct { /* mandatory part */
char[20]; /* name  */
char[120]; /* descr */
enum{ "TAB_INTP" =0, "TAB_NOINTP' = 1, "RAT_FUNC" =2, "FORM" = 3};  /* type*/
char[30]; /* format (number of digits or fractiona digits) */
char[30]; /* unit */
}
taggedstruct {

"COEFFS" double[6];
"COMPU_TAB" char [20]
"FORMULA" char [100]
}
¥

[* coefficients */
/* reference to table */
[* formula*/

/* *kkkkkkkkkhkkkkhkkkkkhkkk Des:rlption Of Convars'on tabIS******************** */

struct conv_tab {
char[20];
char[120];
enum { "TAB_INTP"' =0, "TAB_NOINTP"' =
int;
struct tab {
long;
double;
} [256];

/* name */
/* descr  */

I* type  */
/* value_pairs no */
/* int_val */
/* phys val */
/* tab */

[ oxxrkxsxkxkxkx Description of verbal conversion tables ***xxxkxkkkkx x|

struct conv_tab_verb {

char[20]; /* name */
char[120]; /* descr  */
int; I* type */
int; /* value_pairs no */
struct tab {
long; /* int_val */
char[40]; [* text */
} [20];
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JH ORI AKX KKK D&ription of fuNCtions ** ****x k% k k% kx * [

struct function {
char[20];
char[120];

b

/* name  */
/* descr  */

Jr Kk KF KKKk KKKk kKK h kA Kk k Description of record Iayouts****************** */
enum addrtype{ "PBYTE" = 1, "PWORD" = 2, "PLONG" = 3, "DIRECT" =4 };

struct fnc_values{
int no;
enum datatype;

enum{ "COLUMN_DIR" = 1, "ROW_DIR" = 2};

enum addrtype;
¥

struct axis_pts{
int no;
enum datatype;
enum { "INDEX_INCR" =1,
enum addrtype;
b

struct abl_addr {
int no;

b

struct abl_datatype {
int no;
enum datatype;
¥
struct record_layout {
struct {
char[20];

b

taggedstruct {
"FNC_VALUES'
"IDENTIFICATION"
("RESERVED"
"AXIS PTS X"
"AXIS PTS Y"
"NO_AXIS PTS X"
"NO_AXIS PTS Y"
"FIX_NO_AXIS PTS X"
"FIX_NO_AXIS PTS Y"
"SCR_ADDR X"
"SCR_ADDR Y"
"RIP_ADDR_X"
"RIP_ADDR_Y"
"SHIFT_OP X"
"SHIFT_ OP_Y"
"OFFSET_X"
"OFFSET_Y"

b

b

"INDEX_DECR" =2};

struct fnc_values;
struct abl_datatype;
struct abl_datatype) *;
struct axis_pts;
struct axis_pts;
struct abl_datatype;
struct abl_datatype;
int;

int;

struct abl_addr;
struct abl_addr;
struct abl_addr;
struct abl_addr;
struct abl_datatype;

struct abl_datatype;

struct abl_datatype;
struct abl_datatype;

[* datatype of table values */
* row or column oriented */
/* addressing */

/* datatype of axis points*/
/* increasing, decreasing index */
/* addressing */

[* datatype*/

/* optional part */
/* name*/

/* mandatory part */

/* number of axis points*/
/* number of axis points*/

End File EXAMPLE.AML
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8.5 Example of description file

Automation system

I ASAP3

Measurement, Application
and Diagnostic system

ASAP2 -
Coordination
I )

Driver Driver Driver ASAF1b
A A A
v v v
CANIM/
‘ DIM ABUSIM EDIC
Engine control ABS
CANbusor ABUS

Figure 14: Project example

On the basis of the example shown in Figure 14 it is assumed that the drivers for DIM and
CANIM are supplied by supplier 1 and the driver for EDIC by supplier 2. Both suppliers
must then specify the formats for the interface-specific parameters. Thisis done below in the
two files SUPP1_IF.AML and SUPP2.IF.AML.

File SUPP1_IF.AML

/begin A2ML
/* A2ML-file defining the interfaces ASAP1B_DIM and ASAP1B_CAN. */

JHRFFE KA KT AR KA KT HKKAKIHKIEKHIAKIA KKK E KKK KKK KK IAHRK K F AR KK I KKK * [

enum mem_typ{ "INTERN" =0, "EXTERN" =1};
enum addr_typ{ "BYTE"=1, "WORD" =2, "LONG" =4};
enum addr_mode { "DIRECT" =0, "INDIRECT" = 1};

taggedunion if_data {

"ASAP1B_DIM" taggedstruct { /* optional parameters */
(block "SOURCE" struct {
struct { /* indispensable */
char [101]; /* source name (string)*/
int; /* min period ( conforming together with min factor the fastest */
/* ...samplingrate available ). */
long; /* min factor */
b
taggedstruct {
block "QP_BLOB" struct {
long; [* adr_distab */
int; /* len_distab */
long; [* addr_outp */
long; /*trgid  */
b
b
}
)% /* multiple SOURCE */
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IS

block "TP_BLOB" struct {

int;

b

block "KP_BLOB" struct {
long;
enum addr_typ;

b

block "DP_BLOB" struct {
enum mem_typ;

¥

block "PA_BLOB" struct {
enum addr_mode;

I

"ASAP1B_CAN" taggedstruct {

(block "SOURCE" struct {
struct {
char [101];
int;

long;
block "TP_BLOB" struct {
int;
b

block "KP_BLOB" struct {
char[33];

/* display table type*/

/* KP_BLOB specification for ASAP1b */
* address */
[* addr_size*/

/* DP_BL OB specification for ASAP1b */
/* mem_typ */

/* PA_BL OB specification for ASAP1b */
/* addressing mode */

/* end of: "ASAP1B_DIM taggedstruct */
/* optional parameters */

/* indispensable */
[* source name (string)*/

/* min period ( conforming together with min factor */

[* the fastest samplingrate available).
/* min factor */

/* multiple SOURCE may exist */

/* bustiming */

/* KP_BLOB specification for ASAP1b */
/* messagename */

long; /* identifier */
int; /* messagesize */
char[101]; /* messagesource */
int; [* starthit */
int; [* datasize */
taggedstruct {
"MULTIPLEX" struct {
int; [* starthit */
int; [* datasize */
long; I* tag */
b
h
I /* end of: block "KP_BLOB" */
}; /* end of: "ASAP1B_CAN" taggedstruct */
I /* end of: taggedunion if_data*/
/end A2ML
End of file SUPP1_IF.AML
File SUPP2_IF.AML
/begin A2ML

taggedunion if_data {
"ASAP1B_EDIC" taggedstruct {

(block "SOURCE" struct {

struct {
char [101];
int;
long;
h
taggedstruct {
block "QP_BLOB" struct {
h
b
}
i

block "TP_BLOB" struct {

[* optional parameters */

/* indispensable */
/* source name (string)*/

/* min period ( conforming together with min factor the fastest */

/* ...samplingrate available ). */
/* min factor */

/* multiple SOURCE */
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h
block "KP_BLOB" struct { /* KP_BLOB specification for ASAP1b */
h
block "DP_BLOB" struct { /* DP_BLOB specification for ASAP1b */
h
block "PA_BLOB" struct { /* PA_BLOB specification for ASAP1b */
h
} /* end of: "ASAP1B_EDIC" taggedstruct */
b /* end of: taggedunion if_data*/
/end A2ML

end of file SUPP2_IF.AML

The ASAP2 description files of both suppliers could look asfollows:
FileMST_ABS.A2L

/begin PROJECT MST_ABS "Project example see Figure 14"
/begin HEADER "General project description”
VERSION "0815"
PROJECT_NO 1188
/end HEADER

/include engine_ecu.a2l
/include abs_ecu.a2l
/end PROJECT
end of file MST_ABS.A2L

File ENGINE_ECU.A2L

/begin MODULE DIM "Comment on module’ /* Detailed description of an application device */
finclude "suppl_if.aml" * Specification of the interface-specific parts*/
/begin MOD_PAR "Comment"

VERSION "Test version 09.11.93"
ADDR_EPK 0x12345
EPK "EPROM identifier test"
SUPPLIER "Mustermann"
CUSTOMER "LANZ-Landmaschinen”
CUSTOMER_NO "0987654321"
USER "Ignaz Lanz" /* Applications engineer */
PHONE_NO "(01111) 22222"
ECU "Engine control"
CPU_TYPE "Intel 0815"
NO_OF INTERFACES 2
/begin MEMORY_LAYOUT PRG_DATA 0x0000 0x8000 -1 -1 -1 -1 -1
/begin IF_DATA ASAP1B_DIM
/begin DP_BLOB EXTERN /end DP_BLOB * memory type*/
/begin PA_BLOB DIRECT /end PA_BLOB /* addressing mode */
Jend IF_DATA
/end MEMORY_LAYOUT
SYSTEM_CONSTANT "CONTROLLERx CONSTANT1" "0.99"
SYSTEM_CONSTANT "CONTROLLERx CONSTANT2" "2.88"
SYSTEM_CONSTANT "CONTROLLERXx CONSTANT3" "-7"
SYSTEM_CONSTANT "ANY-PARAMETER" "3.14159"
/end MOD_PAR
/begin MOD_COMMON "Characteristic maps always deposited in same mode”
DEPOSIT ABSOLUTE
BYTE_ORDER BIG_ENDIAN
DATA_SIZE 16 [* bit */

Jend MOD_COMMON
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Ibegin IF_DATA ASAP1B_DIM
/begin SOURCE "angular synchonous" 101 1
/begin QP_BLOB 0x5661 20 OxE001 2
/end QP_BLOB
/end SOURCE
/begin SOURCE "time synchronous, rate 20ms" 4 2
/begin QP_BLOB 0x3441 20 OxE041 3
/end QP_BLOB
/end SOURCE
/begin TP_BLOB 14 /end TP_BLOB
lend IF_DATA

/begin IF_DATA ASAPIB_CAN
/begin SOURCE "observing CAN-objects’ 1000 1 /end SOURCE
/begin TP_BLOB $FA /end TP_BLOB

fend IF_DATA
/begin CHARACTERISTIC Kl "I share for speed limitation"
VALUE [* type: constant */
0/408F * address*/
DAMOS FW /* deposit */
5.0 * max_diff */
FACTORO1 * conversion */
0.0 * lower limit */
255.0 * upper limit */

[* interface-spec. parameters: address location, addressing */
/begin IF_ DATA ASAPIB DIM

/begin DP_BLOB EXTERN /end DP_BLOB [* memory type */

/begin PA_BLOB DIRECT /end PA_BLOB /* addressing mode */
lend IF_DATA
/begin FUNCTION_LIST V_LIM I* reference to functions */

fend FUNCTION_LIST
/fend CHARACTERISTIC

/begin CHARACTERISTIC PUMCD "Pump characteristic map"

MAP [* type: characteristic map
0x7140 * address*/

DAMOS _KF I* deposit */

100.0 * max_diff */
VOLTAGE * conversion */

0.0 * lower limit */

5000.0 * upper limit */

[* interface-spec. parameters: address location, addressing */
/begin IF_DATA ASAPIB_DIM

Ibegin DP_BLOB EXTERN /end DP_BLOB /* memory type */
/begin PA_BLOB INDIRECT /end PA_BLOB [* addressing mode */
/end IF_DATA
/begin AXIS_DESCR [* X-axis */
STD_AXIS /* standard axis (no group or fixed characteristic map) */
N /* input quantity */
N_RULE * conversion */
16 /* maximum number of axis points */
0.0 * lower limit */
5800.0 * upper limit */
MAX_GRAD 20.0 /* max_grad */
Jend AXIS_DESCR
/begin FUNCTION_LIST CLDSTRT FLLD I* reference to functions */

fend FUNCTION_LIST
/fend CHARACTERISTIC
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/begin MEASUREMENT ~ M_ECORR
"corrected fuel mass'
UWORD

M_E

BIT_MASK
/begin IF_DATA ASAP1B_DIM
/begin DP_BLOB EXTERN /end DP_BLOB
/begin PA_BLOB DIRECT /end PA_BLOB
/begin KP_BLOB 0x8038 WORD /end KP_BLOB
Jend IF_DATA
/begin IF_DATA ASAP1B_CAN
Ibegin KP_BLOB

/* datatype */

[* reference to conversion method */
/* resolution in bits*/

[* accuracy in'%' */

I* lower limit */

[* upper limit */

/* bit mask */

/* memory type */

/* addressing mode */
[* address, address length */

[* interface-specific part */

"message-x" /* message name */
0x0123 /* identifier */
8 /* message length */
"sender-Y" [* sender */
5 [* start bit */
16 /* bit length */
Jend KP_BLOB
/end IF_DATA

/begin FUNCTION_LIST CLDSTRT FLLD
/end FUNCTION_LIST

/end MEASUREMENT

/begin MEASUREMENT N
"current speed"”
UWORD
N_RULE
4
0.006
0.0
5800.0
BIT_MASK OXFFFF
Ibegin IF_DATA ASAP1B_DIM
/begin DP_BLOB EXTERN /end DP_BLOB
/begin PA_BLOB DIRECT /end PA_BLOB
/begin KP_BL OB 0x8020 WORD /end KP_BLOB
Jend IF_DATA
/begin IF_DATA ASAP1B_CAN
/begin KP_BLOB

/* reference to functins */

/* datatype */

[* reference to conversion method */
/* resolution in bits*/

[* accuracy in'%' */

I* lower limit */

[* upper limit */

/* bit mask */

/* memory type */
/* addressing mode */
[* address, address length */

[* interface-specific part */

"message-x" /* message name */
0x0123 /* identifier */
8 /* message length */
"sender-Y" * sender */
21 [* start bit */
16 /* bit length */
Jend KP_BLOB
fend IF_DATA

/begin FUNCTION_LIST
Jend FUNCTION_LIST
Jend MEASUREMENT

V_LIM CLDSTRT FLLD

/begin COMPU_METHOD  FACTORO1
"factor 1"
RAT_FUNC

"964.0"

COEFFS 0.0 1.0 0.0 0.0 1.0 0.0

Jend COMPU_METHOD

/begin COMPU_METHOD M_E
"amount"
TAB_INTP
"%4.0"
"mg/H"
COMPU_TAB "AMOUNT"

Jend COMPU_METHOD

I* reference to functions */

/* name*/

/* long identifier */

[* fractional rational function */

[* format string */

[* unit */

/* coefficients for polynome conversion */

/* name*/

/* long identifier */

[* conversion table with interpolation */
[* format string */

/* unit*/

[* reference to table */
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/begin COMPU_METHOD

COEFFS
/end COMPU_METHOD

/begin COMPU_METHOD

COEFFS
/end COMPU_METHOD
/begin COMPU_TAB

/end COMPU_TAB

/begin FUNCTION
/begin FUNCTION
/begin FUNCTION

N_RULE

"speed"
RAT_FUNC
"%4.0"
"1/min

0.0255.0 0.0 0.0 5800.0 0.0

VOLTAGE

AMOUNT

"voltage"
RAT_FUNC
"%4.0"
"V

0.0255.0 0.0 0.0 5000.0 0.0

"conversion table for AMOUNT"

TAB_INTP
4

0 0.0 100 10.0 156 30.0 255

V_LIM "speed limitation"
CLDSTRT "cold start"

FLLD "full load"

/begin RECORD_LAYOUT DAMOS_FW

FNC_VALUES

/end RECORD_LAYOUT

1
UBYTE
COLUMN_DIR
DIRECT

/begin RECORD_LAYOUT DAMOS _KF

SRC_ADDR X

NO_AXIS PTS X

AXIS_PTS X

SRC_ADDR_Y

NO_AXIS PTS Y

AXIS PTS Y

FNC_VALUES

/end RECORD_LAYOUT

1
UWORD

2
UBYTE

3

UBYTE
INDEX_INCR
DIRECT

4
UWORD

5
UBYTE

6

UBYTE
INDEX_INCR
DIRECT

7
UBYTE
COLUMN _DIR
DIRECT

/* name /*
/* long identifier */

[* fractional rational function */

* format string */
[* unit */
/* coefficients for polynome conversion: "don't care" */

/* name*/
/* long identifier */

[* fractional rational function */

[* format string */
/* unit*/
[* coefficients for polynome conversion: "don't care" */

/* name*/

[* table with interpolation */
/* number of value pairs */

43.0

[* value pairs*/

/end FUNCTION
/end FUNCTION
/end FUNCTION

/* BOSCH record layout */

/* DAMOS constant */

[* description of function value: */

/* position in memory */

[* data type of the constant */
/* deposited in columns (don't care) */

[* direct addressing */

/* DAMOS characteristic diagram
[* description of the addresses of the X-input quantities */

/* position in memory */
[* datatype */

/* description of the number of X-axis points*/

[* position in memory */
/* word length */

[* description of the X-axis point values */

/* position in memory */

[* datatype of the axis point values */

* increasing index with increasing addresses */
[* direct addressing */

[* position in memory */
[* datatype */

[* description of the number of Y-axis points */

/* position in memory */
/* word length */

/* description of the Y-axis point values */

[* position in memory */

/* datatype of the axis point values */

/* description of the addresses of the Y -input quantities */

[* increasing index with increasing addresses */
/* direct addressing */

[* description of the function values */

/* position in memory */

[* datatype of the table values */
/* deposited in columns */

[* direct addressing */
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/begin RECORD_LAYOUT SIEMENS KF

1
UWORD
COLUMN_DIR
DIRECT

/end RECORD_LAYOUT

/begin RECORD_LAYOUT SIEMENS _SST
AXIS PTS X

1
UWORD
INDEX_INCR
DIRECT

Jend RECORD_LAYOUT

Jend MODULE

end of file ENGINE_ECU.A2L

/* SIEMENS record layout */

/* SIEMENS characteristic map */
* description of the function values: axis points */
[* are described in an additional specification */

/* position in memory */

[* datatype of the table values */

/* deposited in columns */

[* direct addressing */

/* SIEMENS axis points distribution */
[* description of the axis point values*/
/* position in memory */
/* datatype of the axis point values */
/* increasing index with increasing addresses */
[* direct addressing */

file ABS.ECU.A2L

/begin MODULE EDIC "Comment on module’

f/include "supp2_if_aml"

/begin MOD_PAR "comments"
VERSION "test version 09.11.93"
ECU "ABS control"
/end MOD_PAR
/begin MOD_COMMON ” comments on these parameters’
DEPOSIT ABSOLUTE
BYTE_ORDER BIG_ENDIAN
DATA_SIZE 16 /* bit*/

Jend MOD_COMMON

/begin IF_DATA ASAP1B_EDIC
Ibegin SOURCE

Jbegin QP_BLOB
/end QP_BLOB
Jend SOURCE
Jbegin TP_BLOB
Jend TP_BLOB
Jbegin IF_ DATA
Jbegin CHARACTERISTIC

/end CHARACTERISTIC

/* detailed description of an application device */

[* specification of the interface-specific parts*/
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/begin MEASUREMENT N

"engine speed"
UWORD [* datatype */
R_SPEED_3 I* reference to conversion method */
2 /* resolution in bits */
25 [* accuracy in'%' */
120.0 /* lower limit */
8400.0 /* upper limit */
BIT_MASK OXOFFF /* bit mask */
BYTE_ORDER LITTLE_ENDIAN
/begin IF_DATA ASAPIB_EDIC
/begin KP_BLOB * interface-specific part */

"SND" 0x10 Ox00 Ox05 0x08
"RCV" 4 UWORD

fend KP_BLOB

/begin PA_BLOB

/end PA_BLOB
/begin DP_BLOB

/end DP_BLOB
/end IF_DATA
/begin FUNCTION_LIST ID_ADJUSTM FL_ADJUSTM /* referenceto functions*/
/fend FUNCTION_LIST
/end MEASUREMENT

/fend MODULE
end of file ABS_ECU.A2L
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8.6 AML example for ASAP1a-CCP

Note:
1. Some elementsin this example are not compatible with ASAP2 V1.2. Therefore
extensions are necessary which lead to new keywordsin ASAP2 V1.3
2. The exampleisonly valid with ASAP2 V1.3 and higher (new keywords)

/****************************************************************************/
/* */
/* ASAP2 Meta Language for CCP CAN Calibration Protocol V2.1 */
[* Assunes ASAP2 V1.2 or |ater */
/* */
/* AML Version V2.6, 18.10.2002 */
/* */
[* Vector Infornatik, Zaiser */
/* Hewl ett Packard, Krueger */
/* ETAS, Mier */
/* Vector Informatik, Schuernmans */
/* */
/* Dat at ypes: */
/* */
/* A2M ASAP2 W ndows Erl aeuut erung */
/* ________________________________________________________________ */
/* uchar UBYTE BYTE unsigned 8 Bit */
/* char SBYTE char signed 8 Bit */
/* ui nt UWORD WORD unsi gned integer 16 Bit */
/* int SWORD int signed integer 16 Bit */
/* ul ong ULONG DWORD unsi gned integer 32 Bit */
/* | ong SLONG LONG signed integer 32 Bit */
/* fl oat FLOAT32_I| EEE float 32 Bit */
/* */

AR AR E R EEREEEEEEEEEEREEEREEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

" ASAP1B_CCP" taggedstruct {
/* Beschrei bung der DAQ Listen */
(bl ock "SOURCE" struct {
struct
char [101]; /* Name of the DAQ List (data acquisition list),
neasur enent source . */
/* If the DAQ Liste only supports one fixed ECU
sanpling rate, it can be decl ared bel ow
to achieve conpatibility with the ASAP2 standard.
G herw se description of the possible ECU

sanpling rates in QP_BLOB */
int; /* Period definition : Basic scaling unit in

CSE defined in ASAPlb (CSE=Code for Scaling Unit) */
| ong; /* Period definition : Rate in Scaling Units */

t ’aggedst ruct
" DI SPLAY_| DENTI FI ER' char[32];
bl ock "QP_BLOB" struct {

uint; /* Nunmber of the DAQ List 0..n */
taggedstruct {
"LENGTH" ui nt; /* Length of the DAQ Liste, maxi mum nunber of
the useabl e ODTs */
"CAN_| D_VARI ABLE"; /* CAN- Message-ID is variable */

"CAN_I D_FI XED" ul ong;
/* CAN-Message-1D of the DTGCs is fixed,

Default DTO
Bit31 = 1: extended ldentifier
Bit31 = 0: standard ldentifier */

/* Not applied if the ECU uses the DTMId */
("RASTER' uchar )*;
/* Supported CCP Event Channel Nanes
of this DAQ List */
("EXCLUSI VE' int )*;

)* Excl usi on of other DAQ Lists */
" REDUCTI ON_ALLOWED";
/* Data reduction possible */
"FIRST_PID' uchar; /* First Packet ID (PID) of the DAQ List */
}_};
} )*: /* end of SOURCE */
/* Description of the avail abl e ECU Sanpling Rates (Event Channels) */
(bl ock "RASTER' struct {
char [101]; /* CCP Event Channel Nane */
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char [9];
uchar;
int;

| ong;

taggedstruct {
(" EXCLUSI VE"

/*
/*
/*

Short Display Nanme of the Event Channel Nane
Event Channel No., used for CCP START_STOP)
Period definition : basic scaling unit
as defined in ASAPlb

/* ECU sanple rate of the event channel,

in CSE

period definition based on the basic scaling unit

uchar )*;

/* Excl usion of other CCP Event Channels

b
})*; /* end of RASTER */

/* Group several
/* e.g. group all

char [101];

char [9];

t aggedst ruct
(" RASTER'

}s

uc

N end

/* Description of

bl ock " SEED KEY"
char[ 256] ;

char[ 256] ;
char[ 256] ;
) d of
/* Description of

bl ock " CHECKSUM'
char[ 256] ;

event channels to form one conbi ned event */

cylinder synchronous events to one conbined el ement */
(bl ock "EVENT_GROUP" struct {

/* Event group name */
/* Short nanme for the event group */

har )*;

/* all
(CCP Event Channel

event channel s bel oging to group
Nunbers for START_STOP)

/* end of EVENT_GROUP */

the authentification process */

struct {

/* Narme of the Seed&Key DLL for CAL Privil edge,
including file-Extension wthout path */
Nane of the Seed&Key DLL for DAQ Privil edge,
including file-Extension without path */
Nane of the Seed&Key DLL for PGM Privil edge,
including file-Extension wthout path */

/*
/*

/* end of SEED_KEY */

t he checksum cal cul ati on process */
struct {

*/

/* Name of the Checksum DLL representing the ECU Al gorithm

including file-Extension without path */

}; /* end of CHECKSUM */
bl ock "TP_BLOB" struct {
ui nt; /* CCP Version, H gh Byte: Version
Low Byte : subversion (dec.) */
ui nt; /* Bl ob- Version, H gh Byte: Version
Low Byte : subversion (dec.) */
ul ong; /* CAN-Message ID for 'Transnmitting to ECU (CRM'
Bit31 = 1: extended ldentifier
Bit31 = 0: standard ldentifier */
ul ong; /* CAN- Message ID for 'Receiving fromECU (DTM*
Bit31 = 1. extended ldentifier
Bit31 = 0: standard ldentifier */
uint; /* Logi cal CCP-Address of the (station address) */
ui nt; /* Byte order of Multiple-byte-itens
1 = high Byte first, 2 = low byte first */
taggedstruct {
bl ock "CAN_PARAM' struct {
ui nt; /* Quartz freq. of the elec. control unit */
uchar; /* BTRO */
uchar; /* BTRL */
s
" BAUDRATE" ul ong; /* Baud rate in Hz. */
"SAMPLE_PO NT" uchar; /* sanmpling point of time in percent */
"SAMPLE _RATE" uchar; /* nurmber of sanples per Bit (1 oder 3) */
"BTL_CYCLES" uchar; /* nunmber of BTL-cycles */
"SIJW uchar; /* SJWparaneter in BTL-cycles */
" SYNC_EDGE" enum {
"SI NGLE' = 0, /* Synchronisation only on fallende edge */
"DUAL" =1 /* Synchr. on falling and rising edge */
H
"DAQ_MODE" enum { /* mode of cylcic data acquisition */
"ALTERNATI NG' = 0, /* ECU is sending one ODT per cycle */
"BURST" =1 /* ECU is sending a conpl ete DAQ */
H
"BYTES_ONLY"; /* ECU supports max. elements of one Byte size */
/* otherw se ECU supports different dataTypes */
" RESUVE_SUPPORTED"; /* ECU supports the Resunme function */
" STORE_SUPPORTED" ; /* ECU supports the Store function */

" CONSI STENCY" enum {

}s
" ADDRESS_EXTENSI ON' enum { /*

"DAQ' = 0
“eOT* = 1
"DAQ' = 0
"ooT" = 1

, 1>
[ *

addr ess extension

*/

, /* ECU supports only one Address extension

w thin an DAQ
/*
within an ODT

*/

*/

ECU supports only one Address extension

consi stency of a conplete DAQ ist guaranteed */
consi stency of a conplete ODT ist guaranteed */
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b
bl ock " CHECKSUM PARAM' struct {
ui nt; /* checksum cal cul ati on procedure
standard types not yet defined,
if greater of equal 1000 : manufacturer specific */
ul ong; /* Maxi mum bl ock | ength used by an ASAPla- CCP
command, for checksum cal cul ati on procedure */
taggedstruct {
" CHECKSUM_CALCULATI ON' enum {
"ACTI VE_PAGE" = O,
"BIT_OR WTH OPT_PAGE" =1

}
}; /* end of CHECKSUM PARAM */
(bl ock "DEFI NED _PAGES" struct {
struct {
ui nt; /* Logical No. of the nenory page (1,2,..) */
char[101]; /* Nanme of the menory page */
ui nt; /* Adress-Extension of the nenory page (only
Low Byte significant) */
ul ong; /* Base address of the nenory page */
ul ong; /* Length of the menory page in Bytes */
b
taggedstruct {
"RAM'; /* menory page in RAM */
" ROM'; /* menmory page in ROM */
" FLASH"; /* menory page in FLASH */
" EEPROM' ; /* menory page in EEPROM */
"RAM INIT_BY_ECU'; /* nmenory page is initialised by ECU start-up */
"RAM_INIT_BY_TOOL"; /* RAM nenory page is initialised by the MCS */
"AUTO _FLASH BACK"; /* RAM nenory page is automatically flashed back */
" FLASH_BACK"; /* feature available to flash back the RAM nenory page */
" DEFAULT"; /* menory page is standard (fall back node) */

*: /* end of DEFI NED_PAGES */

( "OPTIONAL_CVMD' wuint )*; /* CCP-Code of the optional command avail abl e
inthe ECU It is recommended to declare all
non-standard ECU conmmands here */

}
Y o0

/* for MEMORY_SEGVENT */
(" ADDR_MAPPI NG' struct {
ul ong; /* from */
ul ong; /* to */
ul ong; /* length */
})*; /* end of ADDR_MAPPI NG */

end of TP_BLOB */

/* for CHARACTERI STI C and AXI S_PTS and MEMORY_LAYQUT */
"DP_BLOB" struct {
ui nt; /* Address extension of the calibration data
(only Low Byte significant) */
ulong; /* Base address of the calibration data */
ulong; /* Nunber of Bytes belonging to the calibration data */
}; /* end of DP_BLOB */
/* for MEASUREMENT */
bl ock "KP_BLOB" struct {
ui nt; /* Address extension of the online data
(only Low Byte significant) */
ulong; /* Base address of the online data */
ulong; /* Nunmber of Bytes belonging to the online data (1,2 or 4) */
taggedstruct {
("RASTER' uchar) *;
/* Array of event channel initialization values */

b
}; /* end of KP_BLOB */
}; /* end of ASAP1B_CCP */
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8.7 Win32 API for the ASAPla CCP Seed&Key Algorithm DLL

Author : Michagl Rossmann, SIEMENS

In order to have a common implementation of the Seed& Key algorithms used for getting ac-

cess to alocked, CCP accessed ECU, the following API is proposed:

Function name: | ASAP1A_CCP_ComputeK eyFromSeed

Parameter 1. Pointer to the Seed data, retrieved from ECU’s GET_SEED cmd,

4 BYTEs of data.

Parameter 2: Pointer to 6 BY TES of data, returning the calculated Key.

An example of an implementation of such an API written in C++ islike follows:

/*
/1 Header file for ASAPla CCP V2.1 Seed&Key Al gorithm
*/

#i f ndef _SEEDKEY_H_
#define _SEEDKEY_H_

#i fndef DI |l nport

#define D |l nport __decl spec( dllinport )
#endi f

#i f ndef DI | Export

#define D | Export __decl spec( dl I export )
#endi f

#i f def SEEDKEYAPI _I MPL /1 only defined by inplementor of SeedKeyApi
#defi ne SEEDKEYAPI Dl | Export __cdecl

#el se

#defi ne SEEDKEYAPI DI |1 nmport __ cdecl

#endi f

#i fdef __cplusplus
extern "C' {
#endi f

BOOL SEEDKEYAPI ASAP1A CCP_Conput eKeyFrontSeed (BYTE * Seed,
unsi gned short SizeSeed,
BYTE *Key,
unsi gned short MaxSi zeKey,
unsi gned short *SizeKey);

/] Seed: Pointer to seed data
/] SizeSeed: Size of seed data (length of , Seed')
/'l Key: Poi nter, where DLL should insert the cal cul ated key data.

/1 MaxSi zeKey: Maxi mum size of , Key*.
/1 SizeKey: Should be set from DLL corresponding to the nunber of data

I inserted to , Key* (at nost , MaxSi zeKey')

/1 Result: The value FALSE (= 0) indicates that the key could not be
I calcul ated from seed data (e.g. , MaxSi zeKey' is too small).
I TRUE (!= 0) indicates success of key cal cul ation.

#i f def cpl uspl us

}
#endi f
#endi f // _SEEDKEY H_
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~~

/
/ Inplementati on of Seed&Key DLL for ASAPla CCP V2.1
/

#i ncl ude <wi ndows. h>

#i ncl ude <nenory. h>
#def i ne SEEDKEYAPI _| MPL
#i nclude "..\seedkey. h"

extern "C" {

BOOL SEEDKEYAPI ASAP1A CCP_Conput eKeyFronSeed (BYTE *Seed,
unsi gned short SizeSeed,
BYTE *Key,
unsi gned short MaxSi zeKey,
unsi gned short *Si zeKey)

{
/* ... inplementation of seed&ey al gorithm
The result should be witten in Key.
the result of the CCP 2.1 cmd GET_SEED.
*/
MessageBox(NULL, "Call to ASAP1A CCP_Conput eKeyFr onSeed", " Seed&Key",
MB_OK) ;
}
}
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8.8 Win32 API for the ASAPl1a Checksum Algorithm DLL
Author : Michael Rossmann, SIEMENS

In order to have a common interface to the implementation of the checksum algorithms used
for verifying ECU calibration and program data, the following API is proposed:

Function name: | BOOL CalcChecksum(struct TRange * ptr, int nRanges, BY TE
*pnChecksum, int * pnSignificant, WORD nFlags)

Parameter 1. Pointer to an array of ranges, stored in structures of type TRange.
Parameter 2. Number of ranges stored in the array which parameter 1 points to.
Parameter 3: Pointer to a byte array where the checksum has to be stored. A maxi-

mum of 8 byteswill be written by the DLL, so the caller should reserve

space for 8 bytes of data.

Parameter 4. Length of actually calculated checksum (1 ... 8)

Parameter 5: Flag field for commanding the way how the algorithm should work.

Currently, only bit O is defined:

Bit 0 = 0 means. pnChecksum shall receive the result of the
checksum calculation of the algorithm.

Bit 0 = 1 means: pnChecksum points to a checksum which shall
be compared within the DLL with the checksum calculated by the
algorithm. Return TRUE if checksums areidentical, FALSE
otherwise.

All other bits are reserved and should be set to zero.

A TRangeis defined as follows:

struct TRange
char *pMem
unsi gned | ong | Len;

}

The Calling convention islike defined in ,, WIN32 API specification for ASAP1b*, chapter
2.4.

An example of an implementation of such an API written in C++ islike follows:
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/*

/1 checksum h

/1 Header file for ASAPla CCP V2.1 Checksum Al gorithm
*/

#i f ndef _CHECKSUM H

#defi ne _CHECKSUM H

#i fdef __cpl usplus
extern "C" {

#endi f

#i fndef D |1 nport

#define D || nport __decl spec( dllinmport )
#endi f

#i f ndef D | Export

#defi ne D | Export __decl spec( dllexport )
#endi f

#i f def CHECKSUMAPI I MPL // only defined by inplenmentor of ChecksumAp
#def i ne CHECKSUVAPI Dl | Export _ cdec

#el se
#def i ne CHECKSUVAPI DI | I nport _ cdec
#endi f
struct TRange
{
char *pMem
unsi gned | ong | Len;
1

#i fdef __cpl usplus
extern "C" {
#endi f

BOOL CHECKSUMAPI Cal cChecksun{struct TRange *ptr, int nRanges, BYTE
*pnChecksum int *pnSignificant, WORD nFl ags);

#i fdef __cpl uspl us

o
#endi f

#endi f // _CHECKSUM H
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I
/1 Implenentation of checksum DLL for ASAPla CCP V2.1
I
#i ncl ude <wi ndows. h>
#i ncl ude <nmenory. h>
#defi ne CHECKSUMAPI _| MPL
#i ncl ude "checksum h"
extern "C' {
BOOL CHECKSUMAPI Cal cChecksum(struct TRange *ptr, int nRanges,
BYTE *pnChecksum int *pnSignificant,
WORD nFl ags)
t
int i;
unsi gned long crc32 value = Oxffffffff; /* pre-condition - bits al
ones */
BOOL bRet = TRUE;
*pnSigni ficant = 4,
for(i = 0; i < nRanges; i++)
crc32_value = calculate_crc32(ptr[i].pMem ptr[i].!lLen,
crc32 _val ue);
crc32_value = crc32_value N Oxffffffff; /* post-condition - one's
conpl enent */
i f(nFlags & 0x0001)
i f(mencnp(&crc32_val ue, pnChecksum *pnSi gni ficant) == 0)
bRet = TRUE;
el se
bRet = FALSE;
mencpy( pnChecksum &crc32 val ue, sizeof (unsigned |ong));
return bRet;
}
} /] extern "C
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9 Appendix A: Record layouts
BOSCH: DAMOS, MSA15
CC, CD, AP distribution

Initial address ——»

acc to description file X-source address

number of X-axispoints | DAMOS: 1 Byte; MSA15:2 Byte
X1
X2 n

Xn

Y -source address

number of Y -axis points

Y1 DAMOS: 1 Byte; MSA15:2BYte | cparaterisic map only
Y2
) m
Yn
W1
Wi 2
W3
: m*n (in columns)
Wa,m-2
Wa,m-1
Wa,m

FV, FVB, FCC, FCD, GCC, GCD, ASCII:
Address points directly to the function value

VFV, VFCC, VFCD:
Function values are addressed indirectly (via vector table)

BOSCH: KEBUSS
FV, CC, CD

Initial address ———»

number of X-axispoints | 1 Byte characteristic curve and charateristic map onl
acc to description file P v 2 oy

number of Y-axispoints | 1 Byte charateristic map only

Xn
Xn-

-1 n characteristic curve
and characteristic map only

characteristic map only
E

m*n (in rows)
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BOSCH: C-DAMOS
CC, CD, AP distribution

Initial address ——»

A i ifi 2 Byte
acc to description file identifier v
X-source address 2Byte
number of X-axispoints | 2 Byte
xn «— X-axis address 2 Byte
X
-n-1 Y -source address 2Byte o
. — Characteristic map only
X, number of Y-axispoints | 2 Byte
X1 Y -axis address 2 Byte
function value address 2 Byte
» Whm
Yo, \\;VVn-l,m
n-2,m
Ym—l .
. m*n (in rows)
Y2 W3’1
Y1 Wa1
W1

FCC, FCD, GCC, GCD, ASCII

\ identifier 2Byte

i function value address 2 Byte
Wn,m

m*n (in rows)

FV, FVB:
Address points directly to the value(s)

VFCC, VFCD:
Indirect addressing via vector table (in all other respectsidentical to FCC, FCD)
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Siemens: Record layout

FV, CC, CD (other types???)

Initial 8ddr€_£8_ — X1 characteristic curves
acc to description file X2 n  and characteristic map
Xn
Initial address ——» | W 1 W 1
acc to description file W'z W1
W3 W31
i o m*n (in columns or rows)
W m-2 Wh-2,m
Wa,m-1 Wah-1,m
Wam WWo,m
Initial address ———» Y1 characteristic map only
acc to description file Yo m
Ym
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10 Appendix B: IEEE-Floating-Point-Format

10.1 32-Bit Format

Sign Biases Exponent Significant

S |e7 |e6 |.. |el |e0 |B1 |b2 |b3 |.. [b21 |[b22 |[b23

31 23

0

Table 6: |EEE-Floating-Point-Format (32-Bit)

Representation of real numbers: ? 177252, b,b,b,...b,,

s Oorl
E: any integer between -126 and +127 (E = e - 127)
bi: 0or 1 (whereby=1)

(?127)?’_;?q?2i? 28 Hh o
RealNumber =217 2 2 ? ?9)?3 where by = 1
i?0 * )
10.2 64-Bit Format
Sign Biases Exponent Significant |
S |e10]e9 |.. [e1 [e0 b1 [b2 [|b3 ... [b50 |lb51 [|b52 ||
63 52 0

Table 7: IEEE-Floating-Point-Format (64-Bit)

Representation of real numbers: 72172257, ,b,b,b,...b,,

s Oorl
E: any integer between -1022 and +1023 (E = e - 1023)
bi: 0or 1 (whereby=1)

10
(2108 )27 32217 =2

2Db 2
RealNumber =2 17?22 70 27 2-%2

wherebg=1
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11 Appendix C: Using Reference Curves as Normalization Axes for
Maps

11.1 Background

In certain calibration environments, the use of the same curves for normalization of two or
more maps can save time during calibration and ROM storage while providing calibration
control of resolution. A map specifies an axis as a CURVE_AXIS (See keywords
AXIS DESCR and CURVE_AXIS REF) with a reference to the name of an existing curve
defined elsewhere in the symbolic information. Typically, two such curves would be speci-
fied, one to normalize the map in the X direction, and one to normalize the map inthe Y di-
rection. Because of the interpolation within the curve and then in the map, the number of
pairs in the curve does not have to match the number of points along the corresponding map
axis.

Overall Technique

Two curves are needed; one for the map X direction and one for themap Y direction. The X
values for the curves must be ordered such that their values are always staying the same or
increasing. The output of each curve are indices used to determine four cells within a map,
whose values are interpolated to result in a single Z value. Since the output of a curve is a
floating-point value, the value is truncated to determine one cell in the map, with the adja
cent cell one larger. The interpolation is done twice in the X direction (once for each row)
resulting in two Z values. These two Z values are then interpolated to result in a final Z
value. The interpolation uses the identical-slope method, where for two existing known
points, (X1,Y1) and (X2,Y2), the corresponding Y value for a given X value that lies on the
line between the two pointsisgiven by: Y = Y1 + (X-X1)((Y2-Y1)/(X2-X1))

Determining the Map Indices

When the input value to a reference curve is less than or equal to the lowest X value, the re-
sult is set to the Y value corresponding to the lowest X value. When the input value to a
curve is greater than or equal to the highest X value, the result is set to the Y value corre-
sponding to the highest X value. When the input value matches an X value, the result is set
to the corresponding Y vaue. Otherwise, the result is determined by interpolation between
the two adjacent pairs whose X values form boundaries around the input value.

Determining the Map Normalized Value

The map cells are artificially numbered with integers beginning with O in both the X and Y
direction. Two floating-point values are obtained from two curves, one for the X direction
and onefor the Y direction.

If the X direction floating-point value is less than O, then the corresponding two column in-
dices are set to 0. Otherwise the first column index is set to the whole number portion of the
value and the second column index is set to one larger. Now, if the second column index is
greater than or equal to the number of columnsin the map, the first and second column indi-
ces are set to the number of columns minus 1.

If the Y direction floating-point value is less than O, then the corresponding two row indices
are set to 0. Otherwise the first row index is set to the whole number portion of the value and
the second row index is set to one larger. Now, if the second row index is greater than or
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equal to the number of rows in the map, the first and second row indices are set to the num-
ber of rows minus 1.

The intersection of the rows and columns determine four cells whose values are interpolated
to result in asingle Z value. The two values at the intersecting columns of one row are inter-
polated to obtain an intermediate result, and likewise for the other row. The two intermediate
results are then interpolated in the Y direction to come up with the final Z result.

11.2 Example

The following example shows a map (Z_MAP) with 7 columns and 6 rows. The normaliza-
tion curve for the column is a referenced curve (X_NORM) that contains 5 pairs. The nor-
malization curve for the row is a referenced curve (Y_NORM) that contains 4 pairs. The
number of pairs for each normalizing curve does not match the number of row and columns
in the map. An input value of 850.0 into X_NORM producesaY output of 3.9, and an input
value of 60.0 for Y_NORM producesa Y output of 1.7. The four points in the table to inter-
polate would be the intersection of columns 3 and 4, and rows 1 and 2. First the two pointsin
row 1, columns 3 and 4 (5.6, 3.2) are interpolated to get avalue of 3.44 . Then the two points
inrow 2, column 3 and 4 (2.2, 1.6) are interpolated to get a value of 1.66. These two result-
ing values are then interpolated to produce afinal Z value of 2.194.
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Input = 850.0 [

X_NORM
(X-

Normalization) Y = 3.0+ (850.0 — 400.0)* ((4.2-3.0)/(1000.0-400.0)) = 3.9

X Y

4000 | 3.0

0.0 2.0 j Z MAPFirst_ Column =whole (3.9) =3
2000 |27 Z MAP Second_Column = First_Column +1=4

1000.0 | 4.2
5700.0 | 4.9

Input = 60.0 )

Y_NORM

(Y-Normalization)

X v Y = 1.0 + (60.0 — 50.0)* ( (2.4-1.0)/(70.0-50.0)) = 1.7

00 |05 .
)| Z MAPFirst Row = whole (1.7) = 1

Output = 2.194

500 |10 _
700 |24 Z_MAP Second_Row = First Row + 1 =2
1000 | 4.2

Column 3
Column 4

34 [45 [21]54 [12 [34 [44
Rowl 1123 [12 [12]56 [82 [21 [78
| Rowz |[32 |15 [32]22 [16 [17 |17
21 [04 [11[15 [18 [32 [15

11 (43 |21]46 [12 [14 |32

12 |53 |32[35 [21 [14 |42

R1=56+(3.9-3)* (3.2-56)/ (4—3)) = 3.44
R2=22+(3.9-3)* (1.6-22)/(4—3)) = 166

Z=344+(1L7-1)* (1.66—3.44) / (2—1)) = 2.194

rowl=whole (1.7) =1
row2=rowl+1=2
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12 Appendix D: modifications from version 1.0 to version 1.21

ARRAY_SIZE - additional keyword: array of quantities (MEASUREMENT record) .........ccccoveveneneenne. 44, 147
ASAP2 KEyWOrds: COMPIELE TISE ...ttt bttt e e e bbbt b e e e e e re b e 274
ASAP2 keywords: prohibited aS IENL..........coiiiieeieee et e sae e 28
ASAP2_VERSION: additional KEYWOIT ..........c.ccuviiririiinisieisesee st 31, 45
AXIS DESCR: NO input quantity @SSIONEA..........eiiririeieriesiesie sttt sttt sie s e et bbb e e seese e aeseesre s 47
AXIS PTS: NO input qUaNEIty @SSIGNEQ.......cc.oiirierieieieie ettt sttt e b se et besbesbe e e seese e aeseesreas 50
AXIS PTS X, -Y

faulty example corrected With VEIrSION L1.21........c..ooiiiiiieeeieee e e e 178
BYTE_ORDER: contradiCtion t0 gENEral USE .......c.cccueiieieeiiesieeiie e s se et ete e s steesne e e e sneenne s 29, 61
COEFFS: Datatype of coefficients expanded tO flOaL ...........cooeriririiiiiesee e s 71
COMPU_TAB: redundant infOrmation (NMOLE) ..........ccceieeiieiieie et rre sttt s sreesre e e neennas 77
COMPU_VTAB: redundant information (NOLE) .........ceceeieeieeiecie ettt reene e 79
DEF_CHARACTERISTIC: additional keyword (function orientiation) ...........cccceeveeveeiesieseeseeseeseeene, 89, 117

delimiters added With VEISION L.21........c..ooiieieieeee ettt et bbbt ae e e e b sbenne s 89
Delimiters (use of /begin, /end), final definition with version 1.21..........cccoov i 30
D TC S To o T gl A Y L T = PR 229
DIST_OP _X: additional KEYWOIU.........ccciieeiieeiesie ettt ettt re e te et e naesnaesreesteesreeneennas 95, 178
DIST_OP_Y: additional KEYWOIU..........ccceiiieeecieete ettt ee st st te e te e s st e e e teenesnnesneesneenneenes 178
FIX_AXIS_PAR_DIST: additional keyword (5ee AXIS _DESCR)......cccecvvirieirenieisenieesesiesesesaeese s 48, 105
FIX_AXIS_PAR_LIST: additional keyword (see AXIS DESCR) ......cccecvvviieirenieisenienese e se e 48, 106
FLOAT32_IEEE: additional datatyPe ......ccovevrririeiriirieieesieieesiees e e e e sae et estessesessessenessessens 29, 257
FNC_VALUES: additional enumerations of 'TNAEXMOUE ..........cooveiiicei e 108
FORMAT - additional keyword

display format of adjustable ODJECL .........ccoiiiiie e s 66, 110

display format Of @XiS POINES .......cueiuirieiiiee sttt bbb e e e b e 47,51, 110

display format Of MEBSUIEMENT ........oouiiiiiiie ettt s b e bbb e e e e e e be b sne s 110, 147
FORMULA: delimiters added With VErSION 1.2 .......cc.ccuvivieininieisisieese ettt seenes 111
FUNCTION_LIST: additional fEaIUNES ........ccoveieeesieieie et 51, 66, 118, 119, 147
FUNCTION_LIST: delimiters added With Version 1.21.........cccocevvireinennininieiseseese e ssenes 119
IF_DATA

ASAP1B_ADDRESS (mininal requirements for data acquiSition) ..........cccceverereienenenieneese e 131, 132

ASAP1B_CAN (mininal requirements for data acquiSItion)...........cceererieeienienene e 131, 133

AXIS_PTS, CHARACTERISTIC, MEMORY _LAY OUT: reViSed.....ccoceevririeirieieesenieesie e 129

MEASUREMENT: TEVISEA......ueiieiiiieiieiesiesieie sttt sttt st st sttt sttt sttt sbe e e bentenenteneens 130

MEMORY _SEGMENT: TEVISEA ...cveieeiiieieie ettt sttt sttt et st te st et st nestenens 135

YL LTI e (= Y= o SRS 136

Supplemented to MEMORY _LAY OUT ...ttt sttt s st stenessessenessessenes 150
IN_MEASUREMENT: additional keyword (function orientiation) ...........cccceeeevevieseesieese e e 117, 138
IN_MEASUREMENT: delimiters added With VErSion 1.21.........cccccuveirireiininieineseese e seens 138
LOC _MEASUREMENT: additional keyword (function orientiation) ............cccecevveveeieeseciesee e 117, 140
LOC_MEASUREMENT: delimiters added with VErSion 1.21 .........ccccecvirieinininineneesesieesee e seens 140
MAX_GRAD: absolut value of maximum gradient.............ccceveeieeieeie e 47,143
MAX _REFRESH = TEVISEU.......cuiiieiiiiiiieiite ettt sttt sttt et sttt se b et e s be st eneebestesensestenensensenes 144
MEMORY_LAYOUT: delimiters added With VErSION L.21 .......ccccvvivieininininisieisesieese e seens 150
MONOTONY

SEriCt MONEONOUS DENAVION ... bbbt e 161
MULTIPLEX: See IF_DATA ASAPIB _CAN ..ottt sttt sttt sse st st snessenes 162
OUT_MEASUREMENT: additional keyword (function orientiation) ...........c.ccceevvveveeieninsieeseeseeseeene, 117, 168
OUT_MEASUREMENT: delimiters added With VErsion 1.21..........cccceveiveniniesenenesieise e 168
READ_ONLY

supplemented t0 AXIS DESCR ..ot b e b bt ae et se e b e b 47, 67

SUPPIEMENEEA 10 AXIS PTS ...ttt e e b bbbt e st e e et e see b e b 51, 67
READ_WRITE - additional keyword: measurement object write access permissible.........ccccceeverenene. 147, 174
REF_CHARACTERISTIC: additional keyword (function orientiation) ............cccceevvevveieeiesiinninns 117,121, 182
REF_CHARACTERISTIC: delimiters added with VErsion 1.21 ..........ccccoovveiniinienineneise e 182
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REF_MEASUREMENT: additional keyword (function orientiation)............cocecererenenennienenese e 121
RIP_ADDR_X, _Y, _W: additional parameter 'DatalyPe'.........ccurerrirererierierine et 189
SOURCE: additional keyword, see keyword IF_DATA(MODULE)........cccviiiineineneereneese s 197
SOURCE: delimiters added With VEISION 1.2 ........ccooiiiiiiiieinieneeesie ettt sre e 197
SRC_ADDR_X, _Y: additional parameter 'DatatyPe .........cooeuerereeerereererieseeesieseeiesieseere st st s se st sessesseseas 198
SITUCLUIE Of BLOBS..... ettt sttt sttt b e b et st b s bbb e bt s b st bt ebese ke s b e r e e bt s b e ne e bt s b e ne et e nbeneebenbe e 233
SUB_FUNCTION: additional keyword (function orientiation) ..........c.ccvereeneneieneneeseneeeseseeesee s 117,199
SUB_FUNCTION: delimiters added With VErSION 120 .......cccccoiiriiiriinieiieneee et sne e 199
SUB_GROUP: additional Keyword (GroUDPING) .......cceereerererieeriereetesiereeiesieseeresieseesessesessessesessessesessessenens 122, 200
VAR_ADDRESS: additional keyword (variant Coding) .........ccooerurerenireninieesenieesiesie s 213,214
VAR_ADDRESS: delimiters added With VErSIoN 1.21..........c.ccviiiiniinenieeseie et 213
VAR_CHARACTERISTIC: additional keyword (variant Coding)..........ccooereererieerenieienenieesese s 210,214
VAR_CRITERION: additional keyword (Variant CodiNg) .........coeerererirenieineneesiesie e 210, 215
VAR_FORBIDDEN_COMB: additional keyword (variant cCoding) ..........ccoeeererererenieieneneeseneesieneene 210, 216
VAR_MEASUREMENT: additional keyword (variant coding) .........cccecevererereneenenieieseneesie e 215, 218
VAR_NAMING: additional keyword (Varaint CodiNg) ..........ccverureriniriiniieeserieese e 210, 219
VAR_SEPARATOR: additional keyword (Variant CodiNg) .........ceeererirerenirenenieesesiee s 210, 220
VARIANT_CODING: additional keyword (variant CodiNg) .........cccrereeerenirienenieeseieieseseesee e 156, 210
VIRTUAL: delimiters added With VErSION 121 .........ooiiiiiririiinenieeesiee e 222
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13 Appendix E: modifications from version 1.21 to version 1.31

A
ADDRESS_MAPPING: description Of NEW KEYWOIT............ccviriiiiiriirenieneseeese e 33
ALIGNMENT_FLOAT32_|EEE

decription Of NEW KEYWOIT..........coiiiiiiie bbbttt be e 35

USE TN MOD_COMMON......iitiiitiiierietente st sttt sttt st sttt et b st bt b e st bt s b e se e b e s b e neebesbene e bt sbeneebesbeneebenbeneas 157

USE TN RECORD _LAY OUT ..ottt sttt sttt st sttt st s b e st h e be bbb e b e sb et b e st st et e sbeneebenbe e 175
ALIGNMENT_FLOAT64 |EEE

decription Of NEW KEYWOIT..........coiiiiiriiies bbbt ane 36

USE TN MOD_COMMON......iitiiitiitinietesie sttt st sttt sttt st sttt st s be b st bt s b st b e s b e neeb e s b e neebesbeneebesbe st ebesbeneebenbeneas 157

USE TN RECORD _LAY OUT ..ottt sttt sttt st sttt sb e st b e st be b stk b e et e b st be st e ebesbeneebenbe e 175
ALIGNMENT_BYTE

decription Of NEW KEYWOIT..........coiiiiiiiees bbbttt b e 34

USE TN MOD_COMMON......iitiiitiiierietesie sttt sttt sttt st sttt se et b e st be b st b e s b e st e bt s b e neebesbe st ebesbe st ebesbeneebenbeneas 157

USE TN RECORD _LAY OUT ..ottt sttt sttt sttt sttt be st b et ebe b e bt b ne b b ne b s be st ebesbeneebenbe e 175
ALIGNMENT_LONG

deCription Of NEW KEYWOIT..........ooiiiiiiieie bbbt be e 37

USE TN MOD_COMMON......iitiiitiiierieiesie sttt sttt sttt st s b st se bt b e st bt b e st b e s b e st e b e s b e st ebesbeneebesbeneebesbeneebenbeneas 157

USE TN RECORD _LAY OUT ..ottt sttt sttt st sttt et b e st b bbb stk b e e b b st b st e st b e st e neebesbe e 175
ALIGNMENT_WORD

deCription Of NEW KEYWOIT..........ooiiiiiieie bbbttt 38

USE TN MOD_COMMON......iitiiitiitiietesie sttt sttt sttt st sttt se b b st bt b st ke s b e st e bt s b e st ebesbeneebesbe st ebesbeneebesbeneas 157

USE TN RECORD _LAY OUT ..ottt sttt sttt sttt sttt s b e st b et be bbb e b sbene b be e ebesbeneebenbe e 175
ALTERNATE_CURVES: new keyword in enum INdeXMOGE...........ccoreeuiriririnineinenee e 109
ANNOTATION

decription Of NEW KEYWOIT..........coiiiiiiieie bbbt b e 39

USE TN AXIS DESCR ...ttt b et b et b bbbt b e b e s e bbbt e e b e enes 46

USE TN AXTS PT Sttt r e e bbbt h bt h bt e st b e b bt e bt s e s e bt b e st e bt e st e bt st e e eb e e enes 50

USE TN CHARAGCTERISTIC ...ttt bbbttt b et b et be e 65

USE TN FUNTION . ...ttt b bbb st b e bt b e b et b e s b et e b e s b e st e bt s b e st ek e sbeneebenbe e 117

USE TN MEASUREMENT ..ottt sttt b bbb bbb s bbb et e nbe e 146
ANNOTATION_LABEL: decription Of NEW KEYWOId. ..ot 41
ANNOTATION_ORIGIN: decription Of NEW KEYWOId ..o s 42
ANNOTATION_TEXT: decription of NEAW KEYWOIT ..........coeiririiiririeireneene e 43
AXIS_RESCALE_X

desCription Of NEW KEYWOITS.........co.ciiiriiiiirieeie bbbt bbbt b et nne 57

USE TN RECORD _LAY OUT ..ottt sttt sttt sttt sttt bbb st eb bbb et b st besbe e ebesbeneebenbe e 175
AXIS_RESCALE_Y

desCription Of NEW KEYWOITS.........co.ciiiriiiiiiee ettt bbbttt b 57

USE TN RECORD _LAY OUT ..ottt sttt sttt sttt bbb st s h e stk b et ekt bene b sb et besbene b e sbeneebenbe e 175
AXIS _RESCALE 7z

desCription Of NEW KEYWOITS.........co.eiiiriiiririe ettt bbbt sb e 57

USE TN RECORD _LAY OUT ..ottt sttt sttt sttt st sttt sttt s be st s h et ebe bt ekt b e e bt bt besbe e ebesbeneebenbe e 175
B
BIT_MASK: USE IN MEASUREMENT ...ttt sttt sttt 146
BIT_OPERATION

AESCIPLION OF NEW KEYWOIT ..ottt e b e bbb e et bbb e et e s e neesbesbesneas 60

USE IN MEASUREMENT ..ottt ettt b et b st b bt e b e bbb et ne b e be bt ne et 146
c
CALIBRATION_HANDLE: description of NewW KEYWOId...........cccoriririiininieine e 63
CALIBRATION_METHOD

desCription Of NEW KEYWOIT ..o bbbttt b et sbe e 64

USE TN MOD _PAR ...ttt b et b bbbt b e bt b e b e e bt e b e ne e bt sb e st e bt s be st eb e st e e ebenbe e 159
CHECKSUM

desCription Of NEW KEYWOIT ..........oouiiiiiiiiiies bbb bbb e 70
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USE TN T _DATA ettt b bbb bbb s bbbt e bt e e h e bt b e Rt e b e b e a e e bt s b e st e b e b e s e b e s b e s b et enes 136
COMPARISON_QUANTITY
desCription Of NEW KEYWOIQ.........cooiiieiieee ettt bbbttt b 72
USE 1N CHARACTERISTIC. ...ttt bbbttt sttt 65
COMPU_VTAB_RANGE
desCription Of NEW KEYWOIQ.........coooiiiiieee ettt bbbttt b et b e 81
USE TN IMODULE. ... bbb e bbbt bbbt b bbb b e enes 155
D
DEFAULT_VALUE
deSCIPtioN Of NEW KEYWOIT. ... ....oiuiiieeieiee ettt b ettt bbb s aeese e e e b see b e 0
USE TN COMPU_TAB ...ttt bbbt b b e b bt b bt E e bt et b b e e bkt b e b e e bt et e b e e 77
USE TN COMPU_VTAB ...ttt bbbt b b e b bt st b bt b bt et b ekt b bt se b s 79
DEPENDENT_CHARACTERISTIC
deSCriPtioN Of NEW KEYWOIT. ... ....ooueieeiieiee ettt bbbttt e e bbb b e se e e e b e b e 91
USE IN CHARACTERISTIC ... .ottt ettt bbbtttk e bbb bbbt e b e 65
DISPLAY_IDENTIFIER
deSCriPtioN Of NEW KEYWOIT. ........oiueiieiieiee ettt bbb bbbt ae e e et e b e 94
USE IN AXIS PT Sttt b bbb bbbt e E b e e b bt ee b b e bbbt b ek et b e b et et en 50
USE IN CHARACTERISTIC ... .ottt ettt sttt b et b ettt se b e 65
USEIN MEASUREMENT ...ttt b et b bt et ne bt eb e 146
USE TN SOURGCE .......ocuiititiiietet sttt ettt e bt e ket b ket s e b e st s ek et s e ke ae A b et s b ek et s b b et se ek e st ne b et seebeneen 197
E
ECU_ADDRESS
desCription Of NEW KEYWOIQ.........cooiiiiieee ettt sttt b ettt st e 97
USE TN MEASUREMENT ..ottt ettt bbbttt st b bbb e 146
ECU_CALIBRATION_OFFSET
desCription Of NEW KEYWOIQ.........ccoiiiiieiieiee ettt st b ettt st e 99
USE TN IMOD _PAR ...ttt b et b et b e bt b e e a bt b h e bt et e bt s b e st e b e e et b e b e e be b enes 159
ERROR_MASK
desCription Of NEW KEYWOIT.........co.oiiiriiiiireeese ettt st be e 101
USE TN MEASUREMENT ...oviiiiiiiieite sttt b et b e bbb bbb b e 146
EVENT_GROUP
desCription Of NEW KEYWOIT.........co.ciiiriiiiirieeere ettt bbbt bbbt b nane 102
USE N TE _DATA ettt bbb bt b e e b bt E e Rt e bt s e e h bt b e R e eb e b e a e e bt e b e st e b e b e n e e b e s b e s e be st enes 136
F
FIX_AXIS PAR_LIST
desCription Of NEW KEYWOIT.........couiiiieiieee ettt b e bt bt e e e b b 106
USE TN AXIS DESCR......cctiiitiitriste sttt sttt b b e b bt et b b e e b e bt et b b et b bttt b et et e b et e b en 46
FLOATG64 _|EEE: new Keyword in €nUM JataEYPE.........ooirererereeeeie ettt s see e e e e e 29
FRAME
desCription Of NEW KEYWOIT.........coiiiiiiiie ettt b e sbe b ae e sae b b 114
USE TN IMODULE ...ttt b et bbbt ekt b b et ek e e e b et e b e 155
FRAME_MEASUREMENT: description Of NewW KEYWOId............ccccoiiiiiniiinieeee e 116
FUNCTION_LIST: usein MEASUREMENT ......coiiieiirieiene sttt 146
G
GROUP
desCription Of NEW KEYWOIT.........coueiiiriiiiiieee ettt st sb e 121
USE TN IMODULE.......eie bbb e bbbttt b e bbb bt e e b b enes 155
GUARD_RAILS
desCription Of NEW KEYWOIT.........couciiiriiiiiriee bbbt bbbt be e 126
USE TN AXTS PTS ittt b bbbt bbb et e b et a e s b et et e b et e st e be b et st et be st 50
USE 1N CHARACTERISTIC. ...ttt bbbttt b ettt 65
I
ident
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additional CharaCterS allOWE .........c.eeeeiecece e et e e e e e te s aesaeese e e eneeneenaennennens 28
maximal [ength ChaNGEO 10 255..........ciiiiriee bbb se s 28
M
MAP_LIST
AESCIPLION OF NEW KEYWOIT ....c.eeeiieieeeie ettt b e e be et e e b e bbb e e e et e see b b 141
USE IN CHARAGCTERISTIC ...ttt sttt e bbbt e bt bt sn et en 65
MAX_REFRESH
AESCIPLION OF NEW KEYWOIT ....c.eeeiiiieeie ettt et b et h e se e b e b e bt b e e e e e e see b e b e 144
USE IN CHARAGCTERISTIC ...ttt sttt b et st se bbbt bbbt nn et en 65
MAX_REFRESH: NEW SCAlING UNIt........ceiiiiieieiieiteeiesieseesee st e ste e seeseeseeste e beenteestessaesreesseesseesesnsesneesseensennns 144
MEMORY_SEGMENT
LTSV ATV o SRRSO 152
USEINIMOD _PAR ..ottt ettt b et £ bRt E b et e A b st E b et se b e bt s b b et ae b e be s bt e st et 159
N
NO_RESCALE_X
desCription Of NEW KEYWOTTS.........couciiirieirierie sttt b et 165
USE TN RECORD _LAY OUT ..ottt sttt sttt sttt st st b e st b e st ebe b st b e b neeb e b st b sbe st ebesbeneebenbe e 175
NO_RESCALE_Y
desCription Of NEW KEYWOTTS.........couciiiieiierie ettt b et 165
USE TN RECORD _LAY OUT ..ottt sttt sttt st sttt et be st b et ebe bt b e s b ne b b ne b s be st ebesbeneebenbe e 175
NO_RESCALE 7
desCription Of NEW KEYWOTTS.........coueiiiiiiirie sttt bbbt na s 165
USE TN RECORD _LAY OUT ..ottt sttt sttt st sttt st b e sttt b e bbb bt bt b e s be st b e sbe e ebenbe e 175
R
RASTER
AESCIPLION OF NEW KEYWOIT ..ottt ettt b e he et e bbbt b e e e e e e see b e b 172
USE N T _DATA ettt bbbt e bt e b e R e A b e s A e b e Re s e b et sEebeb e s b b et ee b e bt st et e st et 136
REF_GROUP: description Of NEW KEYWOIT ..........cooiiiiiiiiieeieeeie sttt 183
REF_MEASUREMENT: description Of NEW KEYWOId...........ccciriiiiriiieieneeee e 184
REF_MEMORY_SEGMENT
AESCIPLION OF NEW KEYWOIT ..ottt et st a e e bbbt ebe e e e b e seesee b e 185
USE IN AXIS PTS ittt b et b e b h e e b et s e bRt s E b et se b e Rt e bk et e e b e st s bt et et e e s 50
USE IN CHARACTERISTIC ...ttt st st e bbbt e bt bt sn et en 65
USE IN MEASUREMENT ..ottt ettt b ettt b st b bt e b st s bt e e e b e be s et e e e b 146
RES AXIS: new keyword in enum ALLHDULE ..........cooi e 46
ROQOT: desCription Of NEW KEYWOIT .........coiiiiriieie ettt st bt bt ae e sae b sae e 192
S
SEED_KEY
desCription Of NEW KEYWOIT ..ottt 193
USE TN T D AT A ettt bbbt b b s e b e b e s e e bt e E et ekt e b e e e bt e b e st eb e s b e st ekt s b e neebesbeneebenbe e 136
string: maximal 1ength ChanNgEd t0 255 ..o 28
SUB_GROUP: desCription NEW KEYWOIT ........c..eeiiriiiririeiee ettt sttt 200
u
USER_RIGHTS
LTSV ATV o SRRSO 208
USEINIMODULE ...ttt bbbt e bbb e e se b e st s bk e e se b s e s et et 155
Y,
VIRTUAL_CHARACTERISTIC
AESCIiPtioN OF NEW KEYWOIT .......eeeceieeeee ettt ettt s se e e e saentesaesnesseeneenaeneeneennenns 223
USE TN CHARACTERISTIC ...ttt bbbt ettt b et b b bt enes 65
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14 Appendix F: modifications from version 1.31 to version 1.40

B
BYTE_ORDER: default VAIUE IMSB_LAST ..ottt sttt bbbt sttt 157
C
CALIBRATION_ACCESS
deSCriPtioN Of NEW KEYWOIT. ... ..ottt bbbt e bbbt b e e se e e e b see b e 62
USE IN AXIS PT S ittt bbbt b bbb e b b e b e bt ee b b e bbbt b ek e e bt e e e b en 50
USE IN CHARACTERISTIC ... .ottt ettt e bbbt e bt sn b s 65
CALIBRATION_HANDLE: multiple usein CALIBRATION_METHOD possible ........c.cccconeinneienncicnines 64
F
FLOATG64_IEEE:faulty description COMTECLEU. ... ..couiiiiiiririeeeie ettt 257
FNC_VALUES: use of the ALTERNATE OPLION.....c.ciiiiiiriirieirieneeiesie ettt sne e 56, 109
FUNCTION_VERSION
desCription Of NEW KEYWOIT.........co.ciiiriiiiiiesere sttt st be e 120
USE TN FUNGCTTON ...ttt sttt b et b et b e et b b s bt bt e bt b et b e b e e b et e be st enes 117
M
MATRIX_DIM
desCription Of NEW KEYWOIT.........coiiiieiiiee ettt st b e bbbt ae e e et e e e b e 142
MEMORY_SEGMENT: new Keywords in €nuUm PrgTyPe........cciriiiiene et 152
R
REF_UNIT
desCription Of NEW KEYWOIT.........co.oiiiriiiiiieere bbbt sttt be e 186
USE TN COMPU_IMETHOD...... ..ottt bbbt b et b ettt st et 73
S
SI_EXPONENTS: description of NEW KEYWOIT...........coiiiiiiiieieee et s 196
U
UNIT
desCription Of NEW KEYWOIT.........co.ciiiiiiiriesere bbbttt b e 204
USE TN IMODULE. ... bbbt bbbt b et b bbb b e enes 155
UNIT_CONVERSION: description Of NeW KEYWOId ...........coeiriiiiiniiecenene e 206
\Y,
VAR_CHARACTERISTIC: restriction for @XiS POINtS.........cccuieeeirreerinieeeesieseeesressee s 214
VAR_SELECTION_CHARACTERISTIC
desCription Of NEW KEYWOIT.........co.eiiiriiesiirieessee sttt et 217
USEIN VAR _CRITERION ..ottt sttt sttt sttt b et b et a bbb e b bt et e et b et e b e 215
VERSION: maximal [€Ngth COMTECIEA ........ociiiie ettt st sae e e e beeeeeneesnaesaaens 221
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15 Appendix G: modifications from version 1.40 to version 1.50

A
Appendix C
Using Reference Curves as Normalization AXESTOr MaPS .......coveiieirenierne s 258
Appendix G
modifications from Version 1.4 t0 VErSION L.5........cociiiiiiiieine s 267
AXIS_DESCR
asused in CURVE_AXIS REF with CHARACTERISTIC .......cciiieereeee e 84
fOr USE WIth MUITPIE TNPULS. .....eiveeceeceee ettt bbb et 47
B
BIT_MASK
least significant bit determines SNIftiNgG .........cooveoi i s 59
VAlUETO DEMESKE ...ttt ettt r e bt b e r et b e n et b r et r e nens 59
c
CHARACTERISTIC
asused in CURVE_AXIS REF fOr MAF_NORM ..ot 85
asused in CURVE_AXIS REF With FUEL_ADUJ.........ccooiiiieiieeseie st 84
use With CURVE_AXIS _REF for SPD_NORM ........cccoitriiiirieinieriecsie st s seenes 85
COMPU_METHOD
conversion Method fOr @i tEMPEIBIUNE..........coueiiirieirerieer ettt 75
CONVErSiON MELNOA FOF BY TE ....oueciieecie sttt e st sre e e e e seenteseeseesseeseeneeneeneennesnens 75
conversion method for FIXED_<sign><Iength><radixX> ..o 76
conversion method for FIXED _UW _03 ..ottt 75
conversion Method fOr INTEGER.........ccoiiiiieieceeeee s et e e aeseestesaesaessesseeneeneeneessesnens 75
conversion MEthod FOr LONGINT ......coiiiiseiese et s et e e e seesaeseesnessesseeneeneeneessesenns 76
conversion Method fOr LONGWORD........cccoiiiiiieieereese e e ees e e seestestesaesseseesaesesssessessessesssessensensessessens 76
conversion Method fOr SHORTINT ..ottt e e aeseenaesreseesseeseenaensensessesnens 75
conVersion MEthOd FOFr WORD.........ccvcieriresese et eee st te e se e e seesaestesaesse e e esaeseesseseesaessesseensensensessessens 75
FOF DIBOSLALUS ...ttt sttt sttt sttt bbbt b bt b e s b et b e b et b e s b et bt s b et e b e s b et e b s b et e b e s b et e b s e e e et naene 74
0] TS SRS 74
whereto use NO_PHY SICAL_QUANTITY ..ottt sttt sttt sttt st 76
COMPU_TAB:new datatype fOr iNPUL VEIUES .........cccoiiiirieeerie et 77
COMPU_VTAB
0T B =0 S = 11 OSSR P TSP 80
COMPU_VTAB:new datatype fOor INPUE VAIUES..........ccoieiiirieieesieeee ettt sttt s 79
CURVE_AXIS
USEA O FESCAIE BXIS....eeuveverieriereeesieeeiesesestestesteeeesaeseestestessessesseeseeeensesseseessesseeseesenteseeseessesseeseeneensesseneessenes 46
CURVE_AXIS_REF
USE TN AXIS DESCR ...ttt ettt bt bt et b bbbt b et e st b et b et e e e b e enes 46
CURVE_AXIS REF ...ttt ettt st s estesese et et e et e st se s e et e e s eesese s esenesseseneseesenessese e ssesnneen 84
E
ECU_ADDRESS _EXTENSION
desCription Of NEW KEYWOIT ..........oouiiiirieiiiries ettt 98
USE 8L AXIS PTS ittt b e b et e b h e E b et s e b e Rt s e b et s e e b e st e b b et e e b e ne s bt et et e s 50
USE IN CHARAGCTERISTIC ...ttt sttt b et b bt st b et esn et en 65
USE IN MEASUREMENT ..ottt ettt b et b bt e b st bt e e se et e se et e e e 146
F
float:fixing Of theAECIMEA! POIML.........ciiriiiiirerr bbbttt sb e b e e s 29
FUNCTION
added "hierarchial manner" t0 dESCrIPLION .........coireiririere e 118
G
GROUP
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added EXBMPIE FOr LURT ..ot bbb bbbt bbb e 123
aS USEd fir ODJECES TN "TUFIMIGI.C .ot s 124
8BS USEA FOr CLOSED _LOOP ..ottt sttt sttt sttt bbbt bbbt b et sb et sbe it 124
as used for oDJeCtS iN "FCIPKOUL.C" ..o 124
as used for PhJECESIN "VIOSMENG.C" ..ot 125
as used with CALIBRATION_COMPONENTS for "L4-PCM 2002 CalS".......cccovreerenieerenee e 123
as used with SOFTWARE_COMPONENTS for "L4_PCM 2002 C ModUIES".........ccvireereneenienieeseeeee 124
H
hexadecimal values:fixing of the NOLALION ...........cc.oeii i 29
I
identifier
CASE SENSILIVITY .ottt ettt b e bbbt b e b et b e b et b s bt b e bRt b e Rt b e b et b b et b b ne bt 28
NAIME SPBCES......eeveveriereriereere et sbe e 50, 65, 73, 77, 79, 81, 114, 117, 121, 146, 156, 176, 204
IF_DATA
clarification of parameter ident Name string
MUSE MEBECN ASAPLD ...ttt et st sre e e e ese e teseesbessenneesae e enseneeneenreens 129
M
MEASUREMENT
eXaMmPle @S USEA FOF VAIBGSIAIUS .......ccueieeeierieie ettt et s b e bt ae e e e e b e 148
eXaMPIE @S USEA FOF VFSPINLOSS........eiueiuirierieie ettt bbbttt b e s b bt ne e et saesbe b e 149
MinMaX ValUESIINEENPrELaiON ........cocuiiiiriiriirieeieeeee et 47,51, 66, 103, 146
MODULE
clarifiaction Of AESCIIPLION FOr USE........oiiiiiieiereerie ettt bbbt see e b 156
MONOTONY ZINEEIPEELALION ...ttt ettt sttt ea et e e et e b sbe b e e e e s s e se e besbesbeebeeaeess e s enbeseesrennas 161
N
NO_COMPU_METHOD
10 Q@01 01V7= (= Yo IS 1 o TS 47,51, 66, 146
R
RECORD_LAYOUT
USE With 2D_array talle DYLE ........coeiie e ettt re e re e ne e 180
USEWith 2D _array tall@ INt........cceoiieie e s sttt eeaa e s raesreesre e teeneennas 180
use With 2D_array tale SNOMINT ..o et ne s 180
USe With 2D_array tall@ WOIQ........cueoieeee ettt re et et e e s aa e s re e s re e reeneennas 180
USE With 2D StrUCIUIrE tablE DYLE..... .o ettt e ne e 179
USE With 2D _SITUCIUIrE taDIE TNT.....eceeeee ettt e sre e e e reeneennas 179
use With 2D_structure table ShOIINL .........ccceiiiiiieecce ettt re e 179
use With 2D_Structure table WOI ........c.cceiiiiiieceec ettt et s sre e re e reeneennas 179
USE With 3D _array talle DYLE .......coiee et re et ne e 181
USE With 3D _array tall@ INt........cceeiiee e r e e be et eeaaesraesreesreesreeneennas 180
use With 3D_array _tale SNOMINT ..o et ne e 181
Use With 3D _array tall@ WOIQ........c.eoeeee ettt et e e aa e s ra e s re e re e teeneennas 180
USe With 3D_StrUCIUrE table DYLE.......coeeeee et ettt e ne e 180
USE With 3D_SITUCIUIE taDIE TNT.....eceeee et et e e s r e e e reeneennas 180
use With 3D_structure table ShOIINL ...........ceiiiiiieeeece e et re et e ne e 180
use With 3D_Structure table WOI .........cceiieiiieceec et et et e s e s re e e e teeneennas 180
0 T = 2 T 179
use With CURVE_AXIS _REF fOr SPD_DEP........cccooiiiiieiiiieeseie st e st essessens 85
USE WItN INTEGER ..ottt ettt sttt et sa et st e st b e st e st e b e st e seebe st eneebeneenennesennes 179
0 IO N ] T 179
USE With LONGWORD........coctiiiiiitiiieiiste sttt sttt ae s b saesesbesaesesbesseseasessesessesseneeseseeneesestenensesennes 179
0 N I [0 1 TSRS 179
USE WItN WORD ...ttt sttt sttt ettt e e e st e e st e se e s e b b e s e e b et e st e b e st eneeb e st eneebeneenennenennes 179
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16 Appendix H: Glossary

ABUS

Automobile Bit-serial Universal Interface

Record layout

Description of the data structure with which an adjustable object of the control unit program
is stored in memory.

ADC
Analog-Digital Converter

ADEX

Application Data Exchange System: Communication between a higher-order application
system and the control units of avehicle for the exchange of data.

AS
Application System

ASAP

Arbeitskreis zur Standardisierung von Applikationshilfsmitteln (Working Group on the
Standardisation of Application Tools)

ASAP 1b

Programmed standardised interface in the application system for access to the ASAP device
(see Figure 10).

ASAP 2

Standardised interface for the description data (description of control unit program: see
Figure 10 and Figure 14).

ASAP device

The concept 'ASAP device' denotes a driver in the application system and the corresponding
application device and control unit (if a control can be assigned).
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ASAP2 metalanguage

Formal description language for the description of non-standardised, interface-specific
ASAP2 description data.

ASCII
Adjustable object of the string type.

AuSy
Automation System

Description data

For the application of a control unit program it must be possible to display and edit adjust-
able objects. In addition, it must be possible to display, collect and store measurements.
This requires a description of the control unit program, which must contain all information
needed to read and write adjustable objects in the emulation memory and to collect meas-
urements. Moreover, information is needed which describes the display format of the ad-
justable and measurement objects.

Byte order

This concept denotes how the inidvidual bytes of a multibyte of the control unit program are
to be interpreted (Intel format or Motorola format).

CAN

Control Area Network

C-DAMOS deposit

This concept denotes a specific data structure with which the adjustable objects (characteris-
tics) are deposited in memory (BOSCH control units).

D-bus
Diagnostics bus

DAMOS deposit

This concept denotes a specific data structure with which the adjustable objects (characteris-
tics) are deposited in memory (BOSCH control units).
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Display table
Method for the output of control unit internal measurements (BOSCH):

1) The application system manipulates an address table in the data area of the control unit
program.

2) The control unit program reads these tables in a predefined time pattern and outputs the
corresponding data on defined addresses in the dual-ported RAM.

EPROM identifier

String in the data area of the control unit program for the description of the control unit pro-
gram.

Fixed characteristic curve, fixed characteristic map

Characteristic curve or characteristic map in which the axis point values are contained as ab-
solute or difference values in the data record but are calculated as follows (equidistant axis
points):

Apo; = offset + (i - 1)*25"™ i ={ 1...numberofaxispoints}

Both parameters <offset> and <shift> are contained either in the description file or in the
data record of the control unit program.

Function orientation

For the structuring of projects involving a very large number of adjustable objects and meas-
urement objects, functions can be defined in ASAP2. These functions shall be used in the
application system to allow the selection lists for the selection of the adjustable objects and
measuring channels to be represented in a structured manner on the basis of functional view-
points.

Group characteristic curve, group characteristic map

In a number of BOSCH control unit programs, "group characteristic curve" or "group char-
acteristic map" denotes those characteristic curves or characteristic maps that have axis point
distributions in common with other characteristic curves or characteristic map. Such an axis
point distribution is allocated not to a single characteristic curve or characteristic map but to
severa characteristic curves and characteristic maps. If such an axis point distribution is
changed, the behaviour of all allocated characteristic curve or characteristic map changes ac-
cordingly.

HW interface

Hardware interface, interface converter
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KEBUSS deposit

This concept denotes a specific data structure with which the adjustable objects (characteris-
tics) are deposited in memory (BOSCH control units).

Characteristic block

List of characteristics of the same data type (equal conversion method), which are stored se-
guentially in the data area of the control unit program (array) and which are considered as
representing an adjustable object.

MCD
Measuring, Calibration and Diagnostics system

MSA15 deposit

This concept denotes a specific data structure with which the adjustable objects (characteris-
tics) are deposited in memory (BOSCH control units).

MT
Module Type

ROM
Read-Only Memory

SG

Steuergerét (control unit)

SIEMENS deposit

This concept denotes a specific data structure with which the adjustable objects (characteris-
tics) are deposited in memory (SIEMENS control units).
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Deposit of axis points

This concept describes how the axis point values of a characteristic curve or characteristic
map are deposited in memory:

Abslolute axis points

address  addresst+1 addresst+2 address+3 address+4 address+5

vauel | vaue2 | vdue3 | value4 | vaue5 | valuen

APo; = valug; i={1...number of axispoints}

Difference axis points

address  address+1 address+2 address+3 address+4 address+5

ntd | Geta1 | deita2 | deta3 | deltad | deltan-l
value

APolz initialvalue

i={2...number of axispoints]
AP0H_1=APoi+deItai t spoints

Figure 15: data deposition

Verbal conversion table

Conversion table for the visualisation of bit patterns. This conversion method is used for
special measurements. As a rule, parts of the measurements are masked out via bit masks.
Each bit sample of the quantity thus obtained is allocated a string in the verbal conversion
table, which describes the state of this quantity.
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17 Appendix I: ASAP2 keywords

L 0= 1 30
< 1o USSP 30
SRS 30
F N 23S LU I OSSR 93
F Y 1 = OSSR 32
ADDRESS MAPPING.......cctiiitetstesieitse et ste et ste s te et steste e aseste e eseste e atesbeseasesteseasesbeneabesteneesestenessessesessensans 33
ALIGNMENT _FLOATS2 IEEE..... .ottt sttt st sttt sttt sttt bbbttt nns 35
ALIGNMENT _FLOATBA EEE........o oottt sttt st st sttt sttt e sttt ans 36
F Y I L 1 N = I SR 34
ALIGNMENT _LONG .....oictiiteiieiiitesieeste et ste e testesestestesessesteessestesessestesessestesessesteseasesteneasestenessessenensessesessensens 37
ALIGNMENT _WORD ......octitiiettstesiee e seetestesee e stesestestesessestesessestesessesteseasestesessesteneasesteneasestenessessenessessesessensens 38
ALTERNATE _CURVES. ...ttt sttt sttt be st bente s benbenententens 109
ALTERNATE _WITH_ X 1ottt sttt se sttt st et e s st et e s benae e nbebenenteeens 108
ALTERNATE _WITH_Y oottt ettt b et ettt enae e nbebenentetens 108
F N 1N 2 I SR 39
ANNOTATION_LABEL ...ttt sttt sttt st sttt sttt s be et esbe st et e be e ebesbeneetesbenentensns 41
ANNOTATION_ORIGIN. ....citiietiiieriet et ste sttt s te e st sse e sesseste st seste st esestesessestesessesteseasesteneesestenessessesessensens 42
ANNOTATION _TEXT teictiiteiettste et se et steses e ste e testesessestesessesteseesesteeesestesessesteneasestesessesseneasessenessessesensensens 43
F Y T N S A OSSR 44
ASAPZ VERSION ...ttt sttt st s teseetesbeseesesteseesesteseesesbeseesesbeseesesbeseeseabeseesesbeneesesbeseesesbesensensenens 31,45
S L OSSR 65
AXIS DESCR.....cutitiieieitesiete st see e stesee e teseetesteseeteste e steste st ebesbeseasesbeseesesbeneebesbe st ebesbeneebeabeneebesbeneebesbeneesenbeneesesens 46
F B o 1 OSSR 50
F o S o 1S TSRS 56
F o S S ST R L OSSR 54
F o S o 1S SR 56
F o S o 1S T OSSR 56
AXIS RESCALE X ..ottt sttt sttt sttt sttt sttt st et et st et e b s b et e be st et et e e be e ebesbe e ebesbenentensns 57
AXIS RESCALE_Y oottt sttt sttt sttt st et et st ettt e e et e st et et e s be st e besbe e ebesbenentetns 57
AXIS RESCALE Z...oioeeee ettt sttt sttt sttt sttt st ettt e et e st et et e st e e e be s be e e besbenentetns 57
BIG_ENDIAN . ..ottt sttt sttt sttt e seetesbe s e esesbeseeb e et e seeb e s b e seebe e b e seebesbeseesesbeseesenbenenbesbesenseneenens 29
BIT _IMASK L.ttt sttt st sttt s b e sttt be s e et e s b e eeeRe e R e e e Rt e R e neeR e e EeneeReeEeneeReeEe et eRenReneeRenteneenenreneas 59, 139
BIT_OPERATION .......tittiietiiteseettstestetesteseetestestetesteseetesteseesesteseesesteseesesteseesesbeseesesseseesesbeseesesteseesessesensessesensessenens 60
2 ISR 29
BYTE_ORDER .....ooietiitiiietisiesiettste sttt sttt ettt st ste e testesaesesbeseesesbeseesesbeneebesbeseesesbeseesesbeseesesbenensesbesensentenens 61
CALIBRATION ... ettt ittt sttt sttt sttt steseesestesaesesbesseseesesaeseebesseseese s s eseebe s e eseebeneeneebeneeneebe st enenbentenenseseenen 62
CALIBRATION_ACCESS.......ccctieeitirieisiesteesteseesestestesestessesessesaesessessasessessasessessesessessessssessessssessensnsessensesessenes 62
CALIBRATION_HANDLE......cctiiiitiieise ettt sttt ae s b e st eneesestenensesteneesessenes 63
CALIBRATION_IMETHOD .....cctiiiiitiiieiisiesietste ettt sttt saese st e se e s ssessesessesseneasessenessessenensessensasessenes 64
CALIBRATION_VARIABLES........oot ettt sttt sttt sttt s s st beseesesbesaesesbeseesenbeneas 152
L0 T N O I I TP 65
L0 @S 1 TP 70
CODE ...ttt sttt sttt ettt s e et st et et e s ke s e e Rt e b e st e Rt e R e e e ReeE e e e R e e Ee et e Rt eEe e e R e Ee et eReeEeneeRenEeneeteeteneerenreneas 152
L@ TP 71
COLUMN _DIR. ettt siettste ettt sttt sttt et besaetesbeseesesbeseesesteseesesbeseeseabeseesesbeseesesbeseesesbeneesestesansentesensentenens 108
L0 1Y A 1 TSP 46
COMPARISON_QUANTITY eiitiiteuistisieisestesestestesestesaesestesseessesaesessessesessessesessessesessessessssessassssessensnsessensasessenes 72
COMPU_IMETHOD.......cctiiiieiisiesieiistesieses sttt ee st st stessesessesaesessessasessessesessesseseasesseseesessaneasessensasessensnsessenes 73
0@ 1Y 1 = U 17 = TP 77
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COMPU_TAB_REF .....ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeesee e seseseeeesssee e sseeeeeessseeesesesssee e e sseeeesesseseeseessseseeesseneens 78
COMPU_VTAB ..o eeeeee e e e esee e e e s e s ssee e se e sesseseseeesseeseeesseneens 79
COMPU_VTAB_RANGE . .......oovveeieeeeeeeeeeeeeeseeessesseeeeseeessseeeeesssseesesessessesesessseeseesesseesesessssesseessseeseeesssneens 81
CPU_TYPE .o eeeee e s s se e ee e s e eeeeseeeeeesseneens 83
(18- Yo ] o SO O o O oSO 65
CURVE ... eeee e eeee e esee e s s e e s s e se e eee s e eeeees e eeeesseeeens 65
CURVE_AXIS...ocooeeeveeoeeeeeeeeeeeeeeeeeeeeeeseseeeseeseeseee e sssee e ssee e sseeeeeessseee e sesssee e eeseeeeesesseseeseesssesssesssneens 46
CURVE_AXIS REF ....ooomioooeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeseseeeeeesssee e sssee e sssese e eessseeseeessseesesessssesseeeseeseeesseneens 84
CUSTOMER ... eeeee e eseee e esee e e e s e e s esee e se e sess e eeeesseeeeesseneens 86
CUSTOMER NO ... eeee e eeesee e eeses e ssee e essee e e sseeeeseeesssee e e sseeeesesseseeseeesseseeesseneens 87
DATA oo ee ettt e e ee e 152
Y N 4 =SOSR 83
DEF_CHARACTERISTIC oo eeeeeeseseeeeeee s seee e seeeseseeesese e eeseee e seeeeeeeeseeeeseeeseeeseseneees 89
DEFAULT VALUE ..o ee oo eeseees s eeseee s seee e seee e sese e seee e eeseee e eeeseeeeeesseeeseseenees 9
DEPENDENT_CHARACTERISTIC .....ovvoeoeeeeeeeeeseeeeeeeseseeeseeeesseeseeesesseeseseeseseeseeesesesseseesseeseeeesessseeesssennees 91
DEPOSI T oo eeeeee e eeseees e e s e ee e e s e s e s e e se e s e e s e eseeeeeeeeeee 93
DERIVED.....ooooveeeeeeeeeeeeeeeeeeeeeeeeeeseee s e seseseeeesese e ese e e s seee e s s e e s s eeesse e eeess s seeeess e eeeeseeeeseeenees 204
DIEFERENCE ......coooeevveeeeeeeeeeee e eeeee s eeee e eeesse e eee e sese e s e se e eeseee e eeseeeeeeeeseeeeeeeeseeeseeeeeees 93
DIRECT oo eeeeee e eeseees e e e eeee e s e e e s s e s e e se e s e ees e eeeeseeeseeeeeees 29
DISPLAY _IDENTIFIER......ovveeoeeeveeeeeeeeeeeeseeeseseeeseseeeseseeseeessseseseeeseseesseeseseeesesseeseeseeseseesseeseeseseseseeeseseeeees %4
DIST _OP X oooeveeeeeeeeeeeeeeeeeeeeeseeeeeeeees e e e e e s s e s e e s e e s e e s e eees e eeesseeeseeeenees 95
DIST _OP Y oo eeeeee e e e e s e e s e s e s s 95
DIST _OP _Zoeeeeeeeeeeeeeeeeeeeeee e eeeee e e e e s s e s e s e s e eseee e eeeees 95
DP _BLOB ..oooooeeveeeeeeeeeeeeeeeeseeeeseeeeseees e eseee s e seee e s e s e s e s e s e s e s e ee e eeeeee 129, 130
ECU oo eeeeeeeeeeeeeeeeeeeee e eseee et s et et %
ECU_ADDRESS ... ovveeeoeeeeeeeeeeeeeeeeeeeseeeeeeeseeesessseseseeeseee s sese s es e seeseseeeeeeseeeeeeeeseseeeeeeseeeeeeeesseeseeeeeees 97
ECU_ADDRESS EXTENSION .....oovocooeeveeeeeeeeeeeeeseeeeeeeseseeeseeeesseesseesssseesesesesseesesesesesseseesseesseeessesseeeseseeeees 98
ECU_CALIBRATION_OFFSET ...ovvoeooeeeeeeeeeeeeeeeeseseeeeeeeseseesseeeseseeesseesessessesesessesseeesseesseseesseeseeeessssseeessseeeees 99
EEPROM ....cooeeeeeeeeeeeeeeeeeeeeeee e seee e eese e eesese e e seee e s s e s s eees e eees s eeees s eeees e seeenees 152
EPK oo eeeeeee e eeesee e e eee e e et e et e e e e s ee e 100
EPROM oo eeeee e eeee e seee e seee e s e s e e s e s e s eeees e e s s eees e eeeeeees 152
ERROR_IMASK .....oooevvveeeeeeeeeeeeeeeeeeeeeseeeseseeeseesssesseesseseeeseesssseeseesseseeeeesseeeeeseesseeeeseessseeseeeesseeeeeseesseeesseeeees 101
EVENT _GROUP......oooeeeoe oo eeeeeeeeeeeeeeeeeeeeessee e eseese e sese e ssese s s esse e eeess s eeees s eeeeseeeeseeenees 102
EXCLUDE FROM _FLASH w...coomioveeeeeeeeeeeeeseeeeeeeeeeeeeseeseeseeeseeeeeseesseseeseeesseeeesseesseesaeessseeseesesseeeseseeseeessseenees 152
EXTENDED._ LIMITS oocooeeeeeeeoeeeeeeeeeeeeeeeeesseeesesesseessesesseessesesseessesesseessesseesesssesesseesseseseesesseeeseseesseeesseeeees 103
EXTENDED S| .ooooooeeeeeoeeeeeeeeeeeeeeeeeeseeeseseseeeesssesesesseseseeeeseseeseesseseseeesseseesseesseseeseessseeseeeesseeeseseeseeeesseeeees 204
EXTERN wooooooeeeeeeeeeeeeeeeeeeeeeeeee e eeees e eeseses e eeseses e eeses e e seee e s s e e s seeeeeeeesseeeeeeees e eeeess e seeeeseeesseeenees 153
FIX AXISoeoeeeeeeeeeeeeeee e eeeeee e eeeees e e seees e e e e s s e s s e s s e eeeeeeeeeeeees 46
FIX AXIS PAR ... eeeee e eeseee e sese e s e e e sesee e s sese s s eeesse e eeees e seeees s eeeesseeeseeeeees 104
FIX _AXIS_PAR DIST ..ooooievoeeeeeeeeeeeeeeeeeeeeeeseeeesseeseeeeeesesseesseeeeeseesseseseeesseeeessessseesseessseseeeesseeeeeseeseessseenees 105
FIX _AXIS PAR _LIST ..ooooieeeeeeeeeeeeeeeeeeeeeeeesseeeseeeeseeeseesesseesseeeeeseesseseseeesseeeessessseeeeseesseesseeesseeseseeseeeesseeeees 106
FIX_NO AXIS PTS X woooeeeeeeeeeeeeeeeeeeeeeeeeeeseseesseeesesesseseseeesseseeeseesseseseeesseseeesessseesseesseeseesesseeseseeseeessseenees 107
FIX_NO_AXIS PTS Y oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeeseese s seeeeeseessese e sseseeeeessse e eeseeseesesseeeeseeseeeseeenees 107
FIX_NO _AXIS PTS Zoooooeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeeeseesesseesseeeesseesseseseeesseeeeesessseeeseesseeeeesesseeeeseeseesseeenees 107
FLASH oo eeeeee e eeee e sese s eee e s e s et e s s e e e s e ee e eeeenees 152
=Y 7 = = =Y 29
FLOATOA TEEE .......ovveeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseeeeeseeeeseeesese s seses s eseee e eees e eeseee e e seeeeesees e eeeeeseeeseseeeees 29
FINC VALUES. .....oeeoveeeeee oo eeeeeee e eeee e eesese e eeeese e seee s sseee s s e s eeees e s s eeeseeseeeeeees 108
FORM ..o e oo eeees e e s e s e s e s s ees e eeeeseeeseeeenees 73
FORMAT ..ot seee e e s e e e s et e s et s e e s eeees e ee s s s eees e eeeenees 110
FORMULAA ...t seee e e s e e s e s e s eeesse e ees e ss e eeeeseeeeeeeenees 111
FORMULA_INV ..ot eeeeeee e eeeeeeseeeeseee e eeeeses s seee e ssese e s s e eessse e eeees e seeeesseeeeeseeseeessseeeees 113
FRAME ... eeee e eeee e eee e e s e e s e st e s e e e e e s e eeee e 114

Page 274 of 277 Version 1.51 Release 2002-02-05



ASAM MCD 2MC / ASAP2 Interface Specification

FRAME_MEASUREMENT ....oooovveeeeeeeeeeeseeeeeee e seeseeeeseseeeseeeseseeeseseseseessesesesessseeseseesseeeesessseeeseessseesseseeees 116
FUNCTION oo eeee e eeee e se e s e e se e ssee e e e s s eseeseeeeeeees s seeeeeees 117
FUNCTION _LIST 1o eeseeeeseeeseees e eeee e seee e sese e seee e eeeseee e eeseeeeesesseeeeeeeesseeseeeeeees 119
FUNCTION_VERSION ....cvocooeeeeeeeeeeeeeeeeseeeseeeeeseeseeseeseeeseees e eeseses s sesesesessseeeeseesseeeesessseeeseeesseeseeeeeees 120
GROUP ... eeveeeeee oo eeeeeeee e eseee e eseee e es e s e et s e s e s s s eee s e eeseseeseeeeseeens 121
GUARD_RAILS ... eeeeee e esee e s es e s e s s e s s eesssee e ssseeseeeeseeens 126
HEADER ... eeveeeeeeeeeeeeeeeeeeeee e eeeeees e seee e seee e ese e se e s e se e s e ee e s e sees s seeeseeseeeeeees 127
IDENTIFICATION ..o eeeeeeeeeeeseeee e seee s eesese e es e e e s eeeeeeese e e eeseeeeeeesseeeeeeesseeeeeeeeseeseeeeeees 128
IE DATA oo eeeeee e ees e eseee e s e eseee e 129, 130, 132, 133, 134, 135, 136
INDEX_DECR......cooetvveeeeeeeeeeeeeeeseeeseeeeeseeeeesesessessseeseeeessse e esssssseseeesseeeseeeseseeseeeseeeeeseesseeseeeesseeseeeesseeseeseeees 29
INDEX_INCR ..o eeeveeeeeeeeeeeeeeseseseeeeseeeeeseses e ssee e seee e essse e seee e ee s e eeese e eeeesseeseeeeseeeseeeeseeeseeeeeees 29
INTERN oo eeeee e eeee e eeese e eeeeeeeeeseees e ee s s e s e eeeeeseeeeeeeee e eeees e eeeeesseeeeesseeeeeeesseeseeeeeees 153
KIP_BLOB ..o eeeeeeeeeeeeee e ee e ee e seee e s se e s e s s e s e e s e eeees e 130
LITTLE_ENDIAN ¢ eeeee s seeee s esese e eseee e s eseeeeeesseseeeeseessseesseeess s eeeseseeseeessseeseeessneeens 29
LONG oo eeeeee e eeeee e s e e s e s e e ee e e s e e eneeens 29
VAP ..o eeeee e eeee e e e e s s e e e e eneeens 65
VAP LEIST oo seee e s e se e e s s e e s e s e s e eeees s eeeeeees 141
IMATRIX_DIM oo eeeeeeeeeeeeeeeseee e seee e s e e s e seeeeee e s e eesessseeeeeeeseeeseeeeeees 142
IMAX_GRAD ... ee e eeeeee s ees e se e s e s e s s s e e s s eeeee e eeeeeees 143
IMAX_REFRESH .....cvveeooeeeeeee e eeeeee e e seeeeseeesseese s sese s eeseee e sese e sseeeeeeeseeeeeeeeseeeeeseesseesseeesseeseeeeeees 144
MEASUREMENT ..o seeseeeeee e seee e eese s seee e sese e seee e eeessee e e s e sessseeeeeeesseeseeeeeees 146
MEMORY LAY OUT ...coorieveeeeeeeeeeeeeeeeeeeeeeseeeseeeseseeseeseseseeeseeeeseessssesessesseseseseeseeesesesseseeesessseeesseesseeseseeeees 150
MEMORY _SEGMENT ... eeeeeeeeeeeeseeeseseeseese s seeeeseeeseseseeeesseseseseesseeseeeeseeeeesessseeeseessseessseeeees 152
IMOD_COMMON ..o eeseees e seee e s e e eseee e seeeeeeees e eesesseeeeseeesseeeeeeeeees 157
IMOD _PAR ... ee e seee e s s e s e s e e s e sees s eeees s seeeeeees 159
IMODULE ...t s e s e se e seee e ees e eseesseeeseeesseeseeeeeees 155
MON_DECREASE .......coieveeeeeeeeeeeeeeeeeeeeeeseseeeseeeseseeseeseeseeeseee s seseseeeeeseseeeeeesseeeeeeeseeeeesessseeeeeeesseeseeeeeees 161
IMON_INCREASE ... eeeeee e eeeeeeeeseeeseees e eese e seee s sese e e seee e seee e ees e seesseeeseeesseeseeeeeees 161
IMONOTONY ..o eeee e eeee e s e se e s e se e seee e ees e seeseeeeeeeesseeseeeeeees 161
IMISB_FIRST .coveeeoeeeeeeeeeeeeeeeeeeeeeeee e sesee e eeee e s s ee e e e s e e e e s e s s s eess s eeseeseeessseeeeeeseneeens 29
IMISB LAST oo eeeee e eeee e seeee e e s ee e e s e s s e ee e eeeseseeseeessseeeeeeseneeens 29
IMULTIPLEX oo eeeeee e eeeeees e seee s seee e seee e sese e seee e e seeeeeeeeseseeesesseeeeseeesseeseeeeeees 162
NO_AXIS PTS X ovveeeeeeeeeeeseeeeeeeeseseeeeeeeeseeeseeeseseeseese s seee e sese e esese e e essee e e seeeeesessseeeeeeesseeseseeeees 163
NO_AXIS PTS Y oo eeeeeeeee s eeseee e eese e seee e sese e seee e s s e s e eess s seeesseseeeeeees 163
NO_AXIS PTS Z oo eeeeeeeeseeeseeee s seee e sese e seee e ees e es e eeeesseseeeeeees 163
NO_CALIBRATION w...oooreeveeeeeeeeeeeeseeeseeeseseeseeeeesesessesseeseesseeseseseseeeseesseseeesseesssseesesessseessesssseeseeessseessseseseeens 62
NO_INPUT_QUANTITY oo seeeeeeeeeeeeeeeeesseeeeeeesseesseee e eseseeseseeeseee s ees s seseesseee e eeseesseeesseeesssee 47,50
NO_OF INTERFACES......ovecoeeeeveeeeeeeeeeeeeseeeseee e eeeeseseseesseees s eseses e sseeeseeeesseeeeeeeseeeeesesseeeeseeeseeeseeeeeees 164
NO_RESCALE X ...vveeoeeeeeeeoeeeeeeeeeseeeeeseeeeeseeeseees s eese s sese e sese e ssese e eeesseeeeeeeseeeeesesseeeeeeeesseeseseeeees 165
NO_RESCALE_Y ..o eeeeeseseeeseees s ee e seee e sese e seee e ssee e ees e ss e eeeesseeseeeeeees 165
NO _RESCALE_Z ..o eeeseees e seee e sese e ssee e s e e sees e seeeseeeseeeeeees 165
NOT_IN_MCD_SYSTEM.....ooooooeeeeeeeeeeeeeeeseeseeeeseeesseeseeessseesesessseessesseseesseesssseesesssssesseesssseesesessseessssssseeens 62
NUMBER ... evveeeoeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeseseeseeeseees e eeese e seee e sese e eseeeeeeeeseeeeeeees e eesesseeeeeseesseeseeeeeees 166
NUMERIC ..o eeee e sese s seee e se e s e e seee e eeesseeeee e s s seeseeeeseeeseeeeeeeeeees 219
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OFFLINE_CALIBRATION ....ooovoeoeeeeeeeeeeseeeeeeeeeeeseeeeeseesseeseseseeseeeseesesesssesseeeeeseeseseeseesseeesessesseeeseseesseee e 62
OFFLINE_ DATA oo eeeeeee e eese e sesee e sseee e s e esee s esee e esseeeseeessseesseessseeseeesseeeens 152
OFFSET X evveeeeeeeeeeeeeeeeeeeee e eeeeeee e eeseee e ee e s se e s e es e s e see e eese e ees s sseeeseeeseeessseees 167
OFFSET Y oo e eeeeee e eseee e s e s e s e s se e ee s eeessseesseeseseeen 167
OFFSET _Z oo e e e s e e s e s ss e s eeeeseeeseeeeseeeenn 167
PA_BLOB......ooeeveeeeeeeeeeeeeeeeeeeeeeseeeeseee e eseees e e e e s s e e ee e eeeeee 129, 130
1= 37 I =SOSR 29
PHONE_INO ..o eeee s eeee e sese e ese s seee e e s e s s esee e eeess s eeeess e seeeeseeeeseeenees 169
PLONG .o eeeeee e eeeeee e e s ee e e e e s s e s e e e s e e s e e e s e eeeeseeeseeeneees 29
PRG_CODE ...t eeeeee e eeeeee e e eeee e ees e e e se e s e e s e e s eeees e eeees s eeese e eeeenees 150
PRG_DATA oo eeee e eeee e s s et e s e s ee e s s s eees e eeeeeees 150
PRG_RESERVED ........oocooeeeeeeeeeeeeeeeeeeeeeeeseeeesseeeseeseesesseesseseeseesseseeseesseeeeeeeesses e eeessseeseesesseeeseseeseeessseenees 150
PROJECT ...oooeeeeeeeeeeeeeeeeeeseeeee e seee e e sese e eesese e e e e e s e s s e s ee e s see s s eeeseeeeseeenees 170
= = o N (o i N[ YOO 171
PUWORD ... eeeeee e s eeee e e e s s e s s e e s e eees e eeeeseeeseeeenees 29
(o] 31 =] )= SO OO 134, 197
RAM ..o e se e et e e e e 152
RASTER ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseee e esese e e s ese e e e e e s e e s e e e s e ee e s e ee e s ee s s eeeese e seeenees 172
RAT FUNC ..o eeeeeee oo eeee e s s e e e s e e s e eeesseeeseeeneees 73
READ_ONLY oo eeeeee e eeee s eese e eessse e e e esese e sseseeeeesseee e esee e eeess s eeeesseee e seeseeessseenees 173
READ _WRITE ... eeeeeeeeeeeeeeeeseeeeeseseeeessse e essese e esese e sseseeeees s eeeeesse e eeess e seeeesseeeseseeseeeesseenees 174
RECORD._ LAY OUT ....ooooooeeeeeeeeeeeeeeeeseeeeeeesseeesseesseeeeesesseesseeesseessese e sseseeesessseeseeesseeseeeesseeseseesseessseeeees 175
REF_CHARACTERISTIC ...ooooeoooeeveeeeeeeeeeeeeeeeeseeeeeeeeseeseseeesseseeseesseseseeesseeeeeeessseeeeeesseesseeesseeeeeeeesseessseenees 182
REF_ MEASUREMENT ..o eeeeeeeeeeessee e eeeese e e seseeeseessese e sseseseeeesseeeeeessseeseesesseeeesseeseeeesseenees 184
REFE_MEMORY _SEGMENT w..oorevveeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeseeeeeseessesessseesseseeeeessseseeseessseseesesseeeseseeseeeesseeeees 185
REF_UNIT oo seee e eeee e e e e s e s e s e eeees e eeees s eeeseeeeseeenees 186
REGISTER ..o ovveeoeeeeeeeeeeeeeeeee e eeeese s e sese e eesese e e eese e e seee e s s e e s s eeesee e eeess e eeeess e eeeseeeeseeenees 152
RESERVED.......oveeooeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeesseees s ssese e eessse s esese s sese s esseeeseeeseseseseeseeseeeeseeeesseeeees 152, 187
RIGHT _SHIFT oo s s s s s e s e s s ee s s eeeseeeseeeenees 188
RIP_ADDR W ..ot eeeeee e eeeee e eesese e s e e seee e sseee e s s e eeesse e eeess s eeeesseeeeseesseeeseeenees 189
RIP_ADDR X ..oovooooeteeeeoeeeeeeeeeeeeeeseeeeseeeeese e eessse e seese e eesese s ssese e sseeeeeeeesseeeeeess s eeeesseeeseeeeseeeseeenees 189
RIP_ADDR Y oo eeeeee e eeeeee e eese e eessse e s e e e sese e s s e s s eeesse e eeees e eeees s eeeeseeeeseeenees 189
=123 o) o) = Ao 189
ROM .o ee e s e e st s e s e s e s e eees e 152
ROOT oo e e e s et e s e s ee e s s s eeese e eeeenees 192
ROW _DIR ..o eeeeeeeeeeeeee e seee e sese e eesese e e e seee e s s e e s s e esse e eeees e eeees s eeseeseeeseeeeees 108
S REC LAY OUT oo ee oo eeseee e s eseee e s s eees e seeenees 203
SI= 2 1 =SOSR 29
SEED_KEY evveeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseeeseee s eessee e seee s s e s e e s ee e eeeeeees 193
SERAM ... eeeeeeee e eeeee e e e e e e sttt e e e 152
SHIET _OP X vveeooeeeeeeeeeeeeeeeeeeeeeeeeee e e e e eessee e s e s e s e se s s eees e seeenees 195
SHIET OP Y oo eeeee e eeee s se e e s se e s e eeese e seeenees 195
SHIET OP _Zi oo se e s e s se s s eees e seeenees 195
SIS 0 = N1 oo 196
SIGN_EXTEND ...ooeveeeoeeeeeee e eeeee s eeseee e sees s seee e s e seee e ee s e eeeseee e e ss e eeeseesseeenees 194
SLONG ... eeeeeee e ee e esee e e e e s e s s s e s ee e se e e s e eeee e e eeeeeseneens 29
SOURCE. ... evveeeeeeeeeeeeeeeeeeseeee e eeeee e seee e es e s s s e s e e s e e s e eess e eees e seeeeees 197
SRC_ADDR X ..coooeeveeeeeeeeeeeeeseeeeeeeeeseeeseee s eessee e seeeeseeeseee e e s s s e seseeeeeese s e eees e eeeeeees 198
SRC_ADDR Y ..o eeeeee e e e ess et s e s e e eeeenee 198
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S oY 0] 0] = Ao 198
STD_AXIS oo eeeeeeeeeeeeeeeee e e s e st e st e et 46
STRICT _DECREASE......eveeooeeeeeeeeeeeeeeeeeeeeeesee e ssseeeeeesseeeesesesse e eesseeseseesseeeeeees s eeeeesseesesessseeseeeesseens 161
STRICT _INCREASE....... oo eeeeeeeseeeeeeeeeeeeeesee e ssseeeeesesee e s s seee e sseeeeeees s seeessseesesessseeseeeesseens 161
SUPPLIER ...ovvocoooeeeeeeeeeeeeeesseeeeeeeeees e eesseeses e eeseees e s eseess e eees e e se e ee s esseeeeeeseeeessseeees 201
SWORD ... eeeee e eeee e e s e eese et e e e s et e e s e e eee e 29
SY STEM_CONSTANT .o eeeee e esee s eeesee e eseee e ssee e sseeeseeees s seeessseeseeessseeseeeesseens 202
TAB_INTP. ..o eeeeeeeeeeee e eeeeeee e eeeeees e e e e s se e e e e sseeeeseeseeessseeeeeeeeessesene 73,77
TAB_INOINTP ..o eeeeeee e eeeeeesee e eeeeeee e eeseseees e e se e eeeseeesseeeeeeeseeessseeeaeseeeessssene 73,77
TAB_VERB ....oooeeeeeeeeeeeeseeeeeeeeeeeeeseseesseeeess e sesseee e e ssseee e s se e ee e ssseees e seeesssseeseeeeeessesene 73,79
TP BLOB ..o eeeeeeeeeeeseeeeeeeeseee e e s e s s e e st s e 136
UBY TE oo eeeeeeeeeeeeeeeeeeeeeeee e eseeeseeee e eeeees e s s e s e s s s e e e seeee e e eeess e eeseeeesseeees 29
ULONG oo eeee e s eeee e s e s e e es e e s s e s e eeeeeseeeeeeesseeseeeseneeens 29
UNIT oo eeeeeeee e eeeee e s e e et e s e e e e e e e essseeeeeeeeeesseeees 204
UNIT_CONVERSION......ooivveeeeeeeeeeieeeeeeeeeeeseeeseeeseseeseeseeseesseeeeseeeseseseseesseeeseseesseesesessseeessessseeessessseesseseeees 206
USER oo eeeee e eeee e eeee e e s ettt e e 207
USER _RIGHTS....ooeeveeeeeeeeeeeeeseeeeeeeeeeeeeseeeeeeeessees e seese s seee e sese e s sese e e seeeeeeeeseeeeesessseeeeeeesseeseeeeeees 208
UWORD .....coeeveeeeeeeeeeeeeeeeeeeee e e e seeee s seeee e s e s s e e ee s eeess s eees s eeeesseeeeeessseeeeeessreeens 29
VAL BLEK oot eeeeeeeee e eeeeees s seeeee e seses e s e e e e e st es e eeseseeee e eeeeeee 65
VALUE oo e e seee e e e e e e s es s e s eeessee e 65
VAR ADDRESS .....cooieeiteeeeeeeseeseeeeeseeseeeesseeesssseseessesssesssssssesessseesseseeeeeesseeessseeessessseeesseeeeeseeseeeseseeesesseees 213
VAR _CHARACTERISTIC. ..o eeeesee e seeseee s seseesesseesseessseesseeeeseeesese s eessseeseesesseeeseseeseeeesseen 214
VAR _CRITERION ...ooovoeeeeeeeeeeeeeeeeeeesseeeeeesseeeseeeeessesseeeseeesesesesessessseeeeseesseeeeeseeeseseseseessseeseseeeseeeseseesseesseen 215
VAR _FORBIDDEN_COMB ......oooveeeeeeeeeeeeeseeeeeesssseseesesesseeseessssesseeessssesseeseseessesessseesssesesseeseeseseesseeesseen 216
VAR MEASUREMENT w..oooivoeeeeeeeeeeeeeeeeeeeeeseeeseeeseesesseseseeeeeseeesessessseeesseesseeeeseesseseseseessseeseesesseeesessesseeesseee 218
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