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Preface

OSEK/VDX is a joint project within the automotive industry. It aims at an industry standard
for an open-ended architecture for distributed control unitsin vehicles.

For detailed information about OSEK's project goals and partners, please refer to the “ OSEK
Binding Specification”.

This document describes the OSEK Implementation Language (OIL) concept for the
description for the OSEK real-time systems, capable of multitasking and communications,

which can be used for motor vehicles. It is not a product description that relates to a specific
implementation.

Genera conventions, explanations of terms and abbreviations have been compiled in the
additional inter-project “OSEK Overal Glossary”, which is part of the OSEK Binding
Specification.

Note: To simplify matters, the term “OSEK” is used instead of “OSEK/VDX” throughout this
document.

OSEK/VDX OIL 2.5 4 by OSEK Page 2



il

OSE K /V DX OSEK Implementation Language

Specification 2.5

Table of contents

1 INTRODUGCTION L. e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeaeeaeaeaaeaaaaaaaaaannnns 5
L.l GENERAL REMARKS. .. .uuiiitiittiiaataas e eeeeeaeaaaeaa s nasansanansaneeeeaaaaaaaaaaaaasnnnnsssssnsssaeeaaaaaaaaaaaasaaaaaaannnnen 5
2 Y/ [ 1 1 AV (o) OO PO O P PP PP 5

2 LANGUAGE DEFINITION ..o 7
2.1 PREAMBLE . ... e e 7
A €= N = ) N I o0 )N [0 = = LU U 7
R T © || I =YX o= T TSR 8

R T O 1N I (1 1SX 1 U T (0 | (=TRSO 8
G I Y. 0 - G OO UP TP OUPUURUUPPP 8
2.3.3 Ol VEISIONS ... .uuteiiieeeeieitiieee e e eee e e eitee e e e e e eebb b et e e e eeass sesabaeeeeeseassbaeessessaassseasbsaeesssanssrrenssasssansnes 9
234  Implementation definMition ..........cocoiiiiiiiie e e 9
235  ApPlication defiNITION ........cocuiieiiie ettt nn e 10
236 Dependencies between attribULES ...........oooiiiiiiiiee e e 10
2.3.7  AUtOmMALiC attribULE ASSIGNIMENT ......cotiiiiiie ittt sttt et nneas 10
2.3.8  DEfAUIT VAIUES......ooveeeee ettt ettt ettt e et s e e e e e e bbb e e e e e e e s eabs e nbbaeeeeeeensrrreeeaenan 11
2.3.9  INCIUAE MECHANIST ceeecccceee et e e e e e e e e e e e s s eab b e e e e eeeeeeennnrreneeeeas 12
2.3. 10  COMIMENTS. ..ceeiiiiiiiiieieeee ettt ettt e e e e e e e ettt ettt e e e e e e e e e e e e e e e e e e e e e te e e e e e e e e e e e eaaaaaaaaaaaaaaaens 12
2.3 10 DESCIIIONS ..euteeueeeueeitee st stee bt e bt et e eeeeas s aeesbe e rbeesbees she e bt e st ea et eae e abe e sbeesbe e she e b e e b e enbeennesnnenneas 12

3 OIL OBJECT DEFINITIONS . ...t 13
Bl RULES e 13
3.2 OIL OBJECTS, STANDARD ATTRIBUTESAND REFERENCES.......ccceiiiiiiiiiiiiiiciiiii e e e e e e e e e e e e e eeeee e e e eeennn e eenn 14

B2L  CPU e 14
B.2.2 S e e e e e e e e et — e e e e e e e e e e e aaaaaaaa e e raaaraaan 14
323 APPMODE ... 15
B2 TASK e e e e e e e e e e e e e a— e —e— e e et et e aaaaaaaaaaaaeraaaae 15
325 COUNTER.....ceeeeeeeeeeeee ettt ettt et et ettt e e e e e e e e e e e etaasasssesssssssssssssssasnes 17
B.2.8  ALARM ... e a e e e 17
327  RESDURCE......ooiiiieeieeeeeeee ettt ettt ettt et e e e e e e e e e e e e e e e avtaaasaaaaraaraaraaaa————_ 19
B.2.8  EVENT et 20
Bi2.0 IR s 21
B2L0  MESSAGE ...ttt et e e e e e e e e e e e ttta—a——————————————————————— 21
3211 NETWORKMESSAGE ..ottt evaaaaaaaees 29
B2.L2  COMueeeeeeeeeeeee ettt e e e e e e e 31
BL2.L3B IPDU e e et a e e e e e e e e e e e e e e e aaaans 33
B2L4 N et e e e e e e e e e et aaaas 35

4 DEFINITION OF A PARTICULAR IMPLEMENTATION ... 36

A1 ATTRIBUTE TYPES. ciiiiiiiiiiiiiiiieeeeee e e e e e ettt ettt e e et e e e e ee e e e e e e e e ettt et ettt et e eaaaeaaaaaaaaeeeeeeteereeeeeeeeaeaaaaaaaaaaaaaans 36
g St R U 1 1 N G 7RSSO OPO OO O PPPPPPPPPPPRPRNt 36
o N 1\ 1 72RO OOPOPPPPPPRPPRRRRRRt 36
413 UINTOBA.....ceeeeiiiiieiiitite ettt e teaeeesaaeseees aanasssasssssssasssssssssssssses nnnnsssssssssssssssssnsssnnnnnsnnnn 36
A LA INTBA ...ttt e aaaaaeeetseeeassesesee sannsssssssssssssssssssssssssses annnnsnsssssssssssssssssnnnnnnnsnnnns 37
S ! I 72 [ SO PP OOPOPPPPPPPPPPPRRt 37
g T = N 1V OO O PSP UOPOPPPP 37
O A = T @ I =Y N 37
4.1.8  STRING ...ttt e eeaate e bbb eeseseees aaaassssasssssesssssssssssssses aannnnsssssssssssssssssssnssnnnsnnn 37

4.2 REFERENCE TYPES ..oiiitiiiiiiiiiiiiiie e et e e e e e e ettt ettt ettt e et e e e e e e e e e e e eeeteteeeeeeeeeeeeeeaaaaaaaeee e assassassssssssssnssrrnrrnns 38

4.3 MULTIPLEVALUES....cccteieieeeeeee ettt ettt et et e e e e e e e e e e e e ettt ettt e et e e ee et e e eeeeaeeeeee e eseassssssssssssseessesrenes 38

B EXAMPLE...cceiiieeeeeeeee ettt et et e e e e e e e e e e e e e e ettt — e e e e e teaaaaaaaaaaaaaaaaa e aaraar——a 38

OSEK/VDX OIL 2.5 a by OSEK Page 3



OSEK/V DX OSEK Implementation Language

Specification 2.5

5 SYNTAX AND DEFAULT DEFINITION. ..uuuiiiieeecee ettt eett e e e e abb s e s s eaaaa 41
LT RS 4 N1 79 @ = © I TR 41
5.2 DEFAULT DEFINITION OF OIL OBJECTSAND STANDARD ATTRIBUTES......cccvuutiiiiiieeiiiirrssnnneeeesssssieesannes 47

521  Subset for internal communication (CCCA and CCCB ONlY).......cccceeieeniiriiinienie e 57

APPENDIX A GENERATOR HINTS .ttt e s e e e e s e e e b e e e e e e e s 60

APPENDIX B CHANGESIN SPECIFICATIONS. ...t e 61

APPENDIX C AN = TR 63

APPENDIX D [ DS 1O 1 2 TR 66

List of Figures

FIGURE 1-1: EXAMPLE OF DEVELOPMENT PROCESS FOR APPLICATIONS. ....ceueeeeee e eeeeeeaeenns 5

List of Tables

TABLE 2-1: POSSIBLE COMBINATIONS OF ATTRIBUTES WITH DEFAULT VALUESFOR ENUM....... 11

OSEK/VDX OIL 2.5 a by OSEK Page 4



Sl OSEK/VDX

OSEK Implementation Language
Specification 2.5

1 Introduction

1.1 General remarks

This document refers to the OSEK OS Specifications 2.2 and 2.2.x, the OSEK COM
Specifications 3.0 and 3.0x and the OSEK Binding Specification 1.5. For a better
understanding of this document, the reader should be familiar with the contents of these other

specifications.

1.2 Motivation

To reach the goal of OSEK of portable software, a way has been defined to describe the
configuration of an application using OSEK.

This specification only addresses a single central processing unit (CPU) in an electronic control

unit (ECU), not an ECU network.

optional
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configuration files
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System Generator

C code
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I |
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Figure 1-1: Example of development process for applications
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Figure 1-1 shows an example of a development process for applications.

The OIL description may be hand-written or generated by a system configuration tool. There
can be several OIL files, eg.:

files which contain CPU-specific configuration items (these files are created by the
supplier) and

files which contain configuration items for the entire network (these files are provided by
the OEM).

Sub-systems delivered in source code are compiled together with the application; others
delivered as alibrary are integrated by the linker.
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2 Language Definition

2.1 Preamble

The god of OIL is to provide a mechanism to configure an OSEK application inside a
particular CPU. This means for each CPU thereis one OIL description.

All OSEK system objects are described using OIL objects.

2.2 General concept

The OIL description of the OSEK application is considered to be composed of a set of OIL
objects. A CPU isacontainer for these OIL objects.

OIL defines standard types for its objects. Each object is described by a set of attributes and
references. OIL defines explicitly al standard attributes for each OIL object.

Each OSEK implementation can define additional implementation-specific attributes and
references. It is possible only to add attributes to existing OIL objects. Creating new OIL
objects, or other changes to the grammar, are not alowed. All non-standard attributes
(optional attributes) are considered to be fully implementation-specific and have no standard
interpretation. Each OSEK implementation can limit the given set of values for attributes (e.g.
restrict the possible value range for priorities).

Description of the OIL objects:

CPU: the CPU on which the application runs under the control of
OSEK sub-systems.
OSs: the OSEK OS that runs on the CPU. No standard references are

defined in OIL from OSEK OS to other OIL objects.

APPMODE: defines different modes of operation for the application. No
standard attributes are defined for the APPM ODE object.

ISR: interrupt service routines supported by the OS.

RESOURCE: aresource that can be occupied by atask.

TASK: atask handled by the OS.

COUNTER: acounter represents hardware/software tick source for alarms.

EVENT: an event tasks may react on.

ALARM: an aarm is based on a counter and can either activate a task, set
an event or activate an alarm-callback routine.

COM: the communication subsystem. The COM object has standard

attributes to define general properties for OSEK COM.

OSEK/VDX OIL 2.5
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MESSAGE: a message is defined in OSEK COM and defines the supplier-
specific attributes of a mechanism for data exchange between
different entities (entities being tasks or 1SRs) and with other
CPUs.

NETWORKMESSAGE: a network message is defined in OSEK COM and defines the
OEM-specific attributes of a mechanism for data exchange
between different entities (entities being tasks or ISRs) and with

other CPUs.

IPDU: an IPDU is defined in OSEK COM. IPDUs carry messages used
in external communication.

NM: the network management subsystem.

2.3 OIL basics

2.3.1 OIL file structure

The OIL description contains two parts - one for the definition of standard and
implementation-specific features (implementation definition) and another one for the definition
of the structure of the application located on the particular CPU (application definition).

The OIL description consists of one main OIL file that can refer to included files (see
section 2.3.9).

2.3.2 Syntax

The grammar rules for an OIL file are presented in the document using a notation similar to the
Backus-Naur Form (BNF"), see section 5.1.

All keywords, attributes, object names, and other identifiers are case-sensitive.

Comments in the BNF notation are written as C™*-style comments.

1 NAUR, Peter (ed.), "Revised Report on the Algorithmic Language ALGOL 60.", Communications of the
ACM, Val. 3, No.5, pp. 299-314, May 1960 or

M. Marcotty & H. Ledgard, The World of Programming Languages, Springer-Verlag, Berlin 1986., pages 41
and following.
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2.3.3 OIL versions

OIL version 2.0 corresponds to OSEK OS specification 2.0, revision 1.

OIL version 2.1 aso corresponds to OSEK OS specification 2.0, revison 1. It contains an
OlL-interna extension in syntax and semantics. OIL version 2.1 is not compatible with OIL
version 2.0.

OIL version 2.2 only defines new standard attributes. It is compatible with OIL verson 2.1.

OIL version 2.3 corresponds to OSEK OS specification 2.2 and is compatible with OIL
version 2.2. OIL version 2.3 only defines new standard attributes.

OIL version 2.4 corresponds to OSEK OS specifications 2.2 and 2.2x and OSEK COM
gpecifications 3.0 and 3.0.x. It is not backwards compatible with OIL version 2.3 in two
respects:

the ACCESSOR attribute in the TASK and ISR object has been replaced by the
MESSAGE attribute,

the MESSA GE object has been completely redefined.

OIL version 2.5 corresponds to OSEK OS specifications 2.2 and 2.2.x and OSEK COM
specifications 3.0 and 3.0.x. It introduces the split of the MESSAGE object into a supplier-
specific part (MESSAGE object) and an OEM-specific part (NETWORKMESSAGE object).
OIL version 2.5 is not compatible with OIL version 2.4.

Two OIL sets of objects and standard attributes are defined:

Full set of objects and standard attributes: OSEK OS and full-featured OSEK COM,
supporting the conformance classes. BCC1, BCC2, ECC1, ECC2, CCCA, CCCB, CCCQO,
CCC1.

Subset of objects and standard attributes: OSEK OS with internal communication only,
supporting the conformance classes: BCC1, BCC2, ECC1, ECC2, CCCA, CCCB.

Refer to the OSEK OS and OSEK COM specifications for the features available with each of
the abovementioned conformance classes.

234 Implementation definition

For each OIL object, the implementation definition defines all attributes and their properties for
aparticular OSEK implementation.

The implementation definition must be present in the OIL description and must contain al
standard attributes, which are listed in section 3.2. The value range of those attributes may be
restricted. Attribute definition is described in chapter 4.

Additional attributes and their properties can be defined for the objects for a particular OSEK
implementation. Additional attributes are optional.

OSEK/VDX OIL 2.5 a by OSEK Page 9
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The include mechanism (see section 2.3.1) can be used to define the implementation definition
as a separate file. Thus, corresponding implementation definition files can be developed and
delivered with particular OSEK implementations and then included with the application
definition in user's OIL files.

An implementation of OIL must support either all objects and standard attributes or a specific
subset defined in section 5.2.1.

235 Application definition

The application definition comprises a set of objects and the values for their attributes. Except
for the OS, COM and NM objects, the application definition can contain more than one OIL
object of a particular type.

Each object is characterised by a set of attributes and their values. No attribute may appear that
is not defined in the implementation definition. Attribute values must comply with the attribute
properties specified in the implementation definition.

Attributes that take a single value may only be specified once per object. Attributes that take a
list of values have to be specified as multiple statements.

Example for a multiple statement:

RESOURCE = RESI;
RESOURCE = RES2;
2.3.6 Dependencies between attributes

The OIL Specification alows the expression of dependencies between attributes. To be more
open to vendor-specific and standard extensions the OIL syntax includes conditional attributes
(parameters). OIL alows infinite nesting of those dependencies.

To express dependencies, ENUM and BOOLEAN attributes can be parameterised. If attributes
in severa sets of one conditional attribute have the same name, they must have the same type.

2.3.7 Automatic attribute assignment

Attribute values may be calculated by the generator. For these attributes, the keyword
WITH_AUTO has to be used in the attribute's definition in the implementation definition. In
conjunction with WITH_AUTO, the attribute value AUTO is valid in the application definition
and as adefault value.

OSEK/VDX OIL 2.5 a by OSEK Page 10
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2.3.8 Default values

Default values are used by the generator in the case that an attribute is missing in the
application definition.

Default values are mandatory for optiona attributes. Because the syntax of the
implementation-specific part requires the definition of default values, a special default value
NO_DEFAULT is defined explicitly to suppress the default mechanism. In this case, the
attribute must be defined in the application part.

Default values are forbidden for standard attributes except if explicitly stated otherwise in the
specification. If a default value is alowed for a standard attribute, it is defined in the
specification in section 5.2.

It is an error if a standard attribute that does not have a default value defined in the
implementation definition is missing from the application definition.
The OIL grammar uses assignment in the implementation definition to specify default values.

All possible combinations of attributes with default values are shown in the following example
for ENUM (see Table 2-1). The OIL syntax allows six combinations for the implementation-
specific part and three combinations for the application part.

Implementation part Application part
param = A param = AUTG, /1 not hing
ENUM [A, B, ¢ param = B; param OA ERROR param OB
ENUM[A B, C param A ERROR ERROR
param = NO_DEFAULT;
ENUM[A, B, C param= AUTQ ERROR ERROR ERROR
ENUM W TH_AUTO [A, B, C] param A Generator- param OB
param = B specific
ENUM WTH AUTO [A, B, (] param OA Generator- ERROR
param = NO_DEFAULT; specific
ENUM W TH AUTO [ A, B, C param OA Generator- Generator-
param = AUTQ specific specific

Table 2-1: Possible combinations of attributes with default values for ENUM

Example:

| MPLEMENTATI ON my S {
TASK {
U NT32 [1..0xff] STACKSIZE = 16; // |f STACKSIZE is m ssing,
// 16 is used as a default
}s

}s

OSEK/VDX OIL 2.5 a by OSEK Page 11
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2.3.9 Include mechanism

The include mechanism allows for separate definitions for some parts of OIL. The
implementation definition can be delivered with an OSEK implementation and used (included)
by the system designer.

The include statement has the same syntax asin ISO/ANSI-C:
#include <file>
#i nclude "file"

For each OIL tool there must be away to specify search-paths for include files.
#i ncl ude <fil e> usesthe search-path

#include "file" usesthe directory where the including file resides

Placement of include dir ectives

The same rules apply as for ISO/ANSI-C, e.g. the include statement has to be on a separate
line and can appear anywhere in the description files.

2.3.10 Comments

The OIL file may contain C™-style comments (/ * */ and/ /). C™ rules apply.

2.3.11  Descriptions

To describe OIL objects, attributes, and values, the OIL syntax offers the concept of
descriptions. Descriptions are optional. They start after a colon (:), are enclosed in double
quotes ("), and must not contain a double quote.

Example:

BttLEAN START = FALSE: "Automatic start of alarmon systemstart”;

Descriptions give the user additional information about OIL objects, attributes and vduesin a
well-defined format. The interpretation of descriptions is implementati on-specific.

OSEK/VDX OIL 2.5 a by OSEK Page 12
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3 OIL Object Definitions

3.1 Rules

The application configuration files must conform to some rules to be successfully processed.
These rules are:

All objects are described using the OIL syntax.
Each object must have a unique name. Each object may be divided into severa parts.
All object names must be accessible from the application.

An attribute defines some object properties (for example, the task priority). Attributes that
take a single value may only be specified once per object. Attributes that take a list of
values must be specified as multiple statements.

An object can have a set of references to other objects. Per object, there may be more than
one reference to the same type of object (e.g. more than one reference to different events,
see example in section 3.2.4.8).

Unless stated otherwise, values must be defined for all standard attributes of al objects,
except for multiple attributes, which can be empty.

If default values are required for standard attributes, they are specified in this document
and must not be changed.

The <nane> non-terminal represents any 1SO/ANSI-C identifier.

The <number > non-terminal represents any integer constant. The range of integers is
determined by the target platform. Both decimal and hexadecimal integers are allowed, and
using the same notation as C. Decimal integers with leading zeroes are not allowed as they
might be misinterpreted as octal values.

The <stri ng> non-terminal represents any 8-bit character sequence enclosed in double-
quotes (), but not containing double-quotes.

The description represents any 8-bit character sequence enclosed in double-quotes ("), but
not containing double-quotes.

A reference defines a unidirectional link to another object (for example, the task X has to
be activated when the dlarm Y expires).

Implementation-specific additional parameters are only allowed for optional attributes. For
portability reasons, it is forbidden to define implementation-specific additiona parameters
for standard attributes.

OSEK/VDX OIL 2.5 a by OSEK Page 13



OSEK/V DX OSEK Implementation Language

Specification 2.5

3.2 OIL objects, standard attributes and references

For each object, the standard set of attributes and their values is defined. They must be
supported by any implementation.

3.2.1 CPU

CPU is used as a container for all other objects.

3.2.2 0Ss?

OS isthe object used to define OSEK OS properties for an OSEK application.
In a CPU exactly one OS object has to be defined.

3221 STATUS

The STATUS attribute specifies whether a system with standard or extended status has to be
used. Automatic assignment is not supported for this attribute.

This attribute is of type ENUM and has one of the following possible values:
STANDARD
EXTENDED

3222 Hook routines
The following attribute names are defined for the hook routines supported by OSEK OS:
STARTUPHOOK
ERRORHOOK
SHUTDOWNHOOK
PRETASKHOOK
POSTTASKHOOK
These attributes are of type BOOLEAN.
If ahook routine is used, the value is set to TRUE otherwise the value is set to FALSE.

The usage of the access macros to the service ID and the context-related information in the
error hook is enabled by the following attributes of type BOOLEAN:

USEGETSERVICEID
USEPARAMETERACCESS

2 Attributes for Conformance Class and Scheduling are not defined as these are not part of the OS specification

OSEK/VDX OIL 2.5 a by OSEK Page 14
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3223 USERESSCHEDULER

The USERESSCHEDULER attribute is of type BOOLEAN and defines whether the resource
RES _SCHEDULER is used within the application.

3.224 Example

S Exanpl eCs {
STATUS = STANDARD;
STARTUPHOOK = TRUE;
ERRORHOOK = TRUE;
SHUTDOWNHOOK = TRUE;
PRETASKHOOK = FALSE;
POSTTASKHOOK = FALSE;
USEGETSERVI CEI D = FALSE;
USEPARAMETERACCESS = FALSE;
USERESSCHEDULER = TRUE;

3.2.3 APPMODE

APPMODE is the object used to define OSEK OS properties for an OSEK OS application
mode.

No standard attributes are defined for APPMODE.

In aCPU, at least one APPMODE object has to be defined.

3.24 TASK

TASK objects represent OSEK tasks.

3241 PRIORITY

The priority of atask is defined by the value of the PRIORITY attribute. This value has to be
understood as a relative value, i.e. the values of PRIORITY show only the relative ordering of
the tasks.

This attribute is of type UINT32.

OSEK OS defines the lowest priority as zero (0); larger values of the PRIORITY attribute
correspond to higher priorities.

3.24.2 SCHEDULE

The SCHEDULE attribute defines the preemptability of the task.

This attribute is of type ENUM and has one of the following possible values:
NON
FULL

OSEK/VDX OIL 2.5 a by OSEK Page 15
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The FULL value of this attribute corresponds to a preemptable task, the NON value to a non-
preemptabl e task.

If the SCHEDULE attribute is set to NON, no internal resources may be assigned to this task.

3243 ACTIVATION

The ACTIVATION attribute defines the maximum number of queued activation requests for
the task. A value equal to "1" means that at any time only a single activation is permitted for
this task (see OSEK OS specification).

This attribute is of type UINT32.

3244 AUTOSTART

The AUTOSTART attribute determines whether the task is activated during the system start-
up procedure or not for some specific application modes.

This attribute is of type BOOLEAN.

If the task shall be activated during the system start-up, the value is set to TRUE otherwise the
value is set to FALSE. When set to TRUE, a list of application modes is defined in the
APPMODE sub-attribute of type APPMODE_TY PE. These define in which application modes
the task is auto-started.

3.245 RESOURCE
The RESOURCE reference is used to define alist of resources accessed by the task.
This attribute is a multiple reference (see sections 4.2, 4.3) of type RESOURCE_TY PE.

3.2.4.6 EVENT
The EVENT referenceis used to define alist of events the extended task may react to.
This attribute is a multiple reference (see sections 4.2, 4.3) of type EVENT_TY PE.

3.24.7 MESSAGE
The MESSAGE reference is used to define alist of messages accessed by the task.
This attribute is a multiple reference (see sections 4.2, 4.3) of type MESSAGE_TY PE.

3.24.8 Example
TASK TaskA {
PRIORITY = 2;

SCHEDULE = NON;

ACTI VATI ON = 1;

AUTOSTART = TRUE {
APPMODE = AppMbdel;
APPMODE = AppMbde2;

RESOURCE = resourcel;
RESOURCE = resourcez;
RESOURCE = resource3;

OSEK/VDX OIL 2.5 a by OSEK Page 16
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EVENT = event1;
EVENT = event 2;
MESSAGE = anyMesssagel,

3.2.5 COUNTER

A COUNTER serves as abase for the ALARM mechanism.

3.251 MAXALLOWEDVALUE
The MAXALLOWEDVALUE attribute defines the maximum allowed counter value.
This attribute is of type UINT32.

3252 TICKSPERBASE

The TICKSPERBASE attribute specifies the number of ticks required to reach a counter-
gpecific unit. The interpretation is implementation-specific.

This attribute is of type UINT32.

3253 MINCYCLE

The MINCY CLE attribute specifies the minimum allowed number of counter ticks for a cyclic
alarm linked to the counter.

This attribute is of type UINT32.

3254 Example

COUNTER Ti ner {
M NCYCLE = 16;
MAXALLOAEDVALUE = 127,
TI CKSPERBASE = 90;

}s

3.2.6 ALARM

An ALARM may be used to asynchronously inform or activate a specific task. It is possible to
start dlarms automatically at system start-up depending on the application mode.

3261 COUNTER

The COUNTER reference defines the counter assigned to this alarm. Only one counter has to
be assigned to the alarm. Any alarm has to be assigned to a particular counter.

This attribute is a single reference (see section 4.2).
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3.2.6.2 ACTION

The ACTION attribute defines which type of notification is used when the alarm expires.

This attribute is a parameterised ENUM with the following possible values:
ACTIVATETASK {TASK_TYPE TASK;}
SETEVENT {TASK_TYPE TASK; EVENT_TYPE EVENT;}
ALARMCALLBACK {STRING ALARMCALLBACKNAME;}

For an alarm, only one action is allowed.

ACTION = ACTIVATETASK
The TASK reference parameter defines the task to be activated when the alarm expires.
This parameter is asingle reference (see section 4.2) of type TASK_TY PE.

ACTION = SETEVENT

The TASK reference parameter defines the task for which the event is to be set. The EVENT
reference parameter defines the event to be set when the alarm expires.

TASK is a single reference of type TASK_TYPE. EVENT is a single reference of type
EVENT_TYPE.

ACTION = ALARMCALLBACK

The ALARMCALLBACKNAME parameter defines the name of the callback routine that is
called when the alarm expires.

3.26.3 AUTOSTART

The AUTOSTART attribute of type BOOLEAN defines if an darm is started automatically at
system start-up depending on the application mode.

When this attribute is set to TRUE, sub-attributes are used to define the ALARMTIME, i.e.
the time when the ALARM shall expire first, the CY CLETIME, i.e. the cycle time of a cyclic
ALARM and a list of application modes (APPMODE) for which the AUTOSTART shall be
performed.

BOOLEAN [
TRUE

Ul NT32 ALARMTI MVE;
Ul NT32 CYCLETI ME;
APPMODE_TYPE APPMODE] ] ;

} b
FALSE
] AUTOSTART;
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3.264 Examples

ALARM WakeTaskA {
COUNTER = Ti mrer;
ACTI ON = SETEVENT {

TASK = TaskA;
EVENT = event1;

I
AUTCSTART = FALSE;

b

ALARM WakeTaskB {
COUNTER = SysCounter;

ACTI ON = ACTI VATETASK {
TASK = TaskB;

1

AUTOSTART = TRUE {
ALARMTI ME = 50;
CYCLETI ME = 100;
APPMODE = AppMbdel;
APPMODE = AppMde2;

ALARM RuncCal | backC {
COUNTER = SysCounter;
ACTI ON = ALARMCALLBACK {

ALARMCALLBACKNAME = " Cal | backC';

}s
AUTOSTART = FALSE;

3.2.7 RESOURCE

A RESOURCE object is used to co-ordinate the concurrent access by tasks and ISRs to a
shared resource, e.g. the scheduler, any program sequence, memory or any hardware area.

There is one attribute of type ENUM defined to specify the RESOURCEPROPERTY . This

attribute can take the following values:

STANDARD: A norma resource that is not linked to another resource and is not an

internal resource.

LINKED: A resource that is linked to another resource with the property STANDARD or
LINKED. The resource to which the linking shall be performed is defined by the sub-
attribute LINKEDRESOURCE of type RESOURCE_TYPE. The code generator for the
operating system must resolve chains of linked resources.

INTERNAL: Aninternal resource that cannot be accessed by the application.

3271 Example
RESOURCE MsgAccess

RESOQURCEPRCPERTY = STANDARD;
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3.2.8 EVENT

An EVENT object is represented by its mask. The name of the event is a synonym for its mask.

The same event may be set for different tasks. Events with the same name are identical;
therefore the event mask is identical. Events with the same mask are generally not identical i.e.
their names may be different.

3281 MASK

The event mask is an integer number MASK of type UINT64. The other way to assign an
event mask isto declareit as AUTO. In this case, one bit is automatically assigned to the event
mask. This bit is unique with respect to the tasks that reference the event.

3.2.8.2 Examples
EVENT event 1 {
MASK = 0x01;

s

EVENT event 2 {
MASK = AUTO

s

In C Code, the user is allowed to combine normal event masks and AUTO event masks.
C Code:

V&itEvent ( eventl | event2 );

The next example shows the same EVENT object (i.e. with the same name) used by different
tasks:

EVENT energency {
MASK = AUTO
b

TASK taskl {
EVENT = nyEvent 1,
EVENT = energency;

b

TASK task2 {
EVENT ener gency,
EVENT nyEvent 2;

}s

TASK task7 {
EVENT = energency;
EVENT = nyEvent 2;
b

In C Code, the user is allowed to use the emergency event with all three tasks.
C Code:
Set Event (taskl, energency);

Set Event (task2, emergency);
Set Event (task7, emergency);
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Another use for the same event name for events of different tasksisin control loops:
C Code:

TaskType nyList[] = {taskl, task2, task7};
int nmyListLen = 3;
int i=0;
for (i=0;i<myListLen;i++) {
Set Event (nyList[i], emergency);
}

3.2.9 ISR

ISR objects represent OSEK interrupt service routines (ISR).

3291 CATEGORY
The CATEGORY attribute defines the category of the ISR.
This attribute is of type UINT32, only values of 1and 2 are allowed.

3292 RESOURCE
The RESOURCE reference is used to define alist of resources accessed by the ISR.
This attribute is a multiple reference (see sections 4.2, 4.3) of type RESOURCE_TY PE.

3293 MESSAGE
The MESSAGE reference is used to define alist of messages accessed by the ISR.
This attribute is a multiple reference (see sections 4.2, 4.3) of type MESSAGE_TY PE.

3.294 Example

I SR Ti merlnterrupt {
CATEGORY = 2;
RESOURCE = soneResour ce;
MESSAGE= anyMessageZz;

b

3.2.10 MESSAGE

MESSAGE objects represent OSEK messages.

To separate OEM-specific and supplier-specific attributes, the definition of messages is split
into two OIL objects. The supplier shall configure the MESSAGE object, whereas the OEM
shall configure the NETWORKMESSAGE object.

OSEK/VDX OIL 2.5 a by OSEK Page 21



OSEK/VDX

OSEK Implementation Language
Specification 2.5

The MESSAGE object has three attributes: MESSAGEPROPERTY (see section 3.2.10.1),
NOTIFICATION (see section 3.2.10.12) and NOTIFICATIONERROR (see section

3.2.10.12).

3.210.1 MESSAGEPROPERTY

The MESSAGEPROPERTY attribute has the following sub-attributes:

MESSAGEPROPERTY Sub-attributes Des_cribed in
section
SEND_STATIC_INTERNAL CDATATYPE 3.2.10.2
SEND_STATIC_EXTERNAL CDATATYPE 3.2.10.2
TRANSFERPROPERTY 3.2.10.3
FILTER 3.2.10.5
NETWORKORDERCALLOUT | 3.2.10.6
CPUORDERCALLOUT 3.2.10.7
INITIALVALUE 3.2.10.8
NETWORKMESSAGE 3.2104
SEND_DYNAMIC_EXTERNAL TRANSFERPROPERTY 3.2.10.3
NETWORKORDERCALLOUT | 3.2.10.6
CPUORDERCALLOUT 3.2.10.7
INITIALVALUE 3.2.10.8
NETWORKMESSAGE 3.2104
SEND_ZERO_INTERNAL None none
SEND_ZERO_EXTERNAL NETWORKORDERCALLOUT | 3.2.10.6
CPUORDERCALLOUT 3.2.10.7
NETWORKMESSAGE 3.2104
RECEIVE_ZERO_INTERNAL SENDINGMESSAGE 3.2.10.9
RECEIVE_ZERO_EXTERNAL NETWORKORDERCALLOUT | 3.2.10.6
CPUORDERCALLOUT 3.2.10.7
NETWORKMESSAGE 3.2104
RECEIVE_UNQUEUED_INTERNAL | SENDINGMESSAGE 3.2.10.9
FILTER 3.2.10.5
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MESSAGEPROPERTY Sub-attributes Described in
section
INITIALVALUE 3.2.10.8
RECEIVE QUEUED_ INTERNAL SENDINGMESSAGE 3.2.10.9
FILTER 3.2.10.5
INITIALVALUE 3.2.10.8
QUEUESIZE 3.2.10.10
RECEIVE _UNQUEUED EXTERNAL | CDATATYPE 3.2.10.2
FILTER 3.2.10.5
LINK 3.2.10.11
INITIALVALUE 3.2.10.8
RECEIVE QUEUED_EXTERNAL CDATATYPE 3.2.10.2
QUEUESIZE 3.2.10.10
FILTER 3.2.10.5
LINK 3.2.10.11
INITIALVALUE 3.2.10.8
RECEIVE_DYNAMIC_EXTERNAL LINK 3.2.10.11
INITIALVALUE 3.2.10.8
RECEIVE ZERO _SENDERS CDATATYPE 3.2.10.2
INITIALVALUE 3.2.10.8

A transmit message that is at the same time received internaly and transmitted externally is
declared as external (using one of the SEND_xx_EXTERNAL properties). Internal receivers
of this message refer to it using the SENDINGMESSAGE attribute.

The property RECEIVE_ZERO_SENDERS is used for messages with zero senders.
The message attributes are defined in the following.

3.2.10.2 CDATATYPE

The CDATATYPE attribute describes the data type of the message data using C language
types (e.g. int or a structure name).

This attribute is of type STRING.

The purpose of this attribute is the representation of the message in a form that is meaningful
to the application.
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3.2.10.3 TRANSFERPROPERTY

The TRANSFERPROPERTY attribute is of type ENUM and describes the action that OSEK
COM takes when this message is sent by the application.

Possible values for TRANSFERPROPERTY are:
TRANSFERPROPERTY = TRIGGERED

The IPDU containing the message may or may not be sent immediately depending upon the
IPDU’'s TRANSMISSIONMODE.

TRANSFERPROPERTY = PENDING
No action is taken.
TRANSFERPROPERTY = AUTO

The vdue defined in the TRANSFERPROPERTY attribute of the reated
NETWORKMESSAGE object is used.

If TRANSFERPROPERTY is defined differently in both NETWORKMESSAGE and
MESSAGE objects, an error shall be generated.

If TRANSFERPROPERTY is set to AUTO in both NETWORKMESSAGE and MESSAGE
objects, an error shall be generated.

32104 NETWORKMESSAGE

The NETWORKM ESSAGE reference defines the NETWORKMESSAGE that is linked to this
MESSAGE.

3.2.10.5 FILTER

The FILTER attribute specifies the action of the message filter. This attribute is of type ENUM
and has the following values, which are defined in the COM specification.

FILTER =ALWAYS

This value has no sub-attributes. It is the default value for FILTER.
FILTER = NEVER

This value has no sub-attributes.

FILTER = MASKEDNEWEQUALSX

This value has the sub-attributes MASK and X.

FILTER = MASKEDNEWDIFFERSX

This value has the sub-attributes MASK and X.

FILTER = NEWISEQUAL

This value has no sub-attributes.
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FILTER = NEWISDIFFERENT

This value has no sub-attributes.

FILTER = MASKEDNEWEQUALSMASKEDOLD
This value has the sub-attribute MASK.

FILTER = MASKEDNEWDIFFERSMASKEDOLD
This value has the sub-attribute MASK.

FILTER = NEWISWITHIN

This value has the sub-attributes MIN and MAX.
FILTER = NEWISOUTSIDE

This value has the sub-attributes MIN and MAX.
FILTER = NEWISGREATER

This value has no sub-attributes.

FILTER = NEWISLESSOREQUAL

This value has no sub-attributes.

FILTER = NEWISLESS

This value has no sub-attributes.

FILTER = NEWISGREATEROREQUAL

This value has no sub-attributes.

FILTER = ONEEVERYN

This value has the sub-attributes PERIOD and OFFSET.

3.2.10.6 NETWORKORDERCALLOUT

The NETWORKORDERCALLOUT eattribute defines the name of the network-order callout
routine for this MESSAGE. The default value corresponds to no callout specified.

This attribute is of type STRING.

3.2.10.7 CPUORDERCALLOUT

The CPUORDERCALLOUT attribute defines the name of the CPU-order callout routine for
this MESSAGE. The default value corresponds to no callout specified.

This attribute is of type STRING.

3.2.10.8 INITIALVALUE

The INITIALVALUE attribute is of type UINT64 and specifies the initial value of a
MESSAGE. If MESSAGEPROPERTY is set to RECEIVE QUEUED INTERNAL or
RECEIVE_QUEUED_EXTERNAL, aMESSAGE hasno initial value.
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If afilter algorithm using a preceding value (called old_value) is specified for a MESSAGE,
INITIALVALUE aso specifies the initial value of old_value.

The default value for INITIALVALUE isO.

If the MESSAGE object is related to a NETWORKMESSAGE object, the following rules
shall be applied:

If INITIALVALUE of the MESSAGE is set to AUTO, the vaue defined in
INITIALVALUE of the related NETWORKMESSAGE object is taken as initia vaue of
the MESSAGE.

If INITIALVALUE of the MESSAGE is set to a value different from AUTO, thisvalueis
taken asinitial value of the MESSAGE.

3.2.10.9 SENDINGMESSAGE

The SENDINGMESSAGE attribute is used by areceiver of an internal message to identify the
sender of the message. Therefore, this attribute is a reference to a sent message within this OIL
file

3.2.10.10 QUEUESIZE

The QUEUESIZE attribute is of type UINT32 and defines the maximum number of messages
that the queue for a queued message can store. The value O is not allowed for this attribute.

3.2.10.11 LINK

The LINK attribute is of type ENUM. It determines whether this message has its own field
within the IPDU or fans out from another message's IPDU field. OSEK COM alows afield in
a received IPDU to correspond to one or more MESSAGE objects. When the IPDU is
received, al the corresponding MESSAGE objects receive the same data.

LINK = TRUE

When LINK is set to TRUE a sub-attribute called RECEIVEMESSAGE refers to another
message that must be received from the network. The link must point to a MESSAGE with
LINK set to FALSE. This implies that the field in the IPDU fans out to more than one
MESSAGE object.

The RECEIVEMESSAGE sub-attribute is a reference to another MESSA GE object.
LINK =FALSE

When LINK is set to FALSE the sub-attribute NETWORKMESSAGE (see section 3.2.10.4)
shall be defined.

The sub-attributes NETWORKORDERCALLOUT (see section 3.210.6) and
CPUORDERCALLOUT (see section 3.2.10.7) may be defined.
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3.2.10.12 NOTIFICATION and NOTIFICATIONERROR

The notification classes are called NOTIFICATION and NOTIFICATIONERROR. Depending
on the message property thisis either a send or a receive notification. Each notification classis
defined as an ENUM with the following values:

NONE

No notification is performed. This is the default value for NOTIFICATION and
NOTIFICATIONERROR.

ACTIVATETASK

To perform the required notification a task is activated. The task is named by the TASK sub-
attribute, which is areference to a TASK object.

SETEVENT

To perform the required notification an event is set for atask. The event and task are named by
the EVENT and TASK sub-attributes.

The EVENT sub-attribute is a reference to an EVENT object. The TASK sub-attribute is a
reference to a TASK object.

COMCALLBACK

To perform the required notification a callback routine is caled. The name of the callback
routine is specified in the CALLBACKROUTINENAME sub-attribute. The MESSAGE sub-
attribute must list al the messages that are sent and/or received by this callback routine.

FLAG

To perform the required notification a FLAG is set. The flag is named using the FLAGNAME
sub-attribute, which is of type STRING.

INMCALLBACK

To perform the required notification a callback routine in an OSEK NM sub-system is called.
The name of the callback routine is specified with the CALLBACKROUTINENAME sub-
attribute. The callback routine is called with a parameter specified by the MONITOREDIPDU
sub-attribute, which is of type UINT32, but must be within the range 0 to 65535 inclusive.
MONITOREDIPDU allows the IPDU to be identified to the NM sub-system.

Both of these attributes are defined as WITH_AUTO so that the system configuration tool can
automatically create values consistent between COM and NM if it is able to.
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3.2.10.13 Example

MESSAGE nmyMess1 {

MESSAGEPROPERTY = SEND STATI C_ EXTERNAL {
CDATATYPE = "l ong";
TRANSFERPROPERTY = PENDI NG,
NETWORKIVESSAGE = NWM nmyMess1;
FILTER = NEW SW THI N {

MAX = 0x1234;
M N = 0x12;

}
| NI TI ALVALUE = 0x12;

b
NOTI FI CATI ON = FLAG {

FLAGNAME = "nyMessl_fi ni shed";
b

}s

MESSAGE speed {
MESSAGEPROPERTY = RECEI VE_UNQUEUED EXTERNAL {
CDATATYPE = "l ong";
LI NK = FALSE {
NETWORKMVESSAGE = NWM speed,;
NETWORKORDERCALLQUT = "vehicl e_data_active";

}s

1

NOTI FI CATI ON = ACTI VATETASK {
TASK = speed_updat e;

s
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3.2.11 NETWORKMESSAGE

NETWORKMESSAGE objects represent the network-specific part of OSEK messages.
These objects shall be created by the OEM.

Any external MESSAGE object shall have a reference to the NETWORKMESSAGE object to
indicate how the message is externally transmitted or received, see section 3.2.10.4.

3.2111 |PDU
The IPDU reference defines the IPDU that carries this NETWORKMESSAGE.

3.211.2 MESSAGEPROPERTY
The MESSAGEPROPERTY attribute has the following sub-attributes:

MESSAGEPROPERTY Sub-attributes Des_cribed in
section
STATIC SIZEINBITS 3.2.11.3
BITORDERING 32114
BITPOSITION 3.2115
DATAINTERPRETATION 3.2.11.6
INITIALVALUE 3.2.11.7
DIRECTION 3.2.11.8
DYNAMIC MAXIMUMSIZEINBITS 3.2.11.9
BITORDERING 32114
BITPOSITION 3.2115
INITIALVALUE 3.2.11.7
DIRECTION 3.2.11.8
ZERO none none

32113 SIZEINBITS

The SIZEINBITS attribute is of type UINT32 and specifies, in bits, the size of a static-length
message in an IPDU. The value 0 is not allowed for this attribute.

32114 BITORDERING

The BITORDERING attribute is of type ENUM and specifies the bit ordering within a
message. Possible values for BITORDERING are BIGENDIAN and LITTLEENDIAN.
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3.2115 BITPOSITION
The BITPOSITION attribute is of type UINT32.

If the BITORDERING attribute is specified as BIGENDIAN, BITPOSITION indicates the bit
position of the most significant bit of the message in an IPDU.

If the BITORDERING attribute is specified as LITTLEENDIAN, BITPOSITION indicates
the bit position of the least significant bit of the message in an IPDU.

32116 DATAINTERPRETATION

The DATAINTERPRETATION attribute is of type ENUM and can be specified as
UNSIGNEDINTEGER or BY TEARRAY.

This attribute allows byte swapping for unsigned integer values.

32117 INITIALVALUE

The INITIALVALUE attribute is of type UINT64 and specifies the initial value of a
MESSAGE. If MESSAGEPROPERTY is set to RECEIVE QUEUED INTERNAL or
RECEIVE_QUEUED_EXTERNAL, aMESSAGE hasno initial value.

If afilter algorithm using a preceding value (caled old_value) is specified for a MESSAGE,
INITIALVALUE aso specifiestheinitia value of old_value.

The default value for INITIALVALUE isO.

32118 DIRECTION

The DIRECTION attribute is of type ENUM. It specifies the transfer direction of the
MESSAGE.

DIRECTION = SENT

When DIRECTION is set to SENT a sub-attribute caled TRANSFERPROPERTY can be
specified. The TRANSFERPROPERTY attribute is of type ENUM and describes the action
that OSEK COM takes when this message is sent by the application. Possible actions are
TRIGGERED in which the IPDU containing the message may or may not be sent immediately
depending upon the IPDU’'s TRANSMISSIONMODE or PENDING in which no action is
taken.

The TRANSFERPROPERTY attribute may not only be specified in the
NETWORKMESSAGE object, but also in the related MESSAGE object.

If TRANSFERPROPERTY is defined differently in both NETWORKMESSAGE and
MESSAGE objects, an error shall be generated.

If TRANSFERPROPERTY is set to AUTO in both NETWORKMESSAGE and MESSAGE
objects, an error shall be generated.

DIRECTION = RECEIVED
When DIRECTION is set to RECEIVED no attribute can be specified.
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32119 MAXIMUMSIZEINBITS

The MAXIMUMSIZEINBITS attribute is of type UINT32 and specifies, in bits, the maximum
Size that a dynamic message might reach. The value O is not allowed for this attribute.

3.2.11.10 Example

In continuation of the example in section 3.2.10.13, the corresponding NETWORKMESSAGE
objects are shown.

NETWORKMVESSAGE NVWM myMess1 {
| PDU = sl ow CAN traffic;
MESSAGEPROPERTY = STATI C {
SIZEINBI TS = 17;
Bl TORDERI NG = Bl GENDI AN,;
BI TPCSI TI ON = 5;
DATAI NTERPRETATI ON = UNSI GNEDI NTEGER;
I NI Tl ALVALUE = 0x12;
DI RECTI ON = SENT {
TRANSFERPROPERTY = PENDI NG,
};

3.212 COM

COM isthe object used to define OSEK COM sub-system properties.
In a CPU object, only one COM object can be defined.

32121 COMTIMEBASE

The COMTIMEBA SE attribute defines the time base for OSEK COM. This attribute is of type
FLOAT. The OSEK COM time base defined by COMTIMEBASE is one second multiplied by
the parameter value. Any time that is specified in OSEK COM is multiplied by this time base to
arrive at the intended real time.

The default value for COMTIMEBASE is 0.001, which is equal to one millisecond.

3.2.12.2 Error hook routine

The following attributes are defined for the hook routine supported by OSEK COM. These
attributes are of type BOOLEAN. The hook routine is used if the value is set to TRUE. The
hook routine is not used if the valueis set to FALSE.

COMERRORHOOK

The usage of the access macros to the service ID and the context-related information in the
error hook routine is enabled by the following attributes:

COMUSEGETSERVICEID
COMUSEPARAMETERACCESS
The default value for these parametersis FALSE.

OSEK/VDX OIL 2.5 a by OSEK Page 31



OSEK/V DX OSEK Implementation Language

Specification 2.5

3.2.12.3 COMSTARTCOMEXTENSION

The COMSTARTCOMEXTENSION ettribute defines whether the user-supplied function
SartCOMExtension is caled from the OSEK COM function SartCOM.

The function is called if the value is set to TRUE. The function is not called if the value is set
to FALSE, which isthe default value for this attribute.

3.2124 COMAPPMODE
The COMAPPMODE attribute lists all COM application modes that are supported.
This attribute is of type STRING and can have multiple values.

3.2.125 COMSTATUS
The COMSTATUS attribute defines the level of error checking.

This attribute is of type ENUM. Extended error checking is done if the value of
COMSTATUS is set to COMEXTENDED. Standard error checking is done if the value of
COMSTATUS is set to COMSTANDARD, which is the default value.

3.2.12.6 USE

The USE attribute defines the names of network-specific OIL files to read (containing
NETWORKMESSAGE and IPDU objects).

This attribute is of type STRING.

3.2.12.7 Example

COM Exanpl eCOM {
COMTI MEBASE = 0. 001;
COVERRORHOOK = TRUE;
COMUSEGETSERVI CEI D = FALSE;
COMUSEPARAMETERACCESS = FALSE;
COVBTARTCOVEXTENSI ON = FALSE;
COVAPPMODE = " COWNor mal Mode";
COMAPPMODE = " COVDI agnosti cMbde”;
COVBTATUS = COVEXTENDED,;
USE = "networkfile.oil";
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3.2.13 IPDU

32131 SIZEINBITS

The SIZEINBITS attribute specifies the length of an IPDU in bits. This attribute is of type
UINT32.

The given value of SIZEINBITS isrounded up to the nearest byte boundary.

32132 IPDUPROPERTY

The IPDUPROPERTY attribute is of type ENUM and describes the direction of the IPDU
transfer. Possible values are:

SENT
RECEIVED

3.2.13.3 TRANSMISSIONMODE

The TRANSMISSIONMODE ttribute specifies the transmission mode. This attribute is of
type ENUM. Possible values are:

PERIODIC
DIRECT
MIXED
TRANSMISSIONMODE is a sub-attribute of IPDUPROPERTY = SENT.

32134 TIMEPERIOD

The TIMEPERIOD attribute defines, depending on the chosen transmission mode, the
parameter |_ TMP_TPD or |_TMM_TPD. This attribute is of type UINT64. The unit of the
TIMEPERIOD parameter is multiples of the COM time base.

TIMEPERIOD is a sub-attribute of TRANSMISSIONMODE = PERIODIC and
TRANSMISSIONMODE = MIXED.

3.2.135 TIMEOFFSET

The TIMEOFFSET attribute defines, depending on the chosen transmission mode, the
parameter |_TMP_TOF or I_TMM_TOF. This attribute is of type UINT64. The unit of the
TIMEOFFSET parameter is multiples of the COM time base.

The value AUTO is the default value for this attribute and means that TIMEOFFSET assumes
the same value as TIMEPERIOD.

TIMEOFFSET is a sub-attribute of TRANSMISSIONMODE = PERIODIC and
TRANSMISSIONMODE = MIXED.
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3.2.13.6 MINIMUMDELAYTIME

The MINIMUMDELAYTIME attribute specifies, depending on the chosen transmission
mode, the parameter |_ TMD_MDT or I_TMM_MDT. This attribute is of type UINT64. The
unit of the MINIMUMDELAY TIME parameter is multiples of the COM time base.

The default value for MINIMUMDELAY TIME is 0, which means that no minimum delay time
is enforced.

MINIMUMDELAYTIME is a sub-attribute of TRANSMISSIONMODE = DIRECT and
TRANSMISSIONMODE = MIXED.

3.2.13.7 TIMEOUT

The TIMEOUT attribute specifies, if IPDUPROPERTY = RECEIVED, the parameter
| DM_RX _TO, or, if IPDUPROPERTY = SENT, the parameter | DM_TMD_TO,
| DM_TMP_TOor|_DM_TMM_TO, depending on the chosen transmission mode.

This attribute is of type UINT64. The unit of the TIMEOUT parameter is multiples of the
COM time base. The notification of an IPDU timeout takes place per message.

The default value for TIMEOUT is O, which isinterpreted as no timeout.

TIMEOUT is a sub-attribute of IPDUPROPERTY = RECEIVED and of IPDUPROPERTY =
SENT.

3.2.138 FIRSTTIMEOUT

The FIRSTTIMEOUT attribute specifies, if IPDUPROPERTY = RECEIVED, the parameter
| DM_FRX_TO. This attribute is of type UINT64. The unit of the FIRSTTIMEOUT
parameter is multiples of the COM time base.

The value AUTO is the default value for this attribute and means that FIRSTTIMEOUT
assumes the same value as TIMEOUT. The value O isinterpreted as no timeout.

FIRSTTIMEOUT is a sub-attribute of IPDUPROPERTY = RECEIVED.

3.2.139 IPDUCALLOUT

The IPDUCALLOUT attribute defines the name of the IPDU callout routine. The default
value corresponds to no callout specified. This attribute is of type STRING.

3.2.13.10 LAYERUSED

The LAYERUSED attribute defines the underlying layer that is used. The default value
corresponds to no underlying layer specified. This attribute is of type STRING.

3.21311 Example

| PDU nySendl PDU {
S| ZEI NBI TS = 64;
| PDUPROPERTY = SENT {

TRANSM SSI ONMODE = PERI ODI C {
TI MEPERI OD = 2;
TI MECFFSET = 100;
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I
TI MEOUT = 250;

s

| PDUCALLOUT = "";

LAYERUSED = "net wor k" ;
}s

| PDU nyRecei vel PDU {
S| ZEI NBI TS = 64;
| PDUPROPERTY = RECEI VED {
TI MEQUT = 250;
FI RSTTI MEQUT = 100;

};
| PDUCALLOUT = "";
LAYERUSED = "networ k" ;

3.214 NM

NM objects represent the network management sub-system. No standard attributes are defined
for the NM object.
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4 Definition of a particular implementation

OIL is intended to be used for the description of applications in any OSEK implementation.
The implementation definition describes a set of attributes for each object and valid values for
these attributes. All standard attributes must be defined here. For standard attributes, the
implementation definition can only limit the value range, but in no case extend the value range
or change the value type. Optional attributes must specify a default value, AUTO (if defined
WITH_AUTO), or NO_DEFAULT.

4.1 Attribute types

Any implementation-specific attribute has to be defined before it is used.

The attribute type and attribute value range (if it exists) has to be defined. The range of
attribute values can be defined in two ways. either the minimum and maximum allowed
atribute values are defined (the [0..12] style) or the list of possible attribute values is
presented. A mix of both is not alowed.

The WITH_AUTO specifier can be combined with any attribute type except for references. If
WITH_AUTO is specified the attribute can have the value AUTO and the possibility of
automatic assignment by an off-line tool.

OIL datatypes are listed below. Note that these data types are not necessarily the same as the
corresponding C data types.

41.1 UINT32

Any unsigned integer number (possibly restricted to a range of numbers, see <impl_attr_def>
section 5.1).

U NT32 [1..255] NON _SUSPENDED TASKS;
U NT32 [0, 2,3,5] Freelnterrupts;
Ul NT32 aNunber;

This data type allows expressing any 32-hit valuein the range of [0..(2%-1)].

4.1.2 INT32

Any signed integer number in the range of [-2*..(2%-1)].

4.1.3 UINT64

Any unsigned integer number in the range [0..(2%-1)]
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4.1.4 INT64

Any signed integer number in the range [-2%..(2%-1)].

4.1.5 FLOAT

Any floating point number according to |IEEE-754 standard (Range: +/- 1,176E-38 to +/-
3,402E+38).

FLOAT [1.0 .. 25.3] d ockFrequency; // Cock frequency in Mz

4.1.6 ENUM

ENUM defines a list of ISO/ANSI-C enumerators. Any enumerator from this list can be
assigned to an attribute of the according type.

ENUM [ NON, FULL] SCHEDULE;
ENUM [ mon, tue, wed, thu, fri] nyWek;

ENUM types can be parameterised, i.e. the particular enumerators can have parameters. The
parameter specification is denoted in curly braces after the enumerator. Any kind of attribute
typeis alowed as parameter of an enumerator.

ENUM [

ACTI VATETASK { TASK_TYPE TASK: },

SETEVENT { TASK_TYPE TASK; EVENT_TYPE EVENT;}
] ACTI O\,

4.1.7 BOOLEAN

An attribute of this type can take the values TRUE and FALSE.
BOOLEAN Dont Dol t ;

DontDolt = FALSE:

BOOLEAN types can be parameterised, i.e. the particular Boolean values can have
parameters. Parameter specifications are denoted in curly braces after an explicit enumeration
of the Boolean values. Any kind of attribute type is allowed as parameter of a Boolean vaue.

BOOLEAN [
TRUE { TASK TYPE TASK; EVENT_TYPE EVENT;},
FALSE { TASK TYPE TASK; }

] IsEvent;

4.1.8 STRING

Any 8-bit character sequence enclosed in double-quotes, but not containing double-quotes, can
be assigned to this attribute.
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4.2 Reference Types
A reference type is a data type that refers to an OIL object, e.g. to a TASK object, to an
EVENT object, to an ALARM object, etc.

Reference types can be used to establish links between objects, e.g. within an ALARM object
description a reference type attribute can refer to the TASK object that is to be activated by
theaarm.

The definition of a reference type specifies which type of object is referred to, eg. the
referenced objects are of type TASK, of type EVENT, of type ALARM, etc.

The reference type is taken from the referenced object (e.g., a reference to a task shall use the
TASK_TYPE keyword as reference type). A reference can refer to any object.

A single reference type refers to exactly one object.

A definition of a single reference type consists of the object type to be referred followed by the
symbolic name of the reference type being defined.

4.3 Multiple Values

It is possible to use one attribute name to refer to a set of values of the same type. The set may
be empty. For example, the EVENT attribute of a TASK object can refer to a set of events.
Multiple values are alowed for al types.

A definition of a multiple reference type consists of the object type to be referred followed by
the symbolic name of the reference type being defined followed by an empty pair of brackets

I

Example: EVENT_TYPE MYEVENTS[ ] ;

A definition of a multiple attribute is the symbolic name followed by an empty pair of brackets
I

Example: I NT32 | nterrupt Nunber[];

4.4 Example

The implementation can define some additional attributes for an OIL object or restrict the
value range of standard attributes.

The example below shows:

1. Thelimitation of the ENUM value range for the standard OS attribute STATUS.

2. The definition of an implementation-specific attribute NON_SUSPENDED_TASKS of
type UINT32 with avalue range.

3. Thelimitation of the UINT32 value range for the standard task attribute PRIORITY .
4. The default value for StackSizeis set to 16.
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8.
9.

The limitation of the ENUM value range for the standard alarm attribute ACTION.

The definition of an implementation-specific attribute START of type BOOLEAN for
aarms.

The definition of an implementation-specific attribute ITEMTY PE of type STRING for
messages.

The definition of areference to MESSAGE objects for ISRs.

The possible usage of the defined or modified attributes in the application definition.

10. Separation of the object MyTask1 into two definitions.
| MPLEMENTATI ON Speci al GS {

}s

G5 {

ENUM [ EXTENDED] STATUS;
U NT32 [1..255] NON_SUSPENDED TASKS = 16;

b
TASK {
UNT32 [1 .. 256] PRIORITY, /1 define range of standard
/] attribute PRRORITY
I NT32 StackSi ze= 16; /1 stacksize in bytes for a task
b
ALARM {
ENUM [ ACTI VATETASK { TASK TYPE TASK; }] ACTI ON,
/1 define possible value(s) of standard attribute ACTI ON
BOCLEAN START = FALSE;, // define inplenentation-specific
/] attribute START of type BOOLEAN
b
MESSACGE {
STRING | TEMIYPE = ""; /1 define inplementation-specific
/] attribute | TEMIYPE of type STRI NG
I SR {
MESSAGE_TYPE RCV_MESSAGES[] = NO _DEFAULT;
/1 define inplenmentation-specific
/1 attribute RCV_MESSAGES of type
/1 "multiple reference to objects
/1 of type MESSAGE
b

/1 End | MPLEMENTATI ON Speci al S
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CPU Exanpl eCPU {
s MGs {

}s

TASK MyTaskl {
PRIORITY = 17;
}s
TASK MyTaskl {
St ackSi ze = 64;
}s
ALARM MYAl ar nil {

ACTI ON = ACTI VATETASK {
TASK = MyTask1;

1
START = TRUE;
}s

MESSAGE MyMsgl {
| TEMIYPE = " Sensor Dat a";

s
VESSAGE MYMsg2 {
| TEMIYPE = " Acknow edge”;

}s

| SR Mylsrl {
RCV_MESSAGES = MyMsgl;
= M/Msg2;

RCV_MESSAGES
.
}; /1 End CPU Exanpl eCPU
This example is not a complete OIL file therefore the ellipses represent missing parts.
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5 Syntax and default definition

5.1 Syntax of OIL

The OIL file has the following structure:

<file> ::=
<O L_versi on>
<i npl enentati on_definition>
<application_definition>

<O L_version> ::=

"O L_VERSI ON' "=" <version> <description> ";"
<version> ::= <string>

<inplenentation_definition> ::=
"1 MPLEMENTATI ON' <nane> "{" <inplementation_spec_list> "}"

<description> ";"

<i npl ementation_spec_list> ::=
<i npl erent ati on_spec>
| <inplenentation_spec_list> <inplenmentation_spec>

<i npl enentati on_spec> ::=
<object> "{" <inplenmentation_list> "}" <description>";"

<object> ::=
"OS' | "TASK' | "COUNTER' | "ALARM' | "RESOURCE" | "EVENT" | "ISR'
| "MESSAGE" | "COM' | "NM' | "APPMCDE' | "I PDU'

<inplenentation_|list> ::=
[* empty list */
| <inplenentation_def>
| <inplenentation_|list> <inplenmentation_def>

<inplenentation_def> ::= <inpl_attr_def> | <inpl_ref_def>

<inpl_attr_def> ::=
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"Ul NT32" <auto_specifier> <nunber _range> <attribute_nanme>

<mul ti pl e_speci fi er><defaul t _nunber> <description> ";
| "INT32" <auto_specifier> <nunber range> <attribute_nane>

<mul tiple_specifier> <default_nunmber> <descri pti on>
| "UI NT64" <auto_specifier> <nunber_range> <attri bute_name>

<mul tiple_specifier> <default_nunber> <descri pti on>
| "INT64" <auto_specifier> <nunber range> <attribute_nane>

<nmul tiple_specifier> <default_nunber> <description>
| "FLOAT" <auto_specifier> <float_range> <attri bute_nanme>
<mul tiple_specifier> <default float> <description> ";"
| "ENUM' <auto_specifier> <enumeration> <attribute_nane>

<nmul tiple_specifier> <default_nane> <description>

| "STRING' <auto_specifier> <attribute_name>
<mul tiple_specifier> <default_string> <description> ";"
| "BOOLEAN' <auto_specifier> <bool val ues> <attri bute_name>

<nmul tiple_specifier> <default_bool > <description>";

<i nmpl _parameter _list> ::=
/* enpty definition */
["{" <inpl_def_list>"}"

<inpl _def list> ::=
/* enpty definition */
| <inplenentation_def>
| <inplenentation_def> <inpl_def_list>

<auto_specifier> ::=
/* enpty definition */
| "WTH AUTO'

<nunber_range> ::=
/* enpty definition */
| "[" <nunber> ".." <nunber> "]"
| "[" <nunber_list>"]"

<nunber _list> ::=

<nunber> | <nunber list> "," <nunber>

<defaul t _nunber> ::=
/* enpty definition */
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| "=" <nunber> | "=" "NO DEFAULT" | "=" "AUTCO

<description> ::=
/* enpty definition */

<string>

<float_range> ::=
/* enpty definition */
| "[" <float> ".." <float> "]"

<default_float> ::=
/* enpty definition */
| "=" <float> | "=" "NODEFAULT" | "=" "AUTO'

<enuneration> ::=

"[" <enumerator _list> "]"

<enunerator_list> ::=
<enurrer at or >

| <enumerator_list>"," <enunerator>

<enunerator> ::=
<nane> <descri ption>

| <nane> <inpl _paraneter |ist> <description>

<bool _val ues> :: =
/* enpty definition */

| "[" "TRUE" <inpl_paranmeter |ist> <description>
"FALSE" <inpl_paraneter_list> <description> "]"

<defaul t _name> ::=
/* enpty definition */
| "=" <pane> | "=" "NO_DEFAULT" | "=" "AUTO'

<default_string> ::=
/* enpty definition */
| "=" <string>| "=" "NO_DEFAULT" | "=" "AUTO

<default _bool > :: =
/* enpty definition */
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| "=" <bool ean> | "=" "NO_DEFAULT" | "=" "AUTC'

<inpl_ref_def> ::=

<obj ect _ref_type> <reference_name> <nul tipl e_specifier> <description>

<obj ect _ref _type> ::=

"OS_TYPE" | "TASK TYPE" | "COUNTER TYPE' | "ALARM TYPE"
| "RESOURCE TYPE" | "EVENT _TYPE" | "ISR TYPE"
| "MESSAGE TYPE' | "COM TYPE" | "NM TYPE" | "APPMODE TYPE"
| "1PDU TYPE"
<reference_name> ::= <name> | <object>

<multiple specifier> ::=
/* enpty definition */
I

<application_definition> ::=

"CPU' <nane> "{" <object_definition_ list>"}" <description> ";"
<object _definition_ list> ::=

/* enpty definition */

| <object _definition>

| <object _definition_|ist> <object_definition>

<obj ect _definition> ::=
<obj ect _name> <description> ";"
| <object _name> "{" <paraneter list> "}" <description>";"

’

<obj ect _name> ::= <object> <name>

<paraneter_list> ::=
/* enpty definition */
| <pararneter>

| <paraneter |ist> <paraneter>

<paraneter> ::=

<attribute_name> "=" <attribute_val ue> <description> ";"
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<attribute_name> ::= <name> | <object>

<attribute value> ::=

| <name> "{" <paraneter_|ist> "}"

| <bool ean>

| <bool ean> "{" <paranmeter_list> "}"
| <nunber >
|

|

|

<f| oat >
<string>
" AUTO'
<name> ::= Name
<string> ::= String
<bool ean> ::= "FALSE" | "TRUE"
<nunber> ::= <dec_nunber> | <hex_nunber>

<dec_nunber> ::=

<sign> <int_digits>

<sign> ::=
/* enpty definition */
|

<int_digits> ::=
<zero_digit>
| <pos_digit>
| <pos_digit> <dec_digits>

<dec_digits> ::=
| <dec digit>
| <dec_digit> <dec_digits>

<float> ::=

<sign> <dec_digits> "." <dec_digits> <exponent>
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<exponent> ::=
/* enpty definition */
| "e" <sign> <dec_digits>
| "E' <sign> <dec_digits>

<zero_digit> ::=

"o
<pos_digit> ::=

"1t ot2t | "3" | "4" | “5" | "e" | "7T" | "8 | "9"
<dec_digit> ::= <zero_digit>| <pos_digit>
<hex_nunber> ::= "0x" <hex_digits>

<hex_digits> ::=
<hex_digit>
| <hex_digit> <hex_digits>

<hex_digit> ::=
"AT | "B
| "a

| "o |

E
g
m
!
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5.2 Default definition of OIL objects and standard attributes

The definition of standard attribute types and parameters can be presented in the following

form*:
| MPLEMENTATI ON St andard {

o6 {
ENUM [ STANDARD, EXTENDED] STATUS;
BOCOLEAN STARTUPHOCOK;
BOCOLEAN ERRORHOCK;
BOCOLEAN SHUTDOWNHOCK;
BOCOLEAN PRETASKHOOK;
BOCOLEAN POSTTASKHOCK;
BOCOLEAN USEGETSERVI CEI D;
BOCOLEAN USEPARANMETERACCESS,;
BOCLEAN USERESSCHEDULER = TRUE;

}s

APPMODE {
}s

TASK {
BOOLEAN [
TRUE {
APPMODE_TYPE APPMODE ] ;
1

FALSE
] AUTOSTART;

Ul NT32 PRI ORI TY;

Ul NT32 ACTI VATI ON;

ENUM [ NON, FULL] SCHEDULE;
EVENT_TYPE EVENT[];
RESOURCE_TYPE RESOURCE[ ] ;
MESSAGE_TYPE MESSAGH ] ;

U NT32 [1, 2] CATEGORY;
RESOURCE_TYPE RESOURCE[ ] ;
MESSAGE_TYPE MESSAGH ] :

COUNTER {
Ul NT32 M NCYCLE;
Ul NT32 MAXALLOWEDVAL UE;
Ul NT32 Tl CKSPERBASE;

}s

ALARM {
COUNTER _TYPE COUNTER
ENUM [
ACTI VATETASK {
TASK_TYPE TASK;
1,

SETEVENT {
TASK_TYPE TASK;

% Ordering of the elementsis free.
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EVENT_TYPE EVENT,;

ALARMCAL LBACK {
STRI NG ALARMCALLBACKNANE;

}
] ACTI ON;

BOOLEAN [
TRUE {
Ul NT32 ALARMTI MVE;
Ul NT32 CYCLETI ME;
APPMODE_TYPE APPMODE] ] ;
1
FALSE
] AUTOSTART;

U NT64 W TH_AUTO MASK;
}s

RESOURCE {
ENUM [
STANDARD,
LI NKED {
RESOURCE_TYPE LI NKEDRESOURCE;

} L]
| NTERNAL
] RESOURCEPROPERTY;
}s

MESSAGE {

ENUM [

SEND_STATI C_| NTERNAL {
STRI NG CDATATYPE;
} il

SEND_STATI C_EXTERNAL {
STRI NG CDATATYPE;

ENUM W TH_AUTO [
TRI GGERED,
PENDI NG
] TRANSFERPROPERTY = AUTO,

ENUM [

ALVWAYS,
NEVER,

MASKEDNEWEQUAL SX {
Ul NT64 MASK;
Ul NT64 X;

} 1]

MASKEDNEWDI FFERSX  {
U NT64 NMASK;
U NT64 X;

} ’

NEW SEQUAL,
NEW SDI FFERENT,

MASKEDNEWEQUAL SVASKEDOLD {
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U NT64 NMASK;
} ’

MASKEDNEWD! FFERSVASKEDCOLD {
U NT64 NMASK;
} ’

NEW SW THI N {
U NT64 M N,
U NT64 NAX;

},

NEW SOUTSI DE {
Ul NT64 M N;
Ul NT64 MAX;

},

NEW SGREATER,

NEW SLESSOREQUAL,
NEW SLESS,

NEW SGREATEROREQUAL,

ONEEVERYN {
Ul NT64 PERI OD;
Ul NT64 OFFSET;

}
] FILTER = ALWAYS;

STRI NG NETWORKORDERCALLOQUT = "";

STRI NG CPUCRDERCALLOQUT = "";

U NT64 W TH_AUTO I NI TI ALVALUE = AUTQO,
NETWORKMESSAGE _TYPE NETWORKMESSAGE;

} il
SEND_DYNAM C_EXTERNAL {

ENUM W TH_AUTO [
TRI GGERED,
PENDI NG
] TRANSFERPROPERTY = AUTO,

STRI NG NETWORKORDERCALLOQUT = "";

STRI NG CPUCRDERCALLOQUT = "";

U NT64 W TH_AUTO I NI TI ALVALUE = AUTQ
NETWORKMESSAGE TYPE NETWORKMESSAGE,;

},

SEND_ZERO | NTERNAL {
} il

SEND_ZERO EXTERNAL {
STRI NG NETWORKORDERCALLOUT = "";
STRI NG CPUORDERCALLOUT = "";
NETWORKMVESSAGE._ TYPE NETWORKMVESSAGE;

},

RECEI VE_ZERO | NTERNAL {
MESSAGE_TYPE SENDI NGVESSAGE;
} il

RECE| VE_ZERO EXTERNAL {
STRI NG NETWORKORDERCALLOUT = "";
STRI NG CPUORDERCALLOUT = "";
NETWORKMVESSAGE._ TYPE NETWORKVESSAGE;

} 1
RECEI VE_UNQUEUED | NTERNAL {
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MESSAGE_TYPE SENDI NGVESSAGE;
ENUM [

ALVAYS,
NEVER,

MASKEDNEWEQUAL SX {
Ul NT64 MASK;
Ul NT64 X;

} 1]

MASKEDNEWDI FFERSX  {
U NT64 NASK;
U NT64 X;

} ’

NEW SEQUAL,
NEW SDI FFERENT,

MASKEDNEWEQUAL SVASKEDOLD {
U NT64 NMASK;
} ’

MASKEDNEWDI FFERSVASKEDCOLD {
U NT64 MASK;
} ’

NEW SW THI N {
U NT64 M N,
U NT64 NAX
} ’

NEW SOUTSI DE {
Ul NT64 M N;
Ul NT64 NMAX;
} 1]
NEW SGREATER,
NEW SLESSOREQUAL,
NEW SLESS,
NEW SGREATEROREQUAL,

ONEEVERYN {
Ul NT64 PERI OD;
Ul NT64 OFFSET;
}

] FILTER = ALWAYS;

U NT64 | NI TI ALVALUE = 0;
}1

RECE| VE_QUEUED_| NTERNAL {
MESSAGE_TYPE SENDI NGVESSAGE;
ENUM [

ALVAYS,
NEVER,

MASKEDNEWEQUAL SX {
Ul NT64 MASK;
Ul NT64 X;

} 1]

MASKEDNEWDI FFERSX {

U NT64 NMASK;
U NT64 X;
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},

NEW SEQUAL,
NEW SDI FFERENT,

MASKEDNEWEQUAL SVASKEDOLD {
U NT64 NMASK;
} ’

MASKEDNEWD! FFERSVASKEDCOLD {
U NT64 NMASK;
} ’

NEW SW THI N {
U NT64 M N,
U NT64 NAX;
} ’

NEW SOUTSI DE {
Ul NT64 M N;
Ul NT64 MAX:

} ’
NEW SGREATER,
NEW SLESSOREQUAL,

NEW SLESS,
NEW SGREATEROREQUAL,

ONEEVERYN {
Ul NT64 PERI OD;
Ul NT64 OFFSET;

}
] FILTER = ALWAYS;

U NT64 | NI TI ALVALUE = O;
U NT32 QUEUESI ZE;

} 3

RECEI VE_UNQUEUED_EXTERNAL {

STRI NG CDATATYPE;
ENUM [

ALWAYS,
NEVER,

MASKEDNEWEQUAL SX {
Ul NT64 MASK;
Ul NT64 X;

} 1]

MASKEDNEWD! FFERSX {
U NT64 NMASK;
U NT64 X

},

NEW SEQUAL,
NEW SDI FFERENT,

MASKEDNEWEQUAL SVASKEDOLD {
U NT64 NMASK;
} ’

MASKEDNEWD! FFERSVASKEDCOLD {
U NT64 NMASK;
} ’

NEW SW THI N {
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U NT64 M N,
U NT64 NAX;

}1
NEW SOUTSI DE {

U NT64 M N,
U NT64 NAX;
} ’
NEW SGREATER,
NEW SLESSOREQUAL,
NEW SLESS,
NEW SGREATEROREQUAL,

ONEEVERYN {
Ul NT64 PERI OD;
Ul NT64 OFFSET;

}
] FILTER = ALWAYS;

BOOLEAN |

TRUE {
MESSAGE_TYPE RECEI VEMESSAGE;
} 1]

FALSE {
STRI NG NETWORKORDERCALLOUT = "";
STRING CPUORDERCALLOUT = "";
NETWORKMVESSAGE._TYPE NETWORKVESSAGE;
}

] LINK
Ul NT64 W TH_AUTO | NI TI ALVALUE = AUTO

} il
RECE| VE_QUEUED_EXTERNAL {

STRI NG CDATATYPE;
U NT32 QUEUESI ZE;

ENUM [

ALVAYS,
NEVER,

MASKEDNEWEQUAL SX {
Ul NT64 MASK;
Ul NT64 X;

},

MASKEDNEWDI FFERSX  {
U NT64 NMASK;
U NT64 X;
} ’
NEW SEQUAL,
NEW SDI FFERENT,

MASKEDNEWEQUAL SVASKEDOLD {
U NT64 NMASK;
} ’

MASKEDNEWD! FFERSVASKEDCOLD {
U NT64 NMASK;
} ’

NEW SW THI N {
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U NT64 M N,
U NT64 NAX;

},

NEW SOUTSI DE {
Ul NT64 M N;
Ul NT64 MAX;

},

NEW SGREATER,

NEW SLESSOREQUAL,
NEW SLESS,

NEW SGREATEROREQUAL,

ONEEVERYN {
Ul NT64 PERI OD;
Ul NT64 OFFSET;

}
] FILTER = ALWAYS;

BOOLEAN [

TRUE {
MESSAGE_TYPE RECEI VEMESSAGE;
} 1]

FALSE {
STRI NG NETWORKORDERCALLOUT = "";
STRI NG CPUORDERCALLQUT = "";
NETWORKMVESSAGE,_ TYPE NETWORKVESSAGE;

}
] LINK

Ul NT64 W TH_AUTO | NI TI ALVALUE = AUTO
} il
RECEI VE_DYNAM C_EXTERNAL {

BOOLEAN |

TRUE {
MESSAGE_TYPE RECEl VEMESSAGE;
} 1]

FALSE {
STRI NG NETWORKORDERCALLOUT = "";
STRI NG CPUORDERCALLQUT = "";
NETWORKMESSAGE._TYPE NETWORKVESSAGE;

}
] LINK

U NT64 W TH_AUTO I NI TI ALVALUE = AUTQO,
H
RECEI VE_ZERO SENDERS {

STRI NG CDATATYPE;

U NT64 | NI TI ALVALUE = O;

}
] MESSAGEPROPERTY;

ENUM [
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NONE,

ACTI VATETASK {
TASK_TYPE TASK;
} 1

SETEVENT {
TASK_TYPE TASK;
EVENT_TYPE EVENT;

},

COMCALLBACK {
STRI NG CALLBACKROUTI

NENAME;

MESSAGE_TYPE MESSAGEH[];

},

FLAG {
STRI NG FLAGNAME;
} 1

I NMCALLBACK {

STRI NG W TH_AUTO CALLBACKROUTI NENANME,;
U NT32 W TH _AUTO MONI TCREDI PDU,

}
] NOTI FI CATI ON = NONE;

ENUM [
NONE,

ACTI VATETASK {
TASK_TYPE TASK;
} 1

SETEVENT {
TASK_TYPE TASK;
EVENT_TYPE EVENT;

}1
COMCALLBACK {

STRI NG CALLBACKROUTI NENAME;
MESSAGE_TYPE MESSAGEH[];

},

FLAG {
STRI NG FLAGNANE;
} 1

I NMCALLBACK {

STRI NG W TH_AUTO CALLBACKROUTI NENANME,;
U NT32 W TH _AUTO MONI TCREDI PDU,

}
} ] NOTI FI CATI ONERROR = NONE;
NETWORKVESSAGE {
| PDU_TYPE | PDU;
ENUM [
STATI C {
Ul NT32 S| ZEI NBI TS;

ENUM [
LI TTLEEND! AN,
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Bl GENDI AN
] BI TORDERI NG

U NT32 BI TPOSI TI ON,

ENUM [
UNSI GNEDI NTEGER,
BYTEARRAY

] DATAI NTERPRETATI ON;

Ul NT64 | NI TI ALVALUE = O0;
ENUM [
SENT {

ENUM W TH_AUTO [
TRl GGERED,
PENDI NG
] TRANSFERPROPERTY = AUTQ,

},

RECEI VE {
}

] DI RECTI ON;
},

DYNAM C {
Ul NT32 MAXI MUNMBI ZEI NBI TS;

ENUM [
LI TTLEEND! AN,
Bl GENDI AN

] BI TORDERI NG

Ul NT32 BI TPCSI Tl ON,
U NT64 | NI TI ALVALUE = O0;

ENUM [
SENT {

ENUM W TH_AUTO [
TRl GGERED,
PENDI NG
] TRANSFERPROPERTY = AUTQ,

},

RECEI VE {
}

] DI RECTI ON;
},

ZERO {
}

] MESSAGEPROPERTY;

ooM {
FLOAT COMTI MEBASE = 0. 001;
BOOLEAN COVERRORHOOK = FALSE;
BOOLEAN COMUSEGETSERVI CEI D = FALSE;
BOOLEAN COVUSEPARAVETERACCESS = FALSE;
BOOLEAN COVBTARTCOVEXTENSI ON = FALSE;
STRI NG COVAPPMODE] ] ;

ENUM [
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COVBTANDARD,
COVEXTENDED
] COVBTATUS = COMSTANDARD;

STRING USE [];
}s

| PDU {
Ul NT32 Sl ZEl NBI TS;
ENUM [
SENT {
ENUM [

DI RECT {
Ul NT64
}1

PERI ODI C {
Ul NT64
Ul NT64

} 1]

M XED {
Ul NT64
Ul NT64
Ul NT64

}

TRANSM SSI ONMCDE;
U NT64 TI MEQUT = O;

}
RECEI VED {

U NT64 TI MEQUT = O0;

M NI MUMDELAYTI ME = O;

TI MEPERI OD,
W TH_AUTO Tl MEOFFSET

AUTQ

TI MEPERI OD;
W TH_AUTO Tl MEOFFSET
M NI MUMDELAYTI ME = O;

AUTQ

U NT64 W TH_AUTO FI RSTTI MEQUT = AUTQ,

}
] | PDUPROPERTY;

STRI NG | PDUCALLOUT = "";
STRI NG LAYERUSED = "*";

NM {
}s
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5.2.1 Subset for internal communication (CCCA and CCCB only)

This subset is different from the full definition in the following objects:
MESSAGE object (changes),
NETWORKMESSAGE object (removed),
COM object (changes),
IPDU object (removed).

| MPLEMENTATI ON St andard {

o6 {
ENUM [ STANDARD, EXTENDED] STATUS;
BOCOLEAN STARTUPHOCOK;
BOOLEAN ERRORHOCK;
BOCOLEAN SHUTDOWNHOCK;
BOCOLEAN PRETASKHOOK;
BOOLEAN POSTTASKHOCK;
BOCOLEAN USEGETSERVI CEI D;
BOCOLEAN USEPARANMETERACCESS,;
BOCLEAN USERESSCHEDULER = TRUE;

}s

APPMODE {
}s

TASK {
BOOLEAN [
TRUE {
APPMODE_TYPE APPNMODE] ] ;

},

FALSE
] AUTOSTART;
Ul NT32 PRI ORI TY;
Ul NT32 ACTI VATI ON;
ENUM [ NON, FULL] SCHEDULE;
EVENT_TYPE EVENT[];
RESOURCE_TYPE RESOURCEH] ] ;
MESSAGE_TYPE MESSAGH];

I SR {
UINT32 [1, 2] CATEGORY;
RESOURCE_TYPE RESOURCE[ ] ;
MESSAGE_TYPE MESSAGH ] ;

}s

COUNTER {
Ul NT32 M NCYCLE;
Ul NT32 NMAXALLOWEDVAL UE;
Ul NT32 Tl CKSPERBASE;
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ALARM {
COUNTER _TYPE COUNTER
ENUM [
ACTI VATETASK {
TASK_TYPE TASK;

} L]

SETEVENT {
TASK_TYPE TASK;
EVENT_TYPE EVENT;

}
ALARMCAL LBACK {
STRI NG ALARMCALLBACKNANE;

}
] ACTI ON;

BOOLEAN [
TRUE {
Ul NT32 ALARMTI ME;
Ul NT32 CYCLETI ME;
APPMODE_TYPE APPMODE] ] ;
1
FALSE
] AUTOSTART;

EVENT {
U NT64 W TH_AUTO MASK;
s

RESOURCE {

ENUM [
STANDARD,
LI NKED {
RESOURCE_TYPE LI NKEDRESOURCE;
}

| NTERNAL
] RESOURCEPROPERTY:
}s

MESSAGE {
ENUM [

SEND_STATI C_| NTERNAL {
STRI NG CDATATYPE;
} L]

RECEI VE_UNQUEUED | NTERNAL {
MESSAGE_TYPE SENDI NGVESSAGE;
Ul NT64 T NI TI ALVALUE = O;

},

RECEI VE_QUEUED | NTERNAL {
MESSAGE_TYPE SENDI NGVESSAGE;
U NT32 QUEUESI ZE;

}

] MESSAGEPROPERTY;

ENUM [
NONE,
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ACTI VATETASK {
TASK_TYPE TASK;
} 3

SETEVENT {
TASK_TYPE TASK;
EVENT_TYPE EVENT;

},

COMCALLBACK {
STRI NG CALLBACKROUTI NENAME;
MESSAGE_TYPE MESSAGH];

},

FLAG {
STRI NG FLAGNAME;
}

] NOTI FI CATI ON = NONE;

ooM {
BOOLEAN COVERRORHOOK = FALSE;
BOOLEAN COMUSEGETSERVI CEI D = FALSE;
BOOLEAN COMUSEPARAVETERACCESS = FALSE;
BOOLEAN COVBTARTCOVEXTENSI ON = FALSE;
STRI NG COVAPPMODE] ] ;

ENUM [
COVSTANDARD,
COVEXTENDED

] COMVBTATUS = COVBTANDARD;

NM {
}s
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Appendix A Generator hints

All topics concerning generator hints are not part of the specification. They are
recommendations.

Generator interface
Recommendationsfor system generator parameters

parameter -a for accept unknown attributes (i.e. ignore attributes which are defined in the
implementation-specific part of OIL but for which the generator has no rule)

parameter -i for include paths

parameter -f for command file

parameter -r for generating resource statistics
parameter -v for version

parameter -t for test/verify

From the point of view of the user, all implementation-specific switches (of the generator)
should be attributes of the matching OIL objects. This would allow the user to place all the
implementation-specific information in the OIL file and not into command-line parameters.

Resour ce usage statistics

The system generator should provide to the user a breakdown of all system resources used by
the application (e.g. number of tasks, priorities...).

Naming convention for OIL files

For ease of use, the main OIL file should have the file extension .OIL. The extensions for other
files that are included in the main OIL file are undefined.
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Appendix B Changes in specifications

Changes from specification 1.0/2.0 to 2.1
The specifications 1.0/2.0 were no official versions, so no change description is provided.

Changes from specification 2.1 to 2.2

Resour ces

According to the OS specification 2.1, resources may be used in interrupt service routines. A
standard attribute to reference a RESOURCE object was added.

M essages

The OS specification 2.1 refers to OSEK COM as two additional conformance classes for local
message handling. Standard attributes for messages were added. References from TASKs and
| SRs to messages were added, too.

COM

The COM object acquired two standard attributes. Additionally it was stated that the COM
object may be defined only once.

Changes from specification 2.2 to 2.3
The following changes were made to support the new features of the OS specification 2.2.

ALARM
An AUTOSTART attribute was added to the ALARM object.
The ACTION attribute was amended with a third value, ALARMCALLBACK.

ISR
The ISR category 3 was removed.

RESOURCE

The RESOURCEPROPERTY attribute was introduced to handle the new concepts of linked
and internal resources.

TASK

The AUTOSTART attribute was modified to support different application modes.

(ON)
New attributes USEGETSERVICEID and USEPARAMETERACCESS.
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Changes from specification 2.3t0 2.4
OS abject: new attribute USERESSCHEDUL ER.
MESSAGE object: definition of this object was completely re-written.
COM object: definition of this object was completely re-written.
IPDU object: definition of this object was added.
TASK object / ISR object: ACCESSOR attribute was replaced by MESSAGE attribute.
The concept of a subset for internal communication was introduced.
Default values for standard attributes were introduced.

Changes from specification 2.4 t0 2.4.1

Small error corrections, but no changes in content.

Changes from specification 2.4.1 to 2.5

Split MESSAGE object into MESSAGE and NETWORKMESSAGE objects. The
definitions of INITIALVALUE and TRANSFERPROPERTY, which are attributes of both
MESSAGE and NETWORKMESSAGE, have been adapted accordingly.

Removed SWAPBYTE attribute from MESSAGE object. Added BITORDERING and
DATAINTERPRETATION attributes to NETWORKMESSAGE object. Adapted
description of BITPOSITION attribute accordingly.

Introduced USE attribute in COM object.
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Appendix C Index

ACTION hook routines 31
definition 18 COMERRORHOOK
ACTIVATION definition 31
definition 16 comments 8,12
ALARM COMTIMEBASE
ACTION 18 definition 31
COUNTER 17 COMUSEGETSERVICEID
definition 17 definition 31
description 7 COMUSEPARAMETERACCESS
EVENT 18 definition 32
container 7
TASK 18 COUNTER
ALARMCALLBACK 18
ALARMTIME 18 definition 17
application definition 8 description 7
APPMODE 7,15, 16, 18 MAXALLOWEDVALUE 17
definition 15 MINCYCLE 17
attribute TICKSPERBASE 17
definition 13 CPU
type 36 definition 14
value range 36 description 7
attributes CPUORDERCALLOUT
non-standard 9 definition 25
AUTOSTART 18 CYCLETIME 18
definition 16 DATEINTERPRETATION
BITORDERING definition 30
definition 29 description
BITPOSITION definition 13
definition 30 DIRECTION
case-sensitive 8 definition 30
CATEGORY EVENT
definition 21 definition 16, 18, 20
CDATATYPE description 7
definition 23 MASK 20
CoM FILTER
definition 31 definition 24
description 7 FIRSTTIMEOUT
example 32 definition 34
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grammar rules 8 definition 34
implementation definition 8,910 name
INITIALVALUE definition 13
definition 25,30 NETWORKMESSAGE
INMCALLBACK definition 29
definition 27 example 31
INTERNAL 19 reference ”
IPDU NETWORKORDERCALLOUT
description 833 definition 25
example 34 NM
reference 29 definition 35
IPDUCALLOUT description 8
definition 34 notification classes
IPDUPROPERTY description 7
definition 33 NOTIFICATIONRX
ISR description 27
CATEGORY 21 NOTIFICATIONRXERROR
definition 21 description 27
description 7 NOTIFICATIONTX
RESOURCE 21 description 27
LAYERUSED NOTIFICATIONTXERROR
definition 34 description 27
LINK number
definition 26 definition 13
LINKED 19 oIL
MASK version 89
definition 20 (OX] 7
MAXALLOWEDVALUE definition 14
definition 17 PRIORITY
MAXIMUMSIZE definition 15
definition 31 QUEUESIZE
MESSAGE definition 26
definition 21 reference
description 8 definition 13
example 28 RESOURCE
properties 22,29 definition 16, 19, 21
reference 16, 21 description 7
MINCYCLE RESOURCEPROPERTY 19
definition 17 SCHEDULE
MINIMUMDELAY TIME definition 15
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SENDING_MESSAGE PRIORITY 15
definition 26 RESOURCE 16

SIZE SCHEDULE 15
definition 29 TICK SPERBASE

SIZE (of IPDU) definition 17
definition 33 TIMEOFFSET

STATUS definition 33
definition 14 TIMEOUT

string definition 34
definition 13 TIMEPERIOD

TASK definition 33
ACTIVATION 16 TRANSFERPROPERTY
AUTOSTART 16 definition 24, 30
definition 15,18 TRANSMISSIONMODE
description 7 definition 33
EVENT 16 USEGETSERVICEID 14

USEPARAMETERACCESS 15
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