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1 Introduction

1.1 Purpose
ARICHE OS 77 i@ R A B, B ds I N
This document is user manual of general part of OS, including:
1) Introduction of module
> Features, software architecture and files
2) Technique Reference
» State machines
» Primary job sequence
3) Interface
» Interfaces between upper and lower layer
4) Configuration
» Configuration parameters and how to do the configuration
5) Integration
» How to integrate with user’s project
6) Notice
» Suggestions about modules

7) Examples

1.2 Scope
AR SCR I FH A AR B B

This document is applicable to the phase of application development and integration.

1.3 Reference Document

Tablel-1 Reference Documents

No. Title Version
1 OSEK/VDX Operating System Version 2.2.3
2 Related AUTOSAR specification V4.7.0
3 EAS470 OS_SafetyManual V14

1.4 Terms and abbreviation

Tablel-2 Terms and abbreviation

Name Description
AUTOSAR Automotive Open System Architecture
OIL OSEK Implementation Language

Pagel T
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Name Description

(O] Operating System

OSEK Offene Systeme und deren Schnittstellen fiir die Elektronik im
Kraftfahrzeug, Open Systems and their interfaces to the Electronics in

motor vehicles

VDX Vehicle Distributed Executive
BSW Basic Software
EAS Embedded AUTOSAR Software. Name of Hirain’s BSW Product.
MCAL Microcontroller Abstract Layer
SC Scalability Class of OS
API Application Interface
ISR Interrupt service routine
10C Inter-OS-Application-Communicator
MPU Memory protection unit
c1/c2 Category 1 and Category 2 interrupt.
Only C2 interrupt will be processed by OS.
ASR Short name of AUTOSAR
SchThl Schedule Table
Tp Timing Protection
OS Object Means Task, ISR, Resource, Schedule Table, Counter, Alarm of OS

Page2 T
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2 Overview

2.1 Features
AUTOSAR OS H = E I flih i .
Primary features of AUTOSAR OS are as follows.
SC1:
1) OS start and shutdown
2) ISR
3) Task
4) Event
5) Alarm and Counter
6) Schedule Table
7) Resource
8) Stack Management
9) Error Handling
10) Support multicore
11) Spinlock

SC2:
12) Timing protection

SC3:

13) OS-Application
14)10C

15) Memory Protection

16) Service Protection

SC4:
Including SC1 ~ SC3.

2.2 Interface diagram

Page3 T
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Other
Software

OS Provided
AP

Figure2-1 Interface diagram

OS $2fLH) APT, Z WATSCER 4.1 TR

Hooks, Task/ISR Service, Trusted Function Prototype ¥4 FS28L, B OS A #IH%
H, BARRTZ W, 4.3 AU

For OS provided API provided, see the description in Chapter 4.1 of this article.

Hooks, Task/ISR Service, and Trusted Function Prototype are all implemented by users and

are called by the OS. For details, please refer to the description in section 4.3.

2.3 File Structure

0s_Kemnel.c/Os_Alarm.c
0Os_Cnt.c/Os_Task.c
Os_Event.c/Os_ISR.c

0s_Hook.c Os/SchTbl.c

0s_PI_Emh

0s_Application.c/Os_Crc,c
0s_MultiCore.c/Os_Tp.c
0Os_Resource.c/Os_SpinLock.c
0s_loc.c

[}
's_PI_Lcfg.
0s_GenCode.h
Pl

0s_AstTypes.h

I| 0Os_Varh I

0Os_Internal.h Os_InternalCode.h 0s_Types.h 0s_BasicTypes.h
H .
0s_PI_InternalCode.h
0s_PI_InL.h
0s_Cfgh
0s_Pl_Cfg.h

Include necessary header

Kemel Layer Files

Portable Layer Files

Configuration Files

Figure2-2 File Structure
2.3.1 Kernel Files

Kernel files of this module are as follows:
Table2-1 Kernel Layer Non-Generated Source Files
Paged 11



R 2sEn
JINGWEI HIRAIN

File name description
Os_Kernel.c Function implementation of Kernel Module
Os_Alarm.c Function implementation of Alarm Module
Os_Cnt.c Function implementation of Counter Module
Os_Task.c Function implementation of Task Module
Os_Event.c Function implementation of Event Module
Os ISR.c Function implementation of ISR Module
Os_Hook.c Function implementation of Hook Module
Os_SchTbl.c Function implementation of SchTbl Module

Os_Application.c

Function implementation of Application Module

Os_Crc.c

Function implementation of CRC Module

Os_Multicore.c

Function implementation of Multicore Module

Os Tp.c

Function implementation of Tp Module

Os_Resource.c

Function implementation of Resource Module

Os_Spinlock.c

Function implementation of Spinlock Module

Os_loc.c

Function implementation of IOC Module

Os_Var.c

Define all global variables of OS

Os_PeripheralArea.c

Function implementation of Peripheral Module

Table2-2 Kernel Layer Non-Generated Header Files

File name

description

Os.h

User only need to include this header file of OS

Os_Internal.h

OS modules only need to include this header file

Os_InternalCode.h

Declare all functions of kernel layer modules

Os_Types.h

Define all non-standard types.

Define all global macros, except error related macros.

Os_Err.h

Define all error code and API ID of kernel layer.

Os_OsekTypes.h

Define all OSEK standard types.

Os_AsrTypes.h

Define all AUTOSAR standard types.

Os_Version.h

Define version information of kernel layer.

Os_Varh Declare all global variables of OS.

Table2-3 Portable Layer Non-Generated Source Files
File Description
Os Cpu.c Function implementation of Cpu Module
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Os_Intc.c Function implementation of Intc Module

Os_Timer.c Function implementation of Timer Module

Os_Mpu.c Function implementation of Mpu Module

Os_Vector.c SE SCHT. Trap ()83 HH [ B2 a0, 8% Trap RA2RER,
HHP R E LK.

Define the fixed part of interrupt and trap vector table. For example, usually

the Trap table is fixed and has nothing to do with user configuration.

Os Pl Api.c Define all OS API when memory protection is enabled.

Table2-4 Portable Layer Non-Generated Header Files

File Description

Os Pl Api.h Declare all OS APL

Os PI Inlh All inline function implementation of portable layer.
Os_PI1 InternalCode.h Declare all functions of portable layer modules

Os_ Pl Errh Define all error code and API ID of portable layer.
Os_P1 Types.h Define non-standard types related to platform.

Define global macros related to platform.

Os_BasicTypes.h Define all basic types. Usually, these types are hardware and compiler related
Os_P1_HwDef.h S SCREFRI R, B i i KB, A ds itk &

Define hardware-related macros, such as the maximum number of cores,

register addresses, etc.

Os_PI_Instruction.h SE SULHRTE AR, BIanIF e mr i, Dlkdast . @%, B
RPEARIN, XL HREBL.

Define assembly instructions related macros, such as switch global interrupt,
switch stack pointer, etc. Usually, when changing the compiler, these macros

need to be modified.

Os_PI Version.h Define version information of portable layer.

2.3.2 Configuration Files

Configuration files of this module are as follows:
Table2-5 Generated Files

File name description

Os Cfg.h Definition and declaration of all configuration parameters of OS kernel layer.
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File name

description

Os_Lcfg.c

Os_Lcfg.h

Os_Pl Cfg.h

Os Pl Lcfg.c

Os Pl Lefgh

Definition and declaration of all configuration parameters of OS portable

layer.

Os_GenTask.c

Generate all task functions. Including IDLE tasks.

Os_Genlsr.c

Generate all interrupt functions. If necessary, generate interrupt registration

related content, such as interrupt vector table.

Os_GenHook.c

Generate all hook functions. Such as ErrorHook.

Os_Genloc.c

Generate all IOC functions. The specific implementation of the IOC function

depends on the user's configuration.

Os_GenTrustFun.c

Generate all trusted functions. The specific implementation of the trusted

function depends on the user's configuration.

Os_GenCode.h

Declare the content generated above.

Link file

Include some memory sections. User should add memory sections to their

own ink file.
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3 Technique Reference

3.1 General

3.1.1 Startup

OS #AE RGi M JE /2 @I A “StartOS()” BRECK LI . {EFRHER AUTOSAR T H
F1, StartOS P AL EcuM A8 ] .

The start of the OS operating system is realized by calling the "StartOS()" function. In a
standard AUTOSAR project, the StartOS function is called by the EcuM module.

VAR StartOS()ZHi, FH /7 N AR — b ZI YR P IR O A e k. FAKRE
(EAS470 OS_SafetyManual) % 3.2 %5
Before calling StartOS(), the user should ensure that some necessary initialization steps

have been completed. For details, please refer to Chapter 3.2 of "EAS470 OS_SafetyManual".

5

U

WA FPAERE 7 A% Hook, StartOS =AETE VI T G, JHEI RS ER 45 fil
K —UAESFMBEZ AT, AT i Hook, I AIBUFU1F -
(1) A OsStartupHook .
(2) A& 0S-Application ] OsAppStartupHook .

If the user enables the related Hook, StartOS will call the user's Hook after all initializations
are completed, before starting the system timer, and before triggering the first task scheduling.
The calling sequence is as follows.

(1) Call OsStartupHook.

(2) Call the OsAppStartupHook of each OS-Application.

StartOS() 3% OS WS & A BEAT W44k, WOis H B ST 55 IRE B . StartOS()
Wi)a, SBRGENG, HMAE —IKIEFHE.

StartOS() initializes various components of OS, and activates auto-start tasks, alarms or
schedule tables. At the end of StartOS(), the system timer is started and the first task scheduling
is triggered.

A H StartOS HIz-BI T & .

An example of calling StartOS is shown below.
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#include“0S.h”
vold main (void)
{
/* usercode */
StartOS (OSDEFAULTAPPMODE) ;

Figure3-1  Example of StartOS

3.1.2 Shutdown

ARG R A “ShutdownOS()” BAASEIL. “ ShutdownOS()” bR H~EERE A H
Wr iz 1k RGeS 8317, RABENIEIEIL

The shutdown of operation system is achieved by calling the "ShutdownOS()" function.

The function will disable all interrupts, stop timers, then enter endless loop.

WA P A#EE T AHC Hook, ShutdownOS &7EHEANZ AL, HEANSCIERZHT, H
HI 7 ) Hook, i 40 F
(1) WA OS-Application ) OsAppShutdownHook .
(2) i H OsShutdownHook .

If the user enables the related Hook, ShutdownOS will call the user's Hook at the end and

before entering the endless loop. The calling sequence is as follows.
(1) Call the OsAppShutdownHook of each OS-Application.
(2) Call OsShutdownHook.

3.1.3 Auto-Start Features
3.1.3.1 Auto-Start Objects

OS Z#FH 3 Task. Alarm H1 Schedule Table. H Ji 8l %+ 45 40 R 4R
The OS supports auto-start Task, Alarm and Schedule Table. The auto-start object has the

following characteristics.

1) RSB, HJE30 Task. Alarm 1 Schedule Table £37E StartOS() 7 4% i
A
2) HJEEN Alarm 755 G E HEA CAXHRE, IR o (mAS A AE
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1) During the system startup phase, the auto-start Task, Alarm and Schedule Table will be
started in StartOS();
2) Auto-start Alarm requires the user to configure its type (absolute alarm, relative alarm),

offset time and period

3.1.3.2 Application Mode

OSEK #&1F R Gibntte e ar 7 N RIS FH P ol AEAS R A R PSS R 384T
AR AR, AITAEAS R B 26 A N SEBLA R 7K. OS [FIFESEIL 1 OSEK #:4F R Gikr
HERX —IhAE, RGSCRF 2N A, IR Ouhc Bkt /P 42 R el B b Bogt
SEAMEFERTFR RN A R G T I B R S S0 2R G B B BOE L 5E G B
A 72 H A 801 Task. Alarm F1 Schedule Table 04 Zi7E 2R G C B B BB $8 7€ o

The concept of application mode is established in the OSEK operating system standard.
Users can run different applications in different application modes to achieve different
requirements under different conditions. The OS also implements this function of the OSEK
operating system standard. The system supports the coexistence of multiple application modes
and provides configuration options for users to establish and select the required application mode
during the system configuration phase. All application modes in the system must be established
in the system configuration phase, and the Task, Alarm, and Schedule Table that need to be
started automatically in each mode must also be clearly specified in the system configuration
phase.

ARG R, H PR A BE T AT BR“StartOS () LAA M ERAT 2R Gk 55 ek K £E
T I “StartOS()" 21T, HI R 2035 52 BRAT 22 508 3 e KK RO RIS G, R B PSS
9 5 E NS EUE 1845 StartOS ()

During the system startup phase, the user cannot call any OS service function other than
"StartOS()". Before calling "StartOS()", the user must specify the application mode to be used,
passing the application mode ID as a parameter to "StartOS()".

P ATBCE A A 1) AppMode, 7EANFEI AppMode 1, SCREANE B H JE BT SR . 7T
Z LT BB
Users can configure different AppModes, and in different AppModes, different auto-start

objects are supported. See the example below.
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Task1 A
Task2 A
Task3 A
Alarm1 A
Alarm2 A
Alarm3 A

Figured—2 Auto-Start Object and AppMode

fEJR 5 OS I, 2 AAIK G SN AppMode. 7~ Bl T
When starting the OS, need to input the target AppMode. The example is as follows

Main ()
{
/* User code before 0OS start-up */

/* Jump to OS start-up */
StartOS (OSDEFAULTAPPMODE) ;

Figure3—-3  Example of startup of OS

OS T & R SR M A BeE « A 0 RG B s BaEH . —
HEERGRE, MABERA G E R, MR A RGE AT IR b 3ha U #e b FH g
XA RVFI

All conforming classes in OS support application mode settings. The application mode only
has an effect on the system start function. Once the operating system is started, the application
mode can no longer be changed. In other words, it is not allowed to switch application mode

when system is running.

3.1.4 Task
RN A AT DR 8 X6 SIZEF 14 1) 25K o3 i 1 22 N30 70 SR 3T, Hrp R — A3 0 B
MAE—"MES . AEZ AP T — D REHATIIHESE, FH il EaR R ez mm
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Embedded software can be divided into multiple parts according to the requirements of real-
time performance, each of which is called a task. Tasks provide users with a framework for
function execution, the scheduler determines the order of execution between them.

The framework of the task in OS is shown in figure below.

TASK (Taskl)

{
/* User Code */

TerminateTask () ;

Figure3-4 Framework of task in OS
3.1.4.1 Task Priority
OS HEF IS FE FSICE R, JF B RGBT A SN AEFIKIT
BN, SR PR IRE I B, %Sk 0 N RGHIRARILedk. H 7 RAZ X —
JE ) 1) 7 AN 73 BEAT S5 S 2
The priority of the tasks in OS is statically configured and will not change during the system
operation. The value 0 is defined as the lowest priority of a task. Accordingly, bigger numbers

define higher priorities. Users should configure priorities of tasks according to this principle.

LSRR AE 5 6 AT, MRRIR e AR 553848 FIFO (Seitseti) IR,
High priority tasks are executed first, and tasks with the same priority follow the FIFO (first

in first out) rule.

2 OS #5289 BCC1 B ECC1 I, ANSCRHAESS 2 0%, A KRN A FIESS 2>
R AR g, PRk ILEd EA HRAE —MEF.

When the OS conformance class is BCC1 or ECCI1, multiple activations of tasks are not
supported, and different tasks assigned to same priority are not supported. Therefore, there is one

and only one task per priority.

2 OS fFE2K4 BCC2 5L ECC2 I, SCRHMES I Z IRB0OE, SCREAARIAE 5543 B AH
[F IR . LEl) OS 2 MR MRS BT AT 5 A S, BAFIR B 5zt e g FAT 55 A4
A RBOE IREH 5%

B4, Task1, Task2, Task3 FIfL e 20N 5, Taskl A1 Task3 HH K BIE IR ECN 1, Task2
() B KBS K 100 T OS AR 562 5 G AE 55 BB IR FE R 12
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When the OS conformance class is BCC2 or ECC2, multiple activations of tasks are

supported, and different tasks assigned to the same priority are supported. At this time, the OS
will create a task queue for each priority, and the depth of the queue is related to the number of
tasks on that priority and the maximum number of activations.

For example, the priority of Taskl, Task2, and Task3 are all 5, the maximum number of
activations of Taskl and Task3 is 1, and the maximum number of activations of Task2 is 10.
Then the depth of the task queue created by the OS for priority 5 is 12.

Therefore, under normal circumstances, there will be no queue overflow.

BRI T 2 TS AT 55 R BT o

Based on an example, the following figure illustrates the priority-based task scheduling

n S 2 1 0
FIFO
Queue
[ al
¢

Priority High » Low

sequence.

[ ==

Scheduler I:l
Run order
v [l
s . {}

Figure3-5 Examples of Task Scheduling

FIPHE SR AE55 70 Bo 0 Se 2 75 B R LU I i

Users should note the following two points when assigning priority to tasks:

DAY RALS NERRIRE (WAITING) #EAFHZRE (READY) B, iZAE554
SIS AL S St 48 S TR 5

A task being released from the waiting state is treated like the last (newest) task in the ready
queue of its priority;

2) AL TR ot 48 BA BB E AT S5 TR AT, AT S5 ORI EAE Z S P i
M EERZES ERIETT, KA C. PRz ES AT SR PR E A 2w
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If a task at the header of the priority ready queue is executing, the task will maintain the

position in the queue until the task completes and terminates itself. After the task is preempted
in the process of execution, once the task priority becomes the highest again, the preempted task
is still the first task is executed in the queue, it will continue at the location where it was

preempted.

3.1.4.2 Scheduling Policy

3.1.4.2.1 Full preemptive scheduling

FESEA 0 A BESRES T, BT OS W3 AW S . Ml et 55 24t IR
RAT55 -

Under the full preemption scheduling strategy, all OS tasks are preemptible. High-priority

tasks will preempt low-priority tasks.

3.1.4.2.2 Non preemptive scheduling

fESE A AR SR BERIS N, BT OS KRS S 1. ARMTESAEIBATH, #
A AL

Under the completely non-preemptive scheduling strategy, all OS tasks are non-preemptible.

When any task is running, it will not be preempted by any other tasks.

3.1.4.2.3 Mixed preemptive scheduling
FERA MRS, MR EES AL

Under the mixed scheduling strategy, users can configure whether tasks can be preempted.

FEATHE S BAES T, A Schedule B #2x v il fid & A FE o 40 LI 7 50
AR BIMESSAE Ready IR, M2 5 9 HT/ES5 . In non-preemptible tasks, calling the
Schedule function will force the scheduling to be triggered. If there is a higher priority task in
the Ready state at this time, the current task will be preempted.

3.1.4.3 Activate a task

OS T BUEFH RSB ER, fERGENHOLAFE T

All tasks in the OS are statically configured, the tasks are already existing when the system
is started.

M P HE R Ga AT W BT M A R B X AME S B . s — M AL
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H 250855 BB B “ ActivateTask()” 8¢ “ChainTask()” , {45t 0] DLBAC B 5k H 5 sh 287,
TEZR G R shi B i 1E R 48 2 3R B0

The user can perform a task by activating the task while the system is running by using the
operating system services ActivateTask or ChainTask. Tasks can also be configured to auto-start,
which are automatically activated by the operating system during system start-up.

3.1.4.3.1 Activate a task by ActivateTask()

The example in figure below shows that Taskl and Task2 exist in the system. Taskl is
implemented by calling "ActivateTask()" to activate Task2.

TASK (Taskl)

{
/* Activating Task2 */
ActivateTask (Task?2);

TerminateTask () ;

Figure3—6  Activate a task by "ActivateTask()"

ARG “ ActivateTask()” FAL T HEEIR S W5 H BN ARG .

The system service function "ActivateTask()" converts the task in the suspended state to the
ready state.

WRAEFAT S BT T ActivateTask(), H 41T 55 ol 4145, M
ActivateTask() 2 3 T 56 BEATAE 51 B o W R 2 ATAE 55 AW HAE S5,
ActivateTask() A2 i & 1 &£

If ActivateTask() is called during the running of a task, and the current task is a preemptible
task, ActivateTask() will perform task schedule based on the priority. If the current task is a non-
preemptible task, ActivateTask() will not trigger the scheduling.

WIRAE C2 il 7 ActivateTask(), OS £x7E4RT T WHEIT4 R G, PATIHE.

If ActivateTask() is called in the C2 interrupt, the OS will perform scheduling when the

current interrupt end.

3.1.4.3.2 Activate a task by ChainTask()

The example in figure below shows that Taskl and Task2 exist in the system. Taskl1 is

implemented by calling "ChainTask()" to activate Task2.

Pagel5 T



22 AN

JINGWEI HIRAIN

TASK (Taskl)

{
/* Activating Task2 */
ChainTask (Task?2) ;

Figure3d-7 Activate a task by "ChainTask()"
ARG5S REL “ ChainTask()” & & 1k AT IEEIB 1T HIESS, RIS — N0 T4, 2R
Ja bR — IR ARG L -
The system service function "ChainTask()" will terminate the currently running task and

activate a new task, then trigger a system schedule.

AR EOE AT 55 5 R A “ ChainTask()” BIAES5 2 A —AMESS, XAE LA E T1E55
22 R o
If the new activated task is the same task as the one calling "ChainTask()", this situation

does not belong to multiple activations of the task.

3.1.4.4 Terminate a task

P T2 RS R 55 BREL “ TerminateTask()” B¢ “ChainTask()” 245 4871817 BT
%o WP

The user needs to call the system service function "TerminateTask()" or "ChainTask()" to

terminate the currently running task. The example is as follows.

TASK (Taskl)

{
/* User code*/

TerminateTask () ;

Figure3—-8 Terminate a task by "TerminateTask()"

Pagel6 Tl



R 2sEn
JINGWEI HIRAIN

TASK (Taskl)

{
/* Terminate Taskl and successively activate Task2*/
ChainTask (Task2) ;

Figure3-9  Terminate a task by "ChainTask()"

P ZE R “ TerminateTask()” B “ChainTask()” & 454155 2 0, NBEATA ¥ &5 H
RO E it YR B AEERER) T IPIRES .
Before calling "TerminateTask()" or "ChainTask()" to terminate the task, the user should

release all occupied resources and spinlocks, and restore the disabled interrupt state.

£ AUTOSAR B 55 R4, 800 1 a5

IR P ERAAEAES, OS X HBNALMES, NG, B, AakE
PR o

In the service protection of AUTOSAR, the following features have been added:

If the user does not terminate the task, the OS will automatically terminate the task,

automatically release the resource and spinlock, and automatically restore the interrupted state.

3.1.4.5 Multiple Task Activation

IR RGHITT G IBCE N BCC2 B ECC2, ARG SCHRHMES 2 I
e RGET RAHHEALES (Basic Task) e IEAT 2 RBUE, ¥ EIES% (Extended Task)
ANREREAT 2 IR -

Depending on the conformance class of BCC2 or ECC2, the system will support multiple
activation of task. Multiple task activation for extended tasks is not supported, only basic tasks

support multiple activation.

3.1.5 Counter

OS FHPIZ1HH#%: SystemCounter F1 UserDefinedCounter. SystemCounter #5 )&
BAE RGP B R A1 EES ;. UserDefinedCounter 5 (12 H 7 B AT W L 185 H TR
PR AT B s -

There are two types of counters in OS: SystemCounter and UserDefinedCounter.

SystemCounter refers to the system timer used by the operating system. UserDefinedCounter is
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a user-defined counter that is typically used for applications.

3.1.5.1 SystemCounter

OS HHIGLAFAE—NERIAITH LSS SystemCounter, 1Z11%0%% R AEid L SystemTick i3t
g, FHPAAHES.

SystemCounter is a default counter in OS, which can only be triggered by SystemTick and
cannot be modified by the user.
3.15.1.1 TickTime

Tick /245 SystemCounter ) THEIEAE . A 5E I 45 22 A 774 —A Tick /2 H TickTime
5€, TickTime FIEAIN us, BRIMEN 1000ps. FI 0] AZERD B T E APARE 75 SR X TickTime
IKNHEATRCE -

A counter is represented by a counter value, measured in “ticks”, and the default value is
1000.Users can configure the size of TickTime in Configurator as required.
3.1.5.1.2 Hardware interrupt source

I SystemCounter, OS 2% 7 F— AN A4 i I 25 K J8 S 14 ™= 4= System Tick. OS
o HAN B AR 5 N 2SI, P AT DUSE SOE I g B B S 2

To implement SystemCounter, the OS will occupy a hardware timer to periodically generate
System Tick. The OS will automatically create the interrupt of the hardware timer, and the user

can change the priority of the timer interrupt.

3.1.5.2 User-defined counters
% SystemCounter 4%,  OS CHFH /7 H & X [ counter.

Except SystemCounter, OS supports user-defined counter.

3.1.5.2.1 Trigger of user-defined counters

F P B E S counter AT [E € i & U, F P Z2AH IncrementCounter fill 2 H & X
Counter 3/ 51 e Ji AT 55 B HAh ) 5 i o Db e i S

The user-defined counter does not have a fixed trigger source, and the user needs to call the
IncrementCounter to trigger the increase of the user-defined counter. For example, it is called in

periodic tasks or other timer interrupts.

F P AT f# F Alarm fi & H 52 X Counter, Alarm I 2{E H AT 1% IncrementCounter
The user can also use the Alarm to trigger a user-defined counter, and the IncrementCounter

can be selected in the action list of the Alarm.
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The following figure is an example of calling IncrementCounter in an interrupt.

ISR (TestISR)
{

IncrementCounter (TestCounter) ;

Figure3-10 trigger user-defined counters by ISR

3.1.6 Alarm

3.1.6.1 Alarm Concept
P AT D i B AT E I, E I R 2 )E, AT RAPRAT AE N B0 AE
The user can use the alarm for timing, and when the timing is up, the corresponding action

can be executed.

3.1.6.2 Alarm Actions

The OS alarm supports following actions:

1) Activate tasks;

2) Set events;

3) Call an alarm-callback routine;

4) Trigger a user-defined counter.

FH P i 50 T B B W 1 A R AN B A, ARSI E SRR R A BRI
AT S5 BIBRAE, LA 2500 78 B ORI AT 55 1D I R B A AR, T 75 220 e Frik
B FAF CLSAZ SR N AR S IR B SRR £ R (Rl s 5, U5 EE 5 [
ESEAGOPSE EXRP L (B ed e /G L R R S oS gt iR A

The user must clearly set the action and target object of action when the alarm expires during
configuration phase. If the alarm action of activate task is selected, the activated task ID must be
determined. If the user chooses the alarm action of set event, the user need to determine both
event and task. If the alarm action is to call the alarm callback function, the function name needs
to be determined. If the alarm action is to trigger a user-defined counter, the counter to be

triggered needs to be determined.

FEZRZEO T, Alarm WA & THRMZIECE S, HA)E 5 H R Counter —H.
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In the case of Multi-Core, there is no configuration item about which core the Alarm belongs

to, and its ownership is consistent with the configuration of its associated counter.

e ] 1 R B AE R TR SCT ARl

Alarm callback function is provided only in SCI.

FE OS 1, A — N [nl i eR B b e # 1 BE Ah B 07 AT SR o 1 B A B SR A
Zeal R B L FR L E AN “TestCallback” o P 7] PALE [A] 18 bR B0 42 BN AR T

In OS, each alarm callback function is implemented as shown in figure below. The example
in figure below sets the name of the callback function to "TestCallback". Users can integrate

applications in callback functions.

ALARMCALLBACK (TestCallback)
{

/*user code*/

Figure3—-11  Example of callback function

3.1.6.3 Alarm Activation

HHFERT LR Alarm, HEBIE) Alarm, 72 0L “ Auto-Start Features” &3,

XFAEE A BN Alarm, F P 752 SetAbsAlarm()E), SetRelAlarm() )5 22, ¥
BEARE R S A . T BB s IR AT 2 i Y X

There are two ways to start the Alarm. For auto-start Alarm, please refer to chapter” Auto-
Start Features”.

For non-auto-start alarms, the user needs to call SetAbsAlarm() or SetRelAlarm() to start
the alarm, also set the start time and period of the alarm. The example in the figure below shows

the difference between relative alarms and absolute alarms.

100 10 10 10
| 3NN e ,
0 50 150
SetRelAlarm() AL
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100 0 10 10
| . A" .Y . '
’ ;{ 100
SetAbsAlarm() | | €3/ W

Figure3-12 Example of Set Alarms

3.1.7 Resource

OS &t 7 SR BRI RE, T R AT 55 B0 Wy ] IF 17 i 36 52 B3 U5 R i [ R 3t
R A DR N AR B AR () B B AN BE S5 . OS R B I BATL AR AT DA B 1k B3
SRR, AT ST IL e e e 55 il

OS provides a resource management function to solve the coordination problem when tasks
or interrupts are simultaneously accessing shared resources. Shared resources can be application
program segments, memory space, hardware peripherals and so on. The OS's resource
management mechanism can prevent problems such as resource deadlock and task priority

reverse.
3.1.7.1 Service of Resource

OS provides 2 system service functions for resource management:

StatusType GetResource(ResourceType ResID)
StatusType ReleaseResource(ResourceType ResID)

The example in figure below shows how to occupy and release a resource in OS. In this

example, the resource Res1 is assigned to Taskl.

TASK (Taskl)
{

/* Getting Resl*/
GetResource (Resl);

/* Operations within Resl */

/* Releasing Resl*/

ReleaseResource (Resl);

TerminateTask () ;
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Figure3-13  Example of resource handle at task level of OS

3.1.7.2 Resource Ceiling Priority

TERCE MY B, H P 7 200 E Resource F] LAHEMIELS Task B iy nl . 2&T-F PG
#, Resource HIRAEHAL o2k HIC & T HAFH ARG AT 55 I RAEBAR S oA a4k,
& FTA Vi 102 BHIR AR 55 i b s AR Se 2. W RAEARAL e OB e 2, =P
A7 )12 B Y TP W B R s A e

In the configuration phase, the user needs to configure which Task or C2 interrupts can
access this Resource. Based on user configuration, the ceiling priority of Resource is calculated
by the configuration tool. The ceiling priority of the task is the software priority, which is the
highest priority among all tasks that access the resource. The ceiling priority of the interrupt is
the hardware priority, which is the highest priority among all interrupts that access the resource.

A GetResource SREXTR IS, OS 2K AE 55 A bt L Se e T+ A% R R
RS . e, Uiz B IR AT 55 B Wkt Tovkis AT, BRI IRgOR s BT
ORI, OS H4 2 VK B SR BUZ B 5 2 Hi BT 55 A0 Wr A 6 2

When the user calls GetResource to lock a resource, the OS will raise the priority of the
task and interrupt to the ceiling priority of the resource. After that, other tasks or interrupts that
access the resource will not be able to run until the resource is released. When the resource is

released, the OS will resume the priority of the task and interrupt before locking the resource.

LB SR BOMURE I, 284G LIFO (Jaksdeth) HyJE N,

2R BRI AT S A I L 0, 2 BRSNS, OS M8 e | O f
(R AR YA TS, AR5 YT R RMAES) » XM T B i i 5t
PSR BB B I TR

3R —AMES R W G T 2RI, WERIER IS HON T A B2
RS2 .

1. The get and release of resources must follow the principle of LIFO (last in, first out).

2. If the resource is shared by tasks and interrupts, when the resource is got by the task, OS
will lock the scheduling (all tasks cannot preempt the current task, including tasks unrelated to
the current resource). This is to prevent the interrupt who use this resource is locked for too long.

3. If a task or interrupt get multiple resources, the ceiling priority is the highest priority

among all occupied resources.
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3.1.8 Event

OS 5e 4 X FbpttE FUE KIS AENLE], T T SRBLR G A AR SR Z MR F L, BT
SRS AT R B AE 55 5 o Wik 55 R BdtAT [F) 20

OS is fully Conform to the standard event mechanism which is used to implement the system
synchronization between different entities, including synchronization between tasks and

synchronization between task and interrupt.

RAY RS LLAA] WaitEvent 2845544, A WaitEvent 5, (E5ARIEIT, A
WAIT IR
Only extended tasks can call WaitEvent to wait for an event. After calling WaitEvent, the task

will no longer run and enter the WAIT state.

1155, ZZhird, A PRI CLE A SetEvent 1% B #H44F. Alarm, Schedule Table ] DAL
B EFFNE. BEFMR, SR RS IKE E READY IRE. R 0S &4k
T AT R GG GRS, ARSI, B E T R B AR S5 HIIEAT

In the task, C2 interrupt, the user can call SetEvent to set the event. Action of Alarm and
Schedule Table can also be configured to set event. After setting the event, the task waiting for the
event will return to the READY state. Then the OS will determine when to resume the task based on

the current system's preemption strategy and task priority.

BN RATS T F R 32 ~F1F. WaitEvent fl1 SetEvent 13 7] DAEEAF R B 2 > Fi .
Each extended task supports up to 32 events. Both WaitEvent and SetEvent can wait or set

multiple events.

TRIPSEFER T OS FPAMESS Z 1A K [RS8 17 T 42 B b 5 ARG < 51
iz OS WA BB .

The example shown in figure below shows the synchronization implementation between
two tasks in OS. It is recommended that users follow the example code in the figure to use the

synchronization mechanism in OS.
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/& The Synchronized Task > /& The Synchronizing Task/ISR >

TASK (Taskl)

{
EventMaskType event;

/* Synchronization
/ TASK (Task2)/* Or ISR(Isrl)*/
Request *

WaitEvent (Eventl |Event2) ;

/* Synchronization

Completed*/

GetEvent (Taskl, &event) ;
/* Synchronizing point */
ClearEvent (event) ;
SetEvent (Eventl) ;
if (event & Eventl)

{

/* Operation for Eventl */
}

if (event & Event2)

{

/* Operation for Event2 */

}

& ) G y

Figure3—-14  Example of event synchronization

3.1.9 Interrupt

OS (o y— R W AN 2. P RAR 2 Rp I R A 5mAT ORI, 152 AN
Al # OS HYAE U B o AR R IR ANE A TE R T N 2

OS interrupts are divided into Cl interrupt and C2 interrupt. Many characteristics of
interrupts are strongly related to the hardware, please refer to the user manual of the OS of

different chips. This article only describes content that has nothing to do with hardware.

FH 7 AT DARE B W Ab 3R sk B A FR, EFR TR S, OS &t kb G, 2%
ACFERRHL. TR R B P S, AT LR R

The user can configure the name of the interrupt processing function. After the interrupt is
triggered, the OS will call the processing function after preprocessing. The interrupt processing

function is implemented by the user. See the example below.
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Trigger

Pre Process

void(User ISR)
) |
}

user code

Post Process

Figure3-15 Interrupt Process

i FF A b ) — 263l B VE R T, 152 0L (EAS470_OS_SafetyManual) 5 3.4 Z=4i.
For some general notice for using interrupts, please refer to chapter 3.4 of
"EAS470 OS_SafetyManual".

3.1.9.1 CI Interrupt

B XF C1 Interrupt, OS AX#IN 7 U FALFE,
TRAFIKE I o

P OS Context.

AT CPU 13k,
LAY P S

For C1 Interrupt, OS only adds the following processing.
® Save and restore the context of the program.

® Switch OS Context.

® Processing and calculating CPU load.

()

Call user process function.

(1) —25lrdr, H P EERATK OS #I APT AR/, HAAZ L “OS Context” 75,
(2) F R B — 2R W7 BT B ]

(3) —HKPWPATENR G, REERTERTRITHIME, AofRAES .
(4) —KhWHs Ty, HAAET BRI OS Wize—M R .

(5) —RrhWrk A SRS AR, HAS R (2 4 LT T A 25 B R B ) Ak
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(6) WIRAEST B SR Wit e 1 el R, — S8R Wi A & B I e ORI T

(70— W o m] LA TR 3 o W 50 4 1, P 7 1 DRI A8 4 RSO . OS
HIIRSS IRAPANEE S — by, AR P 8 VIR E R WRRas, ATRE SRR IZIT A IER .

® DisableAlllnterrupts /EnableAllInterrupts

® SuspendAllinterrupts/ResumeAllInterrupts

® SuspendOSinterrupts/ResumeOSInterrupts

(1) In CI interrupt, there are few OS APIs that users can call. For details, see Chapter “OS
Context”.

(2) The user should try to shorten the execution time of C1 interrupt.

(3) After the execution of the C1 interrupt is completed, it can only be restored to the
position where the program was interrupted, and the task scheduling will not be triggered.

(4) When Cl1 interrupt is running, its memory access authority is consistent with the OS
kernel (the highest authority).

(5) The C1 interrupt has no independent stack, it uses the stack of task or C2 interrupt which
interrupted by it.

(6) If the task or the C2 interrupt has time protection enabled, the C1 interrupt will not
suspend the timing of the time protection.

(7) The following interrupt switch interfaces can be called in C1 interrupt, and the user
needs to ensure that these interfaces are called in pairs. The service protection of the OS does
not involve CI interrupt. If the user forgets to restore the interrupted state, it may cause the
system to operate abnormally.

® DisableAllInterrupts /EnableAllInterrupts
® SuspendAlllnterrupts/ResumeAllInterrupts
® SuspendOSInterrupts/ResumeOSInterrupts

3.1.9.2 C2 Interrupt
£tXF C2 Interrupt, OS R EALFEHI N A0 F
(1) PRAFAIKERE P R 3
(2) YJ## OS Context.
(3) R W ERER.
(4) KCERBEFT AT 55 B i, DLRCS T A B A e TR R
(5) Ve N A7V I ALBR o
(6) DIHHER .
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(7) A PreISRHook #ll PostISRHook

(8) AR MR 55 R

(9) IR i
(9-1 AR A FrA P WrRE, WIKERRF ETR3C IKE 28T i i
(9-2) WLk E, HEEESRERPAESRE, MWIKEREF BT
3, A BWATIIAESS
(9-3) tnRIEHWrikE, B4 5 E e AR S aE, D)k 25T A

%o

For C2 Interrupt, the OS needs to deal with the following:
(1) Save and restore the program context.
(2) Record interrupt nesting information.
(3) Switch OS Context.
(4) Deal with the time protection of interrupted task or interrupt, and current interrupt.
(5) Switch memory access permissions.
(6) Switch the stack.
(7) Call PreI[SRHook and PostISRHook.
(8) Call the user service function.
(9) Exit interrupt.
(9-1) If there is interrupt nesting currently, the program context will be restored and
the interrupted interrupt will be restored.
(9-2) If there is no interrupt nesting and no higher priority task is activated, the
program context is restored and the interrupted task is restored.
(9-3) If there is no interrupt nesting, but a higher priority task is activated, then switch

to a new task.

2T LU A OS (1 APL, 2 W2 W, “OS Context” 15,
For the OS APIs that can be called in the C2 interrupt, please refer to the "OS Context"

chapter.

FEARGUEC ERTBUH P AEFCE P T , R BR8-S r W 55 pR B0 00 I () BsE A o I I

BEAT R

The user needs to associate each interrupt service function with the corresponding hardware

interrupt source when configuring the interrupt.

3.1.9.3 Interrupt Nest
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OS SCHFr iR E, FH 7 AT AR TR 15 & e v W SCfr ik

The OS supports interrupt nesting, and the user can configure which interrupts support

nesting on the tool.

3.1.9.4 Trap

OS 2 NTEAF 1) Trap #24 Hook pR%K. Trap ZMEAFIRAHRIINE, BEZMHRATRES
JAEE S I OS g FH 1B
OS will provide Hook function for hardware Trap. Trap is strongly related to the hardware.

For more description, please refer to the user manual of the specific chip's OS.

3.1.10Schedule Table

3.1.10.1Schedule Table Concept
FIJ Al AE Schedule Table FL &% 4> EP, &4 EP B AR [ 2, &4~ EP A3k

T ZAAFERIEE. HEER W LA BI L 07 R Se Bl — R 5 BA I 7 Z R A3
R AR E N WS AT R R . SR AN sh 2 MR . SC3F E R sh i

JEdk.

The user can configure multiple EPs in the Schedule Table, each EP has a different time

offset, and each EP can perform multiple different actions. The schedule table can help users

more conveniently implement a series of actions with timing sequence.

The schedule table can be configured as periodically. Support to start multiple schedule

tables at the same time. Support auto-start schedule table.

H, 3 —
R R s B
The figure below is an example of a schedule table.
Initial Exgiry Firal Expiry
Poinit P airt
E xpiry Point 1 E xpiry Point 2 E xpiry Point 3 E xpiry Point 4 Expiry Point 5
Task Aetivatiors Task Metivatiors Task Activations Tashk Aetivations Tazk Detivatiors
Tasot <none Tasgh Tashs TazkB
Taskh TaskE TaskE TazkF
Evert Settings Evert Sattimgs Ewert Satings Evert Satings Buert Satings
Ewenit P TazskC Evert P TaskC <noned Event 0 TazkC BvertP TaskC
Ewenit P TazkD Event P TaskD Event 0 TazkE
Offzet Offset Off et Off et O zat
4 ticks 12 ticks 20 ficks 32 ticks 4 ticks E"a' Delay=10
Initial Offset=4 F /
i
l l l l ;-

Delay=2

Debyw=2

Delay=12

Dielay=hitial Ofa +Final Delay=14

Delay=2

20

3

Schedule Table Duration =50 ticks

Figure3—-16 Example of Schedule Tables
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KA, EP EI{E, Offset, Final Delay 5# 7 2 AC & M BOHAT R S & -
In the above figure, EP actions, Offset, Final Delay, etc. all need to be statically configured

during the configuration phase.

3.1.10.2EP Actions

OS 1, EP FHIA AR AT LAHEAT LAT A -

In OS, the following two operations can be performed when the EP expires:

1) Activate task

2) Setevent

PRI B IR, BANREER S . H 7 b e BC B B B i B RS EP RIS
HIBhfE, PLRBIESERERIN R o 7 B ROE AT 55 B R, WA 2500 7€ B 0% BT 55 1D
AP E TR, N S E i E AR L SOZ A BT SS . A EERCE 1
WOEAESS L E T B EF, WA RS S # R A B F AT .

There are no restrictions on the number of the two operations, but they cannot all be empty.
The user must explicitly set the actions that occur when each EP occurs during the configuration
phase, as well as the objects that the actions are performed on. If the user chooses to activate the
task, they must determine the task ID; if the user chooses the operation of setting an event, they
need to determine events to be set and the task corresponding to the event. If both the activating

tasks and the setting events are configured, all activating tasks will occur before the setting event.

3.1.10.3 Activation of Schedule Table
B A TEERT LR ) Schedule Table, H S0 Schedule Table, T2 M, “ Auto-Start

Features” 17,

Xt 4E H J3 3 ) Schedule Table, H /' 7% 2§ H| StartScheduleTableAbs () 8%
StartScheduleTableRel ()J& 3/ Schedule Table, % # Schedule Table [ )5 B [E] . AHXTE [A]
AT A] 5 Alarm o R IA & AH R 1) o

There are two ways to start the Schedule Table. For the auto-start Schedule Table, please
refer to the "Auto-Start Features" chapter.

For a non-auto-start Schedule Table, the user needs to call StartScheduleTableAbs () or
StartScheduleTableRel () to start the Schedule Table and set the start time of the Schedule Table.

The relative time and absolute time are the same as the description in Alarm.

3.1.11 Stack Monitor
HEAR KM BEAT R I antt, IF H 2k A A R IR, ] DL R 5 0
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The stack detection function will initialize the stack, and when the stack overflow error

occurs, it can inform the user in time, and finally shut down the OS.

IR TR, IBHES I, RGEHE T HERGER AN, RIVAS A 4 i BT 55
e TR TG T B R A A L FER

When exiting C2 interrupt or task, the system will detect stack overflow, that is, check

whether the current interrupt or task will use up all the pre-configured stacks.

3.1.12CPU Load
ARG CPU BT EIIRE, nITHERER Al (OS_CPULOAD BASE TIME) %
4] CPU M# X, RGEHEM T GetCpuLoadValue #% [ p& %, N BLIA & F 1
(OS_CPULOAD_BASE_TIME) i FiZ pR £, DAME IR BRI — U A N I R G0 01 30
TN E NEE S B E R
The EAS_OS provides CPU load calculation function, can calculate CPU load rate of the
system in a specific time (OS_ CPULOAD BASE TIME). The OS provides GetCpuLoadValue
interface function, User should call it in fixed cycle (OS_ CPULOAD BASE TIME) to obtain
the system load rate in the last period. Please refer to the configuration section for detailed

configuration method.

3.1.13Error Handling
3.1.13.1Error Record
2 OS WHERA I B H P 5, OS 28R 5 Bl R/ & Os ErrRecord 1, B& ik
SRS
Table3-1  Error Format

Name Description
KRR

The core that occurs error.

k45 e %0 1D,

% XN OSServiceld xx.

errCore

serviceld ) )
The ID of service function.
The format is OSServiceld xx.
BRI . BN RA,
Error code. Including following format.
error

E OS xx, OSEK or AUTOSAR Standard error code.

E OS SYS xx, EAS.OS self-defined error code.
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E OS SYSFATA xx, Fatal error code.
BB AT RRR, 1 8 OS_IE_xx.

errDescription o )
Further error description, the format is OS_IE xx.
R RSHL.

errPar

The recorded error parameter.
B, FPUEH SetEvent, £ N T E5 R 1) TaskID, serviceld =OSServiceld SetEvent,
error=E OS ID, errDescription =0S IE TASK ID, errPar[0] ic.5% T £1% ) TaskID.
For example, the user calls SetEvent and input wrong TaskID, serviceld =
OSServiceld SetEvent, error=E OS _ID, errDescription =0OS IE TASK ID, errPar[0] records
the wrong TaskID.

F ' A] PAZE Os_Err.h #1483 error, serviced, errDescription #5977 € 3o

Users can find macro definitions related to error, serviced and errDescription in Os_Err.h.

%4 3 APLEr, VEANA4E T /A APL A DIRG9 %, DA EHREIME B .
The API part of Chapter 4 describes in detail the errors that can be detected by each API

and the reported information.

7t AUTOSAR #iarh, A I0C Wi & L T B E RS, K OS AE Os_Errh
BT BT . AT .
In the AUTOSAR specification, special error codes are defined for the IOC interface, so the

OS also defines a special macro in Os_Err.h. Described as follows.

Table3-2  1IOC Error Code

Name Value Description

IOC E OK 0 No error.

IOC_E NOK 1 Common [OC error.
IOC E LIMIT 130 I0C queue is full.
IOC_E LOST DATA 64 Not used.

IOC_E NO DATA 131 IOC queue is empty.

B Z iR 2 0L 10C #5F) API.

For more description, please refer to the API in the IOC section.

3.1.13.2Error Level
Table3-3  Error Level

Level Description
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PRfERT IR, OS R4S AR HERT 1%
R B bRAEE R 5, 2R A ErrorHook, FH P ARG R S #iiE4,
Standard AT RGBT .
Standard error, OS will always check standard error.
After the standard error is detected, ErrorHook will be called, and the
user's request will be rejected, system can continue running.
Vg R, RAE4H)HE OsStatus = Extended [, #42kK
XLLEEIR
R BIY R ARG, U8 ErrorHook, FH P ARG R S#iE4,
Extended RO 2R AR BEAT
Extended errors, these errors will only be checked when the user
configures OsStatus = Extended.
After the extended error is detected, ErrorHook will be called, and the
user's request will be rejected, system can continue running.
FUATE IR
K B Ean iR 5, A ErrorHook, #&J& Shutdown OS.
Fatal Fatal error.
After a fatal error is detected, ErrorHook is called, and then the OS is
shut down.

59 mMR 1, R T A TR
Tablel of Chapter 9 details all fatal errors.

3.1.13.3ErrorHook
P a] DABC & & 5 B8 ErrorHook. WS RE, OS fBMTEERE, #& M Z

PREER S 4

Users can configure whether to enable ErrorHook. If enabled, when the OS detects any

error, it will call this function to report it to the user. Users can add custom code in the Hook

function

P AT AE 1% Hook BR AN E E RIS

void ErrorHook (StatusType Error)

{

/*usercode*/

Figure3—-17  ErrorHook
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3.1.13.40ther
I TE] ORI A N A DRI A SR AR RASIN, 25 00 3.2 A 3.3 T HIA
For error detection related to time protection and memory protection, see the descriptions

in chapters 3.2 and 3.3.

3.1.140S Context

OS Context TR+ 5 HT OS IBATHIRA,  FEAF OS Context T, FLVFIHH K OS
APL ZAF), Z TR,

OS Context refers to the current operating state of the OS, under different OS Contexts, the
OS APIs allowed to be called are different, see the table below.

HXf AUTOSAR #ii, EAS ] OS 3/l 1" PrelSRHook A1 PostISRHook P/~ OS
Contexto 04170 VFIA ) API A1 PreTaskHook A1 PostTaskHook & —%{ .

Compared with the AUTOSAR specification, the EAS OS has added two OS Contexts,
PreISRHook and PostISRHook. The API they allow to call is the same as PreTaskHook and
PostTaskHook.
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Service

Cat1 ISR

Error Hook

PreTask Hook

PostTask Hook

Startup Hook

Shutdown Hook

Alarm Callback

Protection Hook

ActivateTask

TerminateTask

ChainTask

Schedule

GetTaskID

<

GetTaskState

DisableAlllnterrupts

EnableAlllnterrupts

SuspendAllinterrupts

ResumeAllinterrupts

SuspendOSinterrupts

AN ESENENANEN

Y ASENENENENENAN

Y ASENENENENENAN

SN ASENENENENENAN

AN ESENENANEN

NRIRIRYRIRY

AN ESENENANEN

AN ENENENENEN

ResumeOSinterrupts

GetResource

ReleaseResource

SetEvent

ClearEvent

GetEvent

WaitEvent

GetAlarmBase

GetAlarm

SetRelAlarm

SetAbsAlarm

CancelAlarm

GetActiveApplicationMode

S RN RN NN RN NN AN AN RN AN AN RN AN N ENENENENENENENENE k-1 ¢

SRRSO OSSR 88 s [0o|o] ] Cat2 ISR

StartOS

ShutdownOS

<,

\
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Service

Cat1 ISR

Alarm Callback

GetApplicationlD

<|«| Error Hook

«| PreTask Hook

«| PostTask Hook

«| Startup Hook

<| Shutdown Hook

<| | Protection Hook

GetISRID

CallTrustedFunction

ChecklSRMemoryAccess

CheckTaskMemoryAccess

CheckObjectAccess

CheckObjectOwnership

SNASENEN

ANENENEN

StartScheduleTableRel

StartScheduleTableAbs

StopScheduleTable

NextScheduleTable

StartScheduleTableSynchron

SyncScheduleTable

GetScheduleTableStatus

SetScheduleTableAsync

IncrementCounter

GetCounterValue

GetElapsedValue

TerminateApplication

AllowAccess

GetApplicationState

Controlldle

GetCurrentApplicationlD

N R R Y R RN RN RN RN R R A RN RN RN RN RN RN AN RNENENEN A |-

S RN RN RN NN N R RN RN RN RN AN AN AN ENANENANENENENEN o TV ]

Service

Cat1 ISR

Error Hook

PreTask Hook

PostTask Hook

Startup Hook

Shutdown Hook

Alarm Callback

Protection Hook

GetNumberOfActivatedCores

GetCorelD

<| « | Task

'C\

<] « | Cat2 ISR

<

<

<

<

<

<

N

StartCore

StartNonAutosarCore

GetSpinlock

ReleaseSpinlock

TryToGetSpinlock

ShutdownAllCores

ANENINEAN

AR AR
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Figure3-18 Allowing Service in OS Context
e FEEIP A v ROREEZ OS_ CONTEXT FiEH. &AM C HERA L,
Note: Only + in the above figure indicates support for calling under this OS CONTEXT.
Blank and C both mean not supported.

3.2 SC2 Timing Protection

3.2.1 Main Function
I [A] PR T EE DR T
1 AL55/ 2R AT I a] ) PR 3
2) AR5/ e Wrd/ NRAT IS T] T e 1 PR 37
3D AT55/ 2 rh W E I [A] ) PR 4

Main feathers are as follows:

1) Execution time protection of Task or C2 ISR
2) Inter-arrival time protection of Task or C2 ISR
3) Locking time protection of Task or C2 ISR

IS T DR 37 R SEE 5 505 P (R I S BB G AT 50, SR T IR SE I 4%, T 250
538 F A OS {3 FH U AR 43«
The implementation of timing protection is strongly related to the timer module of the chip.

For which timers are used, please refer to the OS User Manual related to the chip.

3.2.2 Execution time protection

AT BT B LR AL FEAT 25 U T ) 8] (OsTaskExecutionBudget) IR FH W7 1 A 44
{THS[E] (OslsrExecutionBudget) HILR

55 FUIPAAT IS 1)/ o Wi FOUBIPRAT I 8] - SR VPAT 55 B b W ] DLSRAT B B K IA] . dn 2R
1T 45 B W iE AT I R 7 LA AR (5], OS #5247 ProtectionHook() B %L, S %N
E_OS_PROTECTION TIME.

Execution time protection includes OsTaskExecutionBudget and OsIsrExecutionBudget.

OsTaskExecutionBudget/ OslIsrExecutionBudget: The maximum allowed execution time of
the task/C2 ISR. If a task’s/ISR’s OsTaskExecutionBudget/ OslsrExecutionBudget is reached,
then the OS will call the ProtectionHook() with E_ OS PROTECTION_TIME.

ARG BT W AT, ARG IR S B Wr AT I (R I, ELSZAE S5 B
Wik 2, RGBS HPATI TR . X T S, HORESH RUNNING % # %
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When a task or interrupt is interrupted, the system will stop timing the execution time of

the task or interrupt until the task or interrupt is restored, and the system will continue timing its
execution time. For an extended task, when its state changes from RUNNING to WAITING, the
system will stop its execution time timing. When the waiting event is successfully set, the system

will restart the execution time timing of the task.

3.2.3 Inter-arrival time protection
BI 3 7] B i [B] PR 37 B0 F6 AT 55 [R] B B 18] ( OsTaskTimeFrame) %) £R47 A1 W (7] 55 B[]
(OsTaskTimeFrame) MI{R3.
S5 IRIRRI 8] . AT 553247 1) o /)N P T 1) B o
o W A B N 8] = o W73 47 B B /NI T TR
Inter-arrival time protection includes OsTaskTimeFrame and OslsrTimeFrame.
OsTaskTimeFrame: The minimum inter-arrival time between task running.

OslsrTimeFrame: This minimum inter-arrival time between interrupts running.

WS AE /N AT 55k T8) 18] o PN BRI GE 4155, OS K 2> 1) FH ProtectionHook() B8
%, HZ%NE OS PROTECTION ARRIVAL. #if5H f77E Hook ¥ HiR 0]
PRO_IGNORE, 4 OS # & R IRPHATHIGEAESS, WAL HAT B IEREIE .

If an attempt is made to activate a task before the end of an OsTaskTimeFrame then the
OS module shall not perform the activation (unless returns PRO_IGNORE) AND shall call the
ProtectionHook() with E_ OS PROTECTION_ ARRIVAL.

AR P 2l B E A, (ER AR Y ARS8 4T (I RE /N TAT 55 (R B et 8], i
2 08 =1 H ProtectionHook()eki %, HZ%4’~ E_OS PROTECTION_ARRIVAL. HIfH
JE Hook PR %(HHR[F] PRO_IGNORE, XA S PBIE I, OS KT %Y RAE
%o

If user attempts to set an event, but the corresponding extended task running interval is
less than the task interval time, then the OS will call the ProtectionHook() function with the
parameter E OS PROTECTION_ARRIVAL. If the user returns PRO_IGNORE in the Hook

function, this event will be set successfully, and the OS will execute the extended task.

R —A> W R AR AN T A T TRI BRI TR], IS4 OS R AS 2 AT 1% T i FH
FALPR R %L, [E TR F ProtectionHook() PR %, HSE N
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E_OS_PROTECTION_ARRIVAL. 1A J7£E Hook Pi# ik [a] PRO_IGNORE, %I
AT RAT

If C2 ISR occurs before the end of the OsIsrTimeFrame then the OS shall not execute the
user provided ISR AND shall call the ProtectionHook() with
E_OS PROTECTION_ARRIVAL. If the user returns PRO_IGNORE in the Hook function, the

interrupt can still be executed.

RA Inter-arrival time protection ZEAY (P45 %, H /7 AI{E ProtectionHook() 1 1% [F]
PRO_IGNORE. Ef#i#Z I ProtectionHook 7
Only Inter-arrival time protection type errors, the user can return PRO IGNORE in

ProtectionHook(). For details, please refer to the ProtectionHook chapter.

3.24  Locking time protection
BiE I T) PRI LA«

Locking time protection includes:

OsTaskResourceLLockBudget, Task lock resource time protection.
OslsrResourceLockBudget, ISR lock resource time protection.
OsTaskAllInterruptLockBudget, Task disable all interrupts time protection.
OsTaskOSInterruptLockBudget, Task disable all C2 interrupts time protection.
OslsrAlllnterruptLockBudget, ISR disable all interrupts time protection.
OslIsrOSInterruptLockBudget, ISR disable all C2 interrupts time protection.

P55 T S BEURINT [/ D TS0t 5 BE VRIS [H) A 5% i b Bk 0 VR B E BRI AR K
1]
OsTaskResourceLockBudget/OsIsrResourceLockBudget: the maximum time the task/C2

ISR is allowed to lock the resource.

1155 TUBIUE Bir A v Wi T)/ — S8 b Wy oh U B2 Pl A e I R I 1) A 55 B3 iy
B S VR E BT A BT GE 1 Suspend AllInterrupts()ak DisableAllInterrupts()) ) K HS
[i1] o

OsTaskAllInterruptLockBudget/OslsrAlllnterruptLockBudget: The maximum time for
which the task/C2 ISR is allowed to lock all interrupts (via SuspendAlllnterrupts() or
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DisableAllInterrupts()).

155 OB P 38 Wi 1)/ — S8 e b SO 52 v S8 b T OIS T] 55 B
TR e Ve e BT R T GaEGd IR A SuspendOSinterrupts () 18 K 8] .

OsTaskOSInterruptLockBudget/OsIsrOSInterruptLockBudget: The maximum time for
which the task/C2 ISR is allowed to lock all Category 2 interrupts (via SuspendOSInterrupts()).

U RAT 55 B WA AT I8, I8 A AT 55 B W B B IS [R) I i s, ARG E
W 1al BZAE S5 B b T INE, B8 IS [R) T IR o gk 25

If the task or C2 ISR is preempted/interrupted, the lock time timer responding to the task or
C2 ISR will be suspended. When the system returns to the task or C2 ISR, the lock time timer

will continue.

WERAESS B 28R W Y T BE I TR, 84 OS #<xif A ProtectionHook(), £
#¥~N E_OS_PROTECTION LOCKED.

If a Task or C2 ISR exceeds Locking time protection, the OS will call the ProtectionHook()
with E_OS_PROTECTION LOCKED.

3.25  Time protection nested

TEAE S AR T ATHS, Execution time protection FIAN[E M) Locking time protection AJ
e FIN a3, #RZ N Time protection nested. 24X FHE LA ART, OS K L 5 ORI
I TR g AEBEAT A%

When tasks and interrupts are executed, Execution time protection and different Locking
time protection may be activated at the same time, which is called Time protection nested. When

this happens, the OS will monitor with the shortest timeout budget.

THEER T — nested HII| ¥

The figure below shows a nested example.

Task Start
Execution Budget start
Remaining time =
100ms

—

Disable all interrupt
Int lock time = 50ms
Remaining time = 35ms

Res lock time = 50ms
Remaining time = 50ms

‘ GetResource

15ms

{ I

10[115

Figure3-19 TP nested example
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BRI

(1) {55880, Execution time protection J&zfj11H), Remain Time = 100ms.

(2) 10ms J5, fE55HH T GetResource, % Lock time protection HJH AT & N
50ms, H{1E55 11 Execution Budget IS5 90ms, Rk, OS 4l a4 il A ) 18] 53 AN
BRI 50ms .

(3) 15ms J&a, 1E45H T DisableAllInterrupts, Wi Lock time protection [ [A]
Bt & A S0ms, BEETBYRAT Lock time protection IS4 50-15 = 35ms. AL OS 4T iiis
)3 IS TRIATS R Y 35mso

The picture above is described as follows:

(1) When the task is started, the Execution time protection starts timing, Remain Time =
100ms.

(2) After 10ms, the task calls GetResource, the resource Lock time protection time is
configured to 50ms, and the Execution Budget of the current task has 90ms left. Therefore, the
remaining time of the OS currently monitored is updated to a shorter 50ms.

(3) After 15ms, the task calls DisableAllInterrupts, and the interrupted Lock time protection
time is configured as 50ms. At this time, the lock time protection of the resource still has 50-15

= 35ms. Therefore, the remaining time currently monitored by the OS is still 35ms.

3.3 SC3

3.3.1 OS-Application

OSEK OS fe VLA task/ISR B event, tHFCVFEAT task/ISR #£1E alarm. [K A
55 BRI, B IR AT RE AR R B[R — A BEES b ) HABAE S5 o Dy 7 SEIBE AT SR IR
AUTOSAR OS 5| A\ OS-Application S fi ok i ] &

OSEK OS allows any task/ISR to set events and also allows any task/ISR to operate alarm.
Therefore, when a task fails, the error may be propagated to other tasks on the same processor.
In order to achieve more reliable protection, AUTOSAR OS introduces OS-Application to solve
this problem.

Task, ISR, Counter, Alarm, Schedule Table, Resource # A OS ] Object. H /' 5 Bt &
2 R

® Object J& T W~ OS-Application.

® Object 7] LIHHEA OS-Application 1717 .

Task, ISR, Counter, Alarm, Schedule Table, Resource are called OS Objects. The user needs
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to configure 2 types of attributes:
® Which OS-Application the object belongs to.
® Which OS-Application can access the Object.

7E 1:  Resource A 75 Z N B H T /& 1) OS-Application, {H 75 AL E AL OS-
Applications 7] EL1Jj 7] 1% Resource.

7 2: J& T [Fl— OS-Applications [ FTA % G AT LAAH BV [7] o

1 3: Event JTJ& Y AR S WUR AT LAY ], W Event tH AT LA i) o

VE 4: TR AR R E, DRI AR IR DA AR ) OS-Applications 7 17 .

¥ 5: [A— Object WZiJE T H R feJE TME—H OS-Applications.

6 WAL E Alarm 5L ScheduleTable JB— BT A U5 M AR 1) Task,
AMCE T AR kA .

Note 1: Resource does not need to configure the OS-Application to which it belongs, but it
is necessary to configure which OS-Applications can access the Resource.

Note 2: All objects belonging to the same OS-Applications can access each other.

Note 3: If the extended task to which the Event belongs can be accessed, the Event can also
be accessed.

Note 4: The time when the interrupt occurs is uncertain, so the interrupt can be accessed by
any OS-Applications.

Note 5: One Object must belong to and can only belong to the only OS-Applications.

Note 6: If you try to configure Alarm or ScheduleTable to associate a Task that they do not

have access to, the configuration tool will report an error.

4 OS-Application1 h ( OS-Application2 )
L -._\\
counte counte
_ alam/_\ta-:m / task2 ISR 7z
_S0 < o T 29
resourc schedul 2 resourc
\ a2 e tablet 5 \44_— (:'2 o1 /

< 7
§__ accessable ~
T . A

Figure3-20 Access rights of OS-Application

OS-Application 73 AP AIEKIM ARG R, AI{5H) OS-Application A] LAAN3Z IRl
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Hovi 1 N A7 . ARI{E T OS-Application, F P 75 BLFC & H ] U5 7] 1 N A7ETE
There are two classes of OS-Application, Trusted and Non-Trusted. Trusted OS-Application

can access memory without restriction. For untrusted OS-Applications, users need to configure

the memory range that they can access.

ARGl o OS-Application, HUHTDhfg 4. H KU, ARE) %4255
X5 NASFEIT OS-Application. 21 KRG H, A A [FIAZ L0053 AN R OS-Applications

The division of OS-Application in the system depends on the functional safety analysis.
Generally, different safety levels are divided into different OS-Applications. In a multi-core

system, different cores must be divided into different OS-Applications.

OS-Applications HJIRAFE# B W Fror .

The state transition of OS-Applications diagram is shown below.

ProtectionHook without RESTART

After StartOS() and OR
before StartupHooks() TerminateApplication without RESTART

APPLICATION_ACCESSIBLE

APPLICATION_TERMINATED

AllowAccess()

ProtectionHook with RESTART
OR
TerminateApplication with RESTART

APPLICATION_RESTARTING

Figure3-21 OS-Application state transition diagram
OS Ja#h)5, BRiAHE APPLICATION ACCESSIBLE JRZS. fFAMEAE 240N F AL
FRRT R 2 AR 4 i B A PR ELERAE AN DT ) () o £E IR B OLT , #AE RGE R AR P S 2 AL
TR .
After the OS is started, the APPLICATION ACCESSIBLE state is entered by default. The
objects in each OS-Application are mutually operated and accessed according to the configured

permissions. Under normal circumstances, the OS-Application is always in this state.

A WIS Ol 2 22 OS-Application FPRIRA KA F L. —F:2 OS-Application H1 % R
fi &R, B —Fh & A TerminateApplication()Z¢ 1k OS-Application.

There are two situations that can cause the state of the OS-Application to change. One is
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when an object in OS-Application triggers an error, and the other is when Terminate Application()

is called to terminate an OS-Application.

2 OS K2 A 8] LRV R BN AR RIS, 2R ProtectionHook()o WIS P
£ ProtectionHook()i% [{] PRO_TERMINATEAPPL, OS 2% 454 1f] OS-Application.
R & [F] PRO_ TERMINATEAPPL RESTART, OS 25 i3 24 ) OS-Application.

When the OS detects a time protection error or a memory protection error, it will call
ProtectionHook(). If the user returns PRO_TERMINATEAPPL in ProtectionHook(), the OS will
terminate the current OS-Application. If the user returns to
PRO_TERMINATEAPPL RESTART, the OS will restart the current OS-Application.

F P a] i i 8 F Terminate Application()Z¢ 15 8, 5 J5 & %€ i) OS-Application.

The user can also terminate or restart the specified OS-Application by calling

TerminateApplication().

DL 21111 OS-Application, H FT AL & 455« H1 WT. Alarm. Counter. %%\ Schedule
Table #ATH . BRAFEBEZN RS, SNTESR RS

For the OS-Application that has been terminated, the tasks, interrupts, Alarms, Counters,
resources, and Schedule Tables contained in it are unavailable. This status cannot be changed

unless the system is restarted.

SCHFEL A ) OS-Application, F P /5 28 HiiL B — > RestartTask, B 5 OS-Application
i, F€ OS-Application 7 N\ APPLICATION RESTARTING R#&, JH¥FE RestartTasko
OS-Application F & HIME55 . H . Alarm. Counter. ¥Eii. Schedule Table 7EHARZS T
#ATTH . 1E RestartTask H, H PR AllowAccess () J&, #aE RGN KR [H 2]
APPLICATION ACCESSIBLE RZ, Fral& Mkt S S IEH A .

For OS-Applications that support restarting, users need to configure a RestartTask for it.
When restarting the OS-Application, specify the OS-Application to enter the
APPLICATION RESTARTING state and activate the RestartTask. The tasks, interrupts, alarms,
counters, resources, and schedule tables included in the OS-Application are not available in this
state. In RestartTask, after the user calls AllowAccess(), the operating system application will
return to the APPLICATION ACCESSIBLE state, and the contained objects will resume normal

use.

1E ¥ 290 I, OS-Applications [ i&E T SC3 1 SC4.7E £ 4% R 4t , OS-Applications
gaeEaT H .
On single-core systems OS-Applications are available only for SC3 and SC4. In Multi-core
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systems OS-Applications are always available.

3.3.2 Service Protection

H1 T OS-Applications 7] LUBIE AR S5 5 OS #EATACE, RIRARS R A LA 433K OS
PRRAS B o IR 55 ORAP RIS AT I By 1R 2R AR

As OS-Applications can interact with the OS module through services, it is essential that
the service calls will not corrupt the Operating System module itself. Service Protection guards

against such corruption at runtime.

X ARSS ORI, B T LU LR E L:
ZATC R B VG
FEAG T EFSOHA APL
HAARE AT IR

ANTTAE L A R 55 B il

AN[F] OS-Applications 2 ][] Objects i H

There are a number of cases to consider with Service Protection:

® Invalid Object Parameter or Out of Range Value.
® Service Calls Made from Wrong Context.

® Services with Undefined Behavior.

® Service Restrictions for Non-Trusted OS-Applications.
® Service Calls on Objects in Different OS-Applications.

SHICBEGE T . RS APL B RICR (HLn, 2 RARMEE) , Wk E
E OS_ID, ¥V (tbin, #% & —4> Alarm {H cycle 2%/ T OsCounterMinCycle)
N[ E_OS_VALUE.

Invalid Object Parameter or Out of Range Value: The OS’ service calls return E_ OS 1D on
invalid objects (i.e. objects not defined in the OIL file) and E_ OS VALUE for out of range values

(e.g. setting an alarm cycle time less than OsCounterMinCycle).

TEANEPR R SCE A APL: 1E Specification of Operating System AUTOSAR Release
422 Tab. 1 5 LT, %4 APL VP EMbeeds s R, R ARFA BIEA R 1R
NiEFN APLiR[F| E OS_CALLEVEL.

Service Calls Made from Wrong Context: In Specification of Operating System AUTOSAR
Release 4.2.2 Tab. 1 shows Allowed Calling Context for OS Service Calls. When these operating

system APIs are called in an illegal context, the OS does not perform functions, and an API with
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a return value will return an E OS CALLEVEL error.

HARE AT NBIIRSS -

1)
2)

3)

4)

5)

TEAT 55 45 R i) AR i TerminateTask()8% ChainTask(), R4te HAWPATE LTS
B & | PostTaskHook , 1R %R 4t $17 ShutdownOS() 5t £ & H #1T
PostTaskHook() .

WRAEAT S5 80 2K Wi ] 7 EnableAllInterrupts() / ResumeAllInterrupts() /
ResumeOSInterrupts(), 1HJEEIX 2§ FE& A 1 AEXT B[] DisableAlllnterupts() /
SuspendAlllnterrupts() / SuspendOSInterrupts(), A4 XL DA S EHIEHAT.
4R Task/ISR/Hook HH7E FH Tl HE L BIOR IR 00 I R4 APL JR41X 4 API
BASHEAT, WL API AT LUR [BRRA K6 ik [2] E_OS_DISABLEDINT.
WERATSS B Wreh T — AN BEIR,  AEHRAT 28 G018 B IS i 381 B3 V5 7 AR T3 E
R W OS 2 BB RUZ TR

Services with Undefined Behavior:

1)

2)

3)

4)

5)

If Tasks ends without calling a TerminateTask() or ChainTask(), the OS will
automatically execute the termination task.

If the PostTaskHook() is configured, the OS will not call the hook if ShutdownOS() is
called.

If EnableAllInterrupts() / ResumeAllInterrupts() / ResumeOSInterrupts() are called and
no corresponding DisableAllInterupts() / SuspendAlllnterrupts() /
SuspendOSInterrupts() was done before, the OS module will not perform this OS
service.

If interrupts are disabled/suspended by a Task/ISR/Hook and the Task/ISR/Hook calls
any OS service (excluding the interrupt services) then the OS module shall ignore the
service AND shall return E_ OS _DISABLEDINT if the service returns a StatusType
value.

If a resource is occupied in a task or interrupt, but it is detected that the resource needs
to be released but has not been released during system scheduling, the OS will

automatically release the resource.

ANHTAE B R S5 R OS 2 Bk B AN IS M XS ShutdownOSO R H o

Service Restrictions for Non-Trusted OS-Applications: The OS will ignore calls to

ShutdownOS() from non-trusted OS-Applications.

AN[F] OS-Applications Z [A] ] Objects A : 1R OS API IS — P REN R, H
ST GRS AT 55 5 BT K 07 AR, R4 &4t APLA4 3 [El E_OS_ACCESS.
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Service Calls on Objects in Different OS-Applications: If an OS-object identifier is the

parameter of an OS module’s system service, and no sufficient access rights have been assigned
to this OS-object at configuration time (Parameter Os]...]AccessingApplication) to the calling
Task/C2 ISR, the OS module’s system service shall return E OS_ACCESS.

3.3.3 Memory Protection

BEAMESS B S8R T AR = 27 n) — S5 d, IR IS AT I 1 U7 R B v AT DL SRR
E o HAESE T RPWI A AR RN, ATRE s T e, AT BOAAT 55 e 2
T HE B ]

Each task or C2 ISR needs to access some data, and the range of access data when running
normally can be determined in advance. When an error occurs in a task or C2 ISR, it is possible

to cross the access range, causing problems with other tasks or C2 ISR.

ik, OS Rt N IRY ThEe, AREAMTES/ 2+ i/0S-Application At & 18 & 1) N 17
DXA,  FFAEDT RO i A ERAP TR T, AT R R ST IE 384T .

For this purpose, the OS provides the Memory Protection function, which configures the
specified memory area for each task/C2 ISR/OS-Application, and triggers a protection interrupt

when the access is out of bounds, thus ensuring the normal operation of the system.

0s
é OS Applicationl \\ / OS Application2 A
T o L T A
" Task1 ) ( Task2 ||/ Task3 \ [ Taskd )
Private Data Private Data Private Data Private Data
Stack Stack Stack Stack
) D J I\ \C
4 ISR N ISR )
Private Data Stack Private Data Stack
. / AN S
Private Data Private Data
]
A —/
Code

Figure3—1 Memory type
FEAMESS/ P WA — AR B s e [R], AT 55/ vh W G207 ) i LS A
AIHEM 2 (7] . OS-Application 7] LAACE 2 N FAH 204 X 38, 48T OS-Application HHI{ESS
/R ITRT PLUS )X BB X, HiAth OS-Application HI4F55// Wi Foiki 14 . OS-Application i&
A DABC B 2 NS EHE XL, 2487 OS-Application FP AT 55/H Wi vl DAVG 1) IX 26 [X 45, B
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Each task/type 2 interrupt has a private data and stack space, and other tasks/interrupts

cannot access these data and stack space. The OS-Application can have multiple private data
areas, which can be accessed by tasks/interrupts in the current OS-Application, but cannot be
accessed by other OS-Application tasks/interrupts. The OS-Application can also have multiple
shared data areas, which can be accessed by tasks/interrupts in the current OS-Application, and
can also be accessed by tasks/interrupts in other OS-Application which have the same shared
code areas.

AR HAT R T BE . OS-Application 1] LAAC & 2 NMAH ISR X, 2457 OS-
Application H AT 55/ H Wi o] DA T IX 28 X 38 (1) 4065, HiAth OS-Application HI4E 55/
ToiEAT . OS-Application i&A] AR B 2 NI ZACS R X, 47T OS-Application H J{E
55/ TR AT IX S X b A0S, BCE AR A 3L = X HoAth OS-Application HI4F:55
/BT AT ABAT X e X R A . A ARG B AR IR X (A L) AR
HIPAT AT T BR 1

Code protection is supported. The OS-Application can have multiple private code areas,
which can be executed by tasks/interrupts in the current OS-Application, but cannot be executed
by other OS-Application tasks/interrupts. The OS-Application can also have multiple shared
code areas, which can be executed by tasks/interrupts in the current OS-Application, and can
also be executed by tasks/interrupts in other OS-Application which have the same shared code

areas.

vE 1: {51 OS-Application 4S5 P AEARA R 1 o
d2: HUHH OS APLIS, A2 WARORIF A R A1
Note 1: Trusted OS-Application is not restricted by memory protection.

Note 2: When users call OS API, they are not restricted by memory protection.

WAERS B BARSEEL, SR8 MPU g fe— SR BB ARG, B2 E R T2 ILA
P P A B
The specific implementation of memory protection is related to the hardware MPU unit and
some privileged modes. For more information, please refer to the specific user manual of

different hardware chips.

45 AUTOSAR HIE R, —ZWrALE OS EHTEE N . Fith—2d WA= N 1ER
PHIRRE], 5 OS WZEEGHIERIAIR . B R y—38d o B i e 10 2 2552 .

According to the requirements of AUTOSAR, C1 interrupt is not within the scope of OS
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management. Therefore, C1 interrupt is not restricted by memory protection and has the same

permission with the OS kernel. The user should assign the highest safety level to a class of

interrupts.

3.3.4 10C

HF AR CRY IAFTE , AR OS-Application 2 [R5 A /& 52 PR 1) o (E7E RELL R
g, IR EAEAH Y OS-Application [H#H TR 2 B, Klitk, OS #2417 10C iliE, 5
I OS-Application [A] 1AL 1% .

Due to the existence of memory protection, data transfer between different OS-Applications
is restricted. However, in some systems, data interaction between different OS-Applications is
still required. Therefore, the OS provides an IOC channel to realize data transfer between OS

and Application.

A E, B MZEE AR OS-Applications, R IHAZIA]IEAE 2 85 #4F
A4t OS-Applications HAF K — PG L. #AFRGURZOIRIEERE /1 5 2] T0C .

On some multi-core processors, each core contains different OS-Applications, so inter-core
communication is a case of cross-OS-Application communication. The operating system

incorporates inter-core communication capabilities into the IOC.

AT 1OC 8 N4, AN EIE A d B A, AR — i
10C B STHFAT B U0 R A 34 S A S o

Users can configure the number of IOC channels, the number, length and type of data
transferred in each channel. The general IOC channel supports any number of senders and
receivers.

10C 1HIESCRFAS . fERERAFIJE, SRR 1:1 BEN: 1, S — A EdE izl
St o

The IOC channel supports queues. After the queue is enabled, only 1:1 or N:1 is supported,

that is, only one data receiver is supported.

10C A BB 2RI I B 1] RAIE A% 328 5cdfs ) — S50k

® HURAMEIEEIER, RAIFICE)R i i

® IZIML AT, S B et

The following mechanisms will be adopted within IOC to ensure the consistency of the
transmitted data.

® When transferring data within a single core, the switch global interrupt mode is adopted.
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® When transferring data between multiple cores, spinlocks are used.

10C WIBAN TR P BATSCIL,  Eetnios — ME 55 sl K — A
The notification of IOC needs to be implemented by users, such as activating a task or

triggering an interrupt.

OS TR N T0C HEIE A ML S8 1, BART 2, 4.2 FA5H) 10C #H
R APL,

The OS tool will generate an independent read and write interface for each IOC channel.
For details, please refer to the IOC-related API in Section 4.2.

3.3.5 Trusted Function

ANAT{E OS-Application A~ f2 V7 1j 1] HiAth OS-Application (%, (HEER L RGiH, H
— LA {F ¥ OS-Application 75 2 F HiAth OS-Application IR 55 . #AF 248 A I {5 K H 2
BT — iR I LR 55 5 BN AT AE N B 5% SRR D9 AT A B

The non-trusted OS-Application does not allow access to the data of the trusted OS-
Application. In some systems, there are also non-trusted OS-Applications that need to use
services within the trusted OS-Application. The OS provides a way for a trusted OS-Application

to export some of its services to a non-trusted OS-Application. This is called a trusted function.

FIPATAERC B T H B8 TS B AR, AZ LR EHEARE R . OS $eflt 74—
CallTrustedFunction 4% [, 1% R 2 HEATEUR VI U ERAE, TR ™ B 2 SRR s
R &5 B AT SEBL AT A s B ThRe F i R H m] S 1k

The user can define the name of the trusted function on the configuration tool, input
parameters and return value and other information. The OS provides a unified
CallTrustedFunction interface, this function will perform permission switching operations and
call user-defined trusted functions. The user needs to implement the function of the trusted

function and ensure its reliability.

3.4 MultiCore

3.4.1 MultiCore Startup

WAZ )5 2 7 AR KRR Bl GR FAlF. J8%, B R s M %l, FONER
Lo, TMEARRZ L (AN PREFAEAZ IRIRZS, ELRIE T30 -

The way cores are started depends heavily on the hardware. Typically, the hardware only

starts one core, referred as the master core, while the other cores (slaves) remain in halt state
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until they are activated by the software.

AUTOSAR Z %81 KRG EOR KRG HA LR T8, DL B R SCRF,
W] BB AR, . AR E SONAS T B A IOE B0, 10 A U =5 B3R A

The AUTOSAR Multi-Core OS specification requires a system with master-slave start-up
behavior, either supported directly by the hardware or emulated in software. The master core is
defined to be the core that requires no software activation, whereas a slave core requires

activation by software.

fEZ %, fER EPAT StartOS 1, AAUHEH AUTOSAR A F IR A . A4
BEPFRIANED, mTRE R BEA T e s al A I — 126 WX AT e AE T StartOS 22
RS A% 0. BT R T AUTOSAR R SR W IZ AR L AUl $5 € ) AUTOSAR API B4 AL
Bl sehh, DIHERTA X LR B StartOS B

In Multi-Core configurations, each slave core that is used by AUTOSAR must be activated
before StartOS is entered on the core. Depending on the hardware, it may be possible to only
activate a subset of the available cores from the master. The slave cores might activate additional
cores before calling StartOS. All cores that belong to the AUTOSAR system have to be activated
by the designated AUTOSAR API function. Additionally, the StartOS function has to be called

on all these cores.

N AL OROE , B AE A “main” BB HT AT — LERE (R AN g 1 A4 E 4R o
IR RO EHATHIFEIR) “main” %, A ZUE T B H PR EAZ O 1d RIX R
iLro

If a core is activated it executes some HW and compiler specific operations, before the
"main" function is called. In case the same "main" function is executed on each core, the cores

have to be differentiated by their specific core Id within the function.

IR StartCore (AN StartOS Al P EA G . SRR EL8E G L SRAT N .
StartCore but do not call StartOS may cause the system to hang. It is in the responsibility of

the integrator to avoid such behavior.

StartCore Wi 1T A % L& StartOS . A RFMCLIA StartOS %L
i H StartCore.

The StartOS function shall be called on all cores that have been activated by StartCore. It is
not allowed to call StartCore from a core that has already called StartOS.
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f£ StartOS HJfe)a, AT ZRBNED . rEREEE, 42PN
B IR BTSSR
At the end of StartOS, the synchronization of multi-core startup will be performed. After all

cores are started, the first task scheduling of each core will be triggered synchronously.

3.4.2 MultiCore Shutdown

AUTOSAR SCHMIM RGNS, A0 SR MBI SC AL S . [RI2E R T APT BR
%1 ShutdownAllCores()fi &, 1A HH API B 2L ShutdownOS() 1 F

AUTOSAR supports two shutdown concepts, the synchronized shutdown and the

individual shutdown concept. While the synchronized shutdown is triggered by the API function
ShutdownAllCores(), the individual shutdown is invoked by the API function ShutdownOS().

WS B E YBURMES AR “ShutdownAllCores” , W< A A HAh Core 3% —
MET, S FRMERE. — BN ERRHAERES), HRAE S A & gt — 5 Ak
B, MASHATEMIAE, FETEEMES 2 BAE XN, EEAENRMH IR, iR

“ShutdownAllCores” Z il , NIRRT RN G2 A ST DRAE L ARy AL AR A 25 1 5¢
FRAEAT G PHAE % (LL il i ECU B L) .

If a TASK with the proper rights calls “ShutdownAllCores”, a signal is sent to all other
cores to induce the shutdown procedure. Once the shutdown procedure has started on a core,
interrupts and TASKSs are not further processed, and no scheduling will take place, therefore it
makes no sense to activate any TASK, however no error will be generated. It is in the
responsibility of the application developer to make sure that any preparations for shutdown on
application and basic software level are completed before calling “ShutdownAllCores”. (e.g. by

means of the ECU state manager).

FERZIEOLR, WR—AMES VA T ShutdownOS, H34 A% F HIHRAE RGOk G
ZRAET, AFrEE A ShutdownOS HAEHH— M X .
In the case of single core, if a TASK calls ShutdownOS the OS will be shut down on the

core. In the case of multi-core, it is not supported to close a single core by calling ShutdownOS.

3.4.3 SpinLock

TEZEMET, % —FE BB RS A RO ERAESS B . ZMELH] AR
FE[R— %O ERESS Z A, BOVIX 2T .

With the Multi-Core concept, a new mechanism is needed to support mutual exclusion for

TASKS on different cores. This new mechanism shall not be used between TASKs on the same
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core because it makes no sense.

Spinlock & —MENIERHLH], EHH (lock) HEEFIEAENATH.

A Spinlock is a busy waiting mechanism that polls a (lock) variable until it becomes
available.

OS #2&ft 7 —> GetSpinlock() PR %L, %K% 5 FH—4 Spinlock. 415 Spinlock CZ8 4
i, GetSpinlock()# 4k 221 5 Spinlock, HE 2RI M1k

The OS provide a GetSpinlock() function which occupies a Spinlock. If the Spinlock is
already occupied, GetSpinlock() shall keep on trying to occupy the Spinlock until it succeeds.

OS &4t T —A> TryToGetSpinlock()F&i %L, %K%t i —> Spinlock. @4 Spinlock T
2475, TryToGetSpinlock()#4i& [A] ,

The OS provide a TryToGetSpinlock() function which occupies a Spinlock. If the Spinlock
is already occupied, TryToGetSpinlock() will return.

OS #&fit 7 —> ReleaseSpinlock VP& %, FI RS 5 F AU B e 402 B e iR 4
A R [N R
The OS provide a ReleaseSpinlock() function which releases an occupied Spinlock. If the

Spinlock is not occupied an error will be returned.

A Spinlock 172 M AT HORESL, T84 T RR LB ARG, 50T fe
I8 B R R
If multiple Spinlocks are nested, users need to configure their use order in the tool,

otherwise it may cause the risk of deadlock.

Spinlock fUSEIL S REFoBARSS, BARAEH] 1 BEAFIRF D) EE, 15225 & 7 AR OS A
RNV
The implementation of Spinlock is strongly related to the hardware. Please refer to the OS

User Manual related to the chip for specific functions of the hardware.

3.4.4 Cross Core Service

OS B IRAE TR 2= T SEIL,  — A AR ] i iy, BT 22585/ AHOCHT OS
i 6

The cross-core operation in OS needs to be implemented based on chip, and inter core

interrupt is generally used. For details, please refer to the OS User Manual related to the chip.
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SCRAE AL IR B3 1 80 T s
The interfaces supporting cross core operations are as follows:
ActivateTask

CancelAlarm
CheckObjectAccess
CheckObjectOwnership
Controlldle

GetAlarm

GetAlarmBase
StartNonAutosarCore
GetEvent
TerminateApplication
GetTaskState

SetAbsAlarm

SetEvent

SetRelAlarm
ShutdownAllCores
StartCore

WREERZNEEN, OS 34T ErrorHook().

If the cross core action timed out, the OS will execute ErrorHook ().

3.5 Performance Parameters

OS WU A, BT SRS, BEARE NP AMAE TG, 28 A
HIS5H0 OS KA FI M .

Performance parameters such as OS resource occupation and running time need to be
measured under the specified platform and environment. Refer to the user manual of the OS

related to the chip.

3.6 Unsupported Features
HT OS ASCHFHI D RE LT
® ASCFRFABRBTIIR. BERETIA.
® ASCFFRERIIFENL
® I ¥F SuspendOSinterrupts/ResumeOSInterrupts Fll
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The
([
([
 J

SuspendAllInterrupts/ResumeAllInterrupts iX P % API i) EAHHRE .

AN HFFIN N Hardware 2584 [ Counter.

AN FF OsTrustedApplicationWithProtection Bt B i, BIR]{5 M H B A & = AUR ,
A NAF RIS

ANSCREZ _F IR StartCore()

Fr 3.4.4 ZHMO RS APLHA SCRESCRAS 34T -

functions that the current OS does not support include:

Internal and linked resources are not supported.

The synchronization function of schedule table is not supported.

The nesting of two pairs of APIs, SuspendOSInterrupts/ResumeOSInterrupts and
SuspendAlllnterrupts/ResumeAllInterrupts, is not supported.

Adding counter of hardware type is not supported.

The OsTrustedApplicationWithProtection configuration item is not supported, that is,
the Trusted-Application has the highest permission and does not support memory
protection.

Calling StartCore() on a slave core is not support.

The system APIs except 3.4.4 do not support cross core operations.

3.7 Memory Section

OS A &A% 1] Memory Section @1~ K. H 7 R TSEhrItH 772K, X OS FAAL A1
BT EAL

The

Memory Section contained in the OS itself is shown in the figure below. Users should

locate the OS code and variables based on actual project requirements.

Section Description
CODE ZBOH TAF OS HIZ ARG .
This section is used for storing the core code of the OS.
ISR B A7 OS B W IR 55 eRi 4
This section is used for storing the ISR.
Callout ZBHTA7H OS 1 Callout B %K

This section is used for storing the callout function of the OS.

CONFIG_DATA | ZBH 4718 OS HIBC & ik -

This section is used for storing the configuration data of the OS.

RAM

ZEH TR OS NI AR & .
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This section is used for storing core variables of the OS.

CONST ZBUH T OS M & .
This section is used for storing constant of the OS.
STACK Z BN T U S H A Ak

This section is used for storing stack of task and ISR.

PageS5 Tl




R 2415
JINGWEI HIRAIN

4 API

4.1 Service API
4.1.1 StartOS

Syntax
void StartOS(AppModeType Mode)
Parameters

Mode J AR A4 B
application mode

Return Value

void none

Error Report

< CoreID >AJER ID AT OS AR AZ), TERCFEIRGE S . A
Current< CorelD > is invalid OS KA 1%, OS 2 BEASLIEIL .

Mode is not valid. Now OS has not been started, and error messages
Z R, A& NI Mode A~—E . cannot be recorded. If the OS detects an error at this
When multi-core, the input Mode is | time, the OS will enter an endless loop.

inconsistent

Description

P 5 T 23005 G AR 55 2 A BOE IR R BhiRAE R 4t

The user can call this system service to start the operating system in a specific mode.
Call Opportunity

AGAAN R WREZ%, BT E A StartOS.

Called when the system starts. If it is multi-core, each core needs to call StartOS.
Remark

1.See 3.1.1 for more details.

2. 2R, 1E StartOS Wi Ja AT R . WERTCILFD, OS it NJEIEIL .
When multi-core is started, it will be synchronized at the end of StartOS. If it cannot be
synchronized, the OS will enter an endless loop.

4.1.2 ShutdownOS

Syntax
void ShutdownOS (StatusType Error)
Parameters

Error KA R R AR IR
error occurred

Return Value

void none

Error Report
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None

X< CorelD > AL ID E_OS CORE None None

Current < CorelD > is invalid

FEAER I OS Context /1% API. | E_OS CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE _INFO

APL 7EH W AbFE APTs 2 [H] 4 E OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

MR OS-Application To4K E OS ACCESS |OS_IE INVA | Par

Current OS-Application is invalid. LID OSAPPI |=0s_Current
CATION Applicationld

Current OS-Application is not Trusted | E OS ACCESS | OS IE SHUT | None
DOWN BY
UNTRUST A

PP
M P LLES A Z R ARG KK BN RG: — HRGREMER OIEREE IR RIS
ITEGEBAT RIRFIRPIRES, BAF R G2 BATHAIZI R GRS R B R A R G
The user can call this system service to abort the overall system. The operating system also calls
this function internally, if it has reached an undefined internal state or fatal error detected.
Call Opportunity

None

Remark

SRt iR 55 bR AR B T ShutdownHook , IS4 &R R 48 ok I 2 BT ER RSB s AT
ShutdownHook 44 Ji5 - 5% 1 & 4t s

If a ShutdownHook is configured the hook routine ShutdownHook is always called  before
shutting down the operating system;

4.1.3 ActivateTask

Syntax

StatusType ActivateTask (TaskType TaskID)

Parameters

TaskID {155 2471
Task reference
StatusType DI, 1R E_OS_OK;

No error, E OS _OK;

HAth 1% 2% error report.

For more information, see error report.

Error Report

#168 H <Task D> 2 V0GR E_OS_LIMIT OS_IE_TASK | Par= TaskID
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Too many task activations of <TaskID> _ACTIVE TI
MES ERROR
YHMESSFTE K Application ©.Z44% | E. OS_ACCESS | OS_IE OBIJE | Par= TaskID
gk CT KILLED
The application to which the current
task belongs has been killed
(Bxtended
1< CorelD > N4 ID E_OS CORE None None
Current < CorelD > is invalid
#r<TaskID>NJERL ID E OS ID OS_IE_TASK | Par= TaskID
Task <TaskID> is invalid _ID
EAE IR OS Context /1% API. | E. OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7E KT A B APTs 2 [A] 3 E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
M) OS-Application T53% E OS ACCESS |OS IE INVA | Par
Current OS-Application is invalid. LID OSAPPI |=0Os_Current
CATION Applicationld
AT Application X11% TASK %4 | E_OS_ACCESS | OS IE NO A | Par
U7 I ALBR CCESS_RIGH | =Os_Current
The current application does not have T Applicationld
access permission to the task Parl= TaskID

SRR

MR HEAESS TIE S, BB MRS e e, Wil AR 55 /L, VI ERE 5%
IBAT .

Activate the specified task.

If the current task can be preempted and the newly activated task has a higher priority, the task
scheduling will be triggered and the new task will be switched to run.

Call Opportunity

None

Remark

4.1.4 TerminateTask
Syntax

StatusType TerminateTask (void)

Parameters

Return Value

StatusType LRI, AR E
No return to call level;
HAth 15 2% error report.
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For more information, see error report.

Error Report

YRR SSBOEIRECK 0. E_OS_LIMIT OS_IE TASK | Par=

The number of current task activations _ACTIVE TI | tempTaskld

is 0. MES_ERROR

H B K 4 R R 2 E _OS DISABLE | OS IE NOM | None

Auto resume global interrupt state DINT ORE_INFO

H B BE L Task (1958 E OS RESOUR | OS IE NOM | None

Auto release task resource CE ORE_INFO

[ Z R % Task 4 5E ¥ Spinlock EOSWWHE OS_IE NOM | None

Auto release spinlock locked by Task ORE_INFO
_

< CorelD >N ID E_OS_CORE None None

Current < CorelD > is invalid

2 HI Y OS-Application T4 E OS ACCESS |OS IE TASK | Par=TaskID

Current OS-Application is invalid. _ID

TEAERIF) OS Context 1% API. | E_ OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE INFO

HRMESSBOEIRECKR 0. E_OS LIMIT OS_IE TASK | None

The number of current task activations _ACTIVE TI

is 0. MES ERROR
PR R 2% B2 1 S RTEAT IR SS o fRAT SRS, D12 T — MU g m 51817
This service terminates the running task. Trigger task scheduling and switch to the next highest
priority task to run.

Call Opportunity

At the end of user task function.

Remark

1.1% API 2z H BB AT 55 5 TSR B e, kB4R WeiRas .

The API will automatically release the resources and spin locks occupied by the task, and restore
the global interrupt state.

2QALS B TEE RN, W2 F TerminateTask B¢ ChainTask £¢45 M FiE4%5. WH P &Il
WH, OS W#B£ M TerminateTask.

When the task is finished, user must call TerminateTask or ChainTask to terminate the current
task. If the user forgets to call, the OS will call TerminateTask internally.

4.1.5 ChainTask
Syntax

StatusType ChainTask (TaskType TaskID)

Parameters
TaskID S 8 7 B AT 55 24 K

Reference to the sequential succeeding task to be activated.
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Return Value
StatusType

Error Report

A, AR B E
No return to call level;
HAh 4 .22 error report.
For more information, see error report.

F78 H <TaskID>¥ £ Vg L IR E_OS_LIMIT OS_IE TASK | Par= TaskID
Too many task activations of <TaskID> _ACTIVE TI
MES_ERROR
<TaskID>JTJ& ] Application C.Z&#% | E OS_ACCESS | OS_IE OBIJE | Par=TaskID
ok CT KILLED
The application to which <TaskID>
belongs has been killed
M HTAESS O IRECR 0, E_OS_LIMIT OS_IE TASK | Par=
The number of current task activations _ACTIVE TI | tempTaskld
is 0. MES_ERROR
H 3Pk 2 4 Ja IR S E_OS DISABLE | OS IE NOM | None
Auto resume global interrupt state DINT ORE_INFO
H BB Task ) %25 E OS RESOUR | OS_IE NOM | None
Auto release task resource CE ORE_INFO
H sl B8t Task 4 32 Y Spinlock E OS SPINLOC | OS IE NOM | None
Auto release spinlock locked by Task | K ORE_INFO

< CorelD > HJCAL ID E OS CORE None None
Current < CorelD > is invalid
F#+<TaskID>HN TR ID E OS ID OS_IE_TASK | Par=TaskID
Task <TaskID> is invalid _ID
#7<0s_CurrentTaskld >N T4 ID E_OS ACCESS | OS IE TASK | Par=TaskID
Task <Os_CurrentTaskId > is invalid _ID
7EAE R OS Context /1% API. | E_ OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE _INFO
API A CHFEERZ R E OS_SYS SER | OS IE NOM | Par=TaskID
The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT_CROSSCO
RE
YIRS O B 06 E_OS_LIMIT OS_IE TASK | None
The number of current task activations _ACTIVE TI
is 0. MES _ERROR
AT OS-Application LY E OS ACCESS |OS IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0s_ Current
CATION Applicationld
X HTH Application %§1% TASK #%f | E_ OS ACCESS | OS IE NO A | Par
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7 i) AR CCESS_RIGH | =Os_Current
The current application does not have T Applicationld

access to the task Par1= TaskID
Description
BRGNS 2 1 B RTIS AT HAESS,  [FIF 55 <TaskID> K 30 «
This service terminates of the running task, and activate task <TaskID>.

ZAPIS A RAE S IE, Y2 N — MU R m It 5iET.
This service will trigger task scheduling and switch to the next highest priority task to run.

Call Opportunity

None

Remark

1.1% API 2 H BB TBHAT 55 5 TSR B e, kB4R WeiRas .

The API will automatically release the resources and spin locks occupied by the task, and restore
the global interrupt state.

QAL BT, 2 H TerminateTask B¢# ChainTask £¢45 M FifE45. WH P &Il
WH, OS WEB4 A H] TerminateTask.

When the task is finished, user must call TerminateTask or ChainTask to terminate the current
task. If the user forgets to call, the OS will call TerminateTask internally.

3 R EAESS I ID A AT AR S — B, XA TAESS I 2 0 .«

If the ID of the subsequent task is the same as the current task to be terminated, this does not
belong to multiple activations of the task.

4.1.6 Schedule

Syntax

StatusType Schedule(void)

Parameters

Return Value

StatusType A, i&E E_OS_OK;
No error, E OS OK;
HAh W 2% error report.
For more information, see error report.

Error Report

X< CorelD > AL ID E_OS_CORE None None
Current < CorelD > is invalid
TEFBRI OS Context /1% API. | E_OS_CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7EH Wi b2 APTs 2 [8] 3 FH E OS DISABLE | OS IE NOM | None
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API is called between interrupt | DINT ORE _INFO
processing APIs

Description

T2 R BRI i A — IRAT 55 L

This function forces a task scheduling to be triggered.
Call Opportunity

None

Remark

R IS AT RS AT SRS, R EUR R 2 il A R B I D) 22 S L e 2 AT
%

If the currently running task is a non-preemptible task, this function will also trigger the
scheduling and switch to a higher priority task.

4.1.7 GetTaskID

Syntax

StatusType GetTaskID(TaskRefType TaskID)

Parameters

TaskID Output the current running TaskID

Return Value

FRIAA, RFEI E_OS_OK;
No error, E_ OS_OK;
HAh 1% 275 error report.
For more information, see error report.

Error Report

None ] |

A< CorelD >N TERL ID E OS CORE None None

Current < CorelD > is invalid

EAE IR OS Context /1% API. | E_OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7E FR T AL PR APIs 22 [8] 18 F E_OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

4i<TaskID> 4 #5 4t E OS PARAM_ | OS IE NOM | None

<TaskID> is null POINTER ORE_INFO
Description

IR GRS IR [0 1T IEAEIE AT HAE S I IDAE B
GetTaskID returns the information about the TaskID of the task which is currently running.
Call Opportunity

None

Remark
None
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4.1.8 GetTaskState

Syntax
Parameters
TaskID(in) T 55 24 5
Task reference
State(out) <TaskID> FrARiR AT S5 RAS

IR, JRFIE OS OK;

No error, E_ OS_OK;

HAh 4% 275 error report.

For more information, see error report.

Reference to the state of the task <TaskID>

Return Value

StatusType

Error Report

Description

suspended)

2Hij< CorelD >N TERL ID E OS CORE None None
Current < CorelD > is invalid
A5 1) OS Context i FHi% AP, E OS CALLEV |OS IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 17E FR T AL PR APIs 22 [8] 1 F E _OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
Fi<TaskID>AH T2 ID E OS ID OS_IE_TASK | Par=TaskID
Task <TaskID> is invalid _ID
#r<State> N FEE! E OS PARAM_ | OS IE NOM | None
Task<State> is null POINTER ORE_INFO
API ANSCRFESZ A E OS SYS SER | OS IE NOM | Par=TaskID
The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT _CROSSCO
RE

1T ) OS-Application TEXK - E OS ACCESS |OS IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0Os_Current

CATION Applicationld
AT Application X§1% TASK %74 | E_OS_ACCESS |OS IE NO A | Par
7 i) AR CCESS_RIGH | =Os_Current
The current application does not have T Applicationld
access to the task Par1= TaskID

IR 7] <Task1D> ffr b 15 1 AT 5% 15 1k R 08 U A B 20 IR 2 (running, ready, waiting,
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Returns the state of a task (running, ready, waiting, suspended) at the time of calling
GetTaskState.
Call Opportunity

None

Remark
None

4.1.9 EnableAlllnterrupts

Syntax

void EnableAllInterrupts (void)

Parameters

void none

Return Value

Status Type

Error Report

H T APT B FH U £ iR o E_OS DISABLE | None None
The calling sequence of the interrupt | DINT

API is wrong.

i< CorelD >HTCAL ID E OS CORE None None
Current < CorelD > is invalid

IR 5% B B 5 4% rh Disable Al Interrupts {777 1 & 48 h DR AS

This service restores the state saved by DisableAllInterrupts.
Call Opportunity

None

Remark

1. ZWARGRS B DisableAllInterrupts o X1 F ;
This service is a counterpart of DisableAllInterrupts service, which has to be called before,
and its aim is the completion of the critical section of code;

2. A RVFAE DisableAllInterrupts A1 EnableAllInterrupts 2 [B] A /LA R SR 55 R 245
No API service calls are allowed within this critical section;

3. DisableAllInterrupts Il EnableAllInterrupts iX X} API A3 FFiRE R
DisableAllInterrupts/EnableAllInterrupts does not support nesting.

4.1.10DisableAllInterrupts

Syntax

void DisableAllInterrupts(void)

Parameters
void none
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Return Value

StatusType

Description

IR 55 B H R A A TP T, 5k PR R e 1 R Wt AR A DR AT

This service function disable all interrupts, the interrupt status of the system will be saved before
disable.

Error Report

T APT [ P % E_OS DISABLE | None None
The calling sequence of the interrupt | DINT
API is wrong.

i< CorelD >N TERL ID E OS CORE None None
Current < CorelID > is invalid
Call Opportunity
None
Remark

1. ZIARGR S EF EnableAllInterrupts Ft X 15 f 5
This service is intended to start a critical section of the code. This section shall be finished
by calling the EnableAllInterrupts service;

2. A RYAE DisableAllInterrupts 1 EnableAllInterrupts 2 [ 1A LA R SR 55 R 245
No API service calls are allowed within this critical section;

3. DisableAllInterrupts F1 EnableAllInterrupts iX X} API A FHxE I
DisableAllInterrupts/EnableAllInterrupts does not support nesting.

4.1.11 ResumeAllInterrupts

Syntax

void ResumeAllInterrupts(void)

Parameters

void none

Return Value

SttusType

Error Report

R APT R I % o E_OS DISABLE | None None
The calling sequence of the interrupt | DINT
API is wrong.

2Hij< CorelD >N ID E OS CORE None None
Current < CorelD > is invalid

Description

I IR 5% R B0k 8 FH s 25 4% 1 Suspend Al Interupts 177 () 2 48 H IR &S5 B
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This service restores the status of all interrupts saved by the SuspendAllInterrupts service.
Call Opportunity

None

Remark

1. ZIW ARG SuspendAlllnterrupts i % {5 F 5
This service is the counterpart of SuspendAlllnterrupts service, which has to have been
called before;

2. SuspendAlllnterrupts A1 ResumeAlllnterrupts iX % API 32 £k B H
SuspendAllInterrupts/ResumeAllInterrupts can be nested.

4.1.12 SuspendAlllnterrupts

Syntax
void SuspendAlllnterrupts(void)

Parameters
Return Value

Status Type

Error Report

H T APT 9 FH U £ iR o E_OS DISABLE | None None
The calling sequence of the interrupt | DINT

API is wrong.

< CorelD > HJCAL ID E OS CORE None None
Current < CorelD > is invalid

IR 55 BB P BT T W, SR P R e Y TP WIS R A IR A7
This service function disable all interrupts, the interrupt status of the system will be saved before
disable.

Call Opportunity

None

Remark

1. ZIRSA RS ER ResumeAllInterrupts FCXT {5 H ;
This service is the counterpart of ResumeAllInterrupts service, it shall be finished by calling
the ResumeAllInterrupts service;

2. SuspendAlllnterrupts A1 ResumeAllInterrupts iX % API 37 £k E A H
SuspendAllInterrupts/ResumeAllInterrupts can be nested.

4.1.13ResumeOSInterrupts

Syntax

void ResumeOSInterrupts(void)

Parameters
void none
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Return Value

Status Type

Error Report

T APT R P % E_OS DISABLE | None None
The calling sequence of the interrupt | DINT

API is wrong.

i< CorelD >N TE3L ID E OS CORE None None

Current < CorelD > is invalid

IR 55 o B0t R P B 25 5 Fh Suspend OS Interrupts 47 ) 2R 48 IR S B
This service restores the status of interrupts saved by the SuspendOSinterrupts service.
Call Opportunity

None

Remark

1. ARSI EUE AT SuspendOSInterrupts e X5 5

This service is the counterpart of SuspendOSInterrupts service, which has to have been

called before;
2. ResumeOSInterrupts A1 SuspendOSInterrupts iX % API 3 7 &1 H
SuspendOSInterrupts/ResumeOSInterrupts can be nested.

4.1.14 SuspendOSInterrupts

Syntax
void SuspendOSInterrupts(void)
Parameters

void none

Return Value

Status Type

Error Report

W T APT B FH Y £ 5% o E_OS DISABLE | None None
The calling sequence of the interrupt | DINT

API is wrong.

2Hij< CorelD >N ID E OS CORE None None

Current < CorelD > is invalid

IR S5 B EH SR OC T R GE N T 28 — 28 rh W, SCHTAT R G B IR A4 IR A7
This service saves the recognition status of interrupts of category 2 and disables the recognition
of these interrupts.

Call Opportunity
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None

the ResumeOSInterrupts service;

1. BRARSS B E A ResumeOSInterrupts e Xt FH ;

This service is the counterpart of ResumeOSInterrupts service, it shall be finished by calling

2. ResumeOSInterrupts 1 SuspendOSInterrupts X *f API SZRFREIHH
SuspendOSInterrupts/ResumeOSInterrupts can be nested.

4.1.15GetResource
Syntax

StatusType GetResource (ResourceType ResID)

Parameters

ResID #HIR 1D

Return Value

Resources have been occupied.

Reference to resource 1D

For more information, see error report.

StatusType
No error, E OS OK;
HAhAE LS error report.
Error Report
PR A5

E_OS_ACCESS

None

IR, 1RFEIE OS OK;

None

< CorelD > HJCAL ID E OS CORE None None
Current < CorelD > is invalid
EAE VR OS Context /1% API. | E_ OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE _INFO
API 7EH WAL EE APIs 2 (8] 1 E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
#1<ResID>N R ID E OS ID OS_IE_RES I | Par=ResID
<ResID> is invalid D
API A HPEE LR E OS SYS SER | OS IE NOM | Par=ResID
The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT_CROSSCO
RE
AT OS-Application LY E OS ACCESS |OS IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0s_ Current
CATION Applicationld
T Application X1i% RES %4 1/i | E_OS_ACCESS | OS_IE NO A | Par=ResID
[ AR CCESS _RIGH | Parl1=0s_Cur
The current application does not have T rentApplicati
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access to the RES onld
TEAT S5 HR 3 A W 5% 5 E OS ACCESS | OS_IE ISRRE | Par=ResID
Obtain ISR resources in task S ACCBY_ T | Parl=
ASK tempTaskld
£ R BT R SR AT 55 E OS ACCESS | OS_IE TASK | Par=ResID
Obtain task resources in ISR RES _ACCBY | Parl=
templsrld
IR %5 e EOH T 5 F<ResID>.
This service function is used to occupy <ResID>.

Call Opportunity

None.

Remark

LSRR RS R T R .

Generally speaking, critical sections should be short.
2.Refer to 3.1.7 for more details.

4.1.16ReleaseResource
Syntax

StatusType ReleaseResource (ResourceType ResID)

Parameters

ResID ‘ResD |®EHE®K

Reference to resource
StatusType AR, JRFIE OS OK;

No error, E OS_OK;

HAth 1% 2% error report.

For more information, see error report.

Error Report

None ] ]

i< CorelD >N ID E OS CORE None None

Current < CorelD > is invalid

TEFBR I OS Context P /Hi% API. | E_ OS _CALLEV | OS IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

APL 7EH WA 2R APTs 22 [H] 4 F E OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

*i<ResID>NTEAL ID E OS ID OS_IE RES I | Par=ResID
<ResID> is invalid D

APIANSCRFESIZ A E_OS_SYS SER | OS_IE_ NOM | Par=ResID
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B AR 55 R B T B i <Res D>,

Call Opportunity

None

Remark
Refer to 3.1.7.

This service function is used to release <ResID>.

The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT CROSSCO
RE

7] OS-Application TR E OS ACCESS |OS_IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0Os_ Current

CATION Applicationld
AT Application X}1% RES %1 | E.OS_ACCESS | OS IE NO A | Par=ResID
17 KRR CCESS_RIGH | Par1=Os_Cur
The current application does not have T rentApplicati
access to the RES onld
Z R — A R BAE LSS B H 7 | EOS NOFUNC | OS_IE NOM | Par=ResID
R BEIR, B X R AT C A ORE_INFO
BT
Attempt to release a resource which is
not occupied by any task or ISR, or the
resource shall be released before.
BEUERE T 7 % E OS_ACCESS | OS_IE RES L | Par=ResID
The order of resource release is wrong. IFO_ERROR | Parl=

tempTaskld
B UFRE T % E OS ACCESS | OS_IE RES L | Par=ResID
The order of resource release is wrong. IFO_ERROR | Parl=
templsrld

4.1.17 SetEvent
Syntax

StatusType SetEvent (TaskType TaskID, EventMaskType Mask)

Parameters

StatusType

U SetEvent (Taskl, Eventl | Event 2 | Event3)
Mask of the events to be set.
LA, IRF E_OS_OK;
No error, E OS OK;
HAth 15 2% error report.
For more information, see error report.

TaskID BB Z AN FA AT R Y BTSSR
Reference to the task for which one or several events are to be set.
Mask W EMEM, LR R F R R FRE A A 2 FRAHER,
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Error Report

AT

task will enter the ready state.

Call Opportunity
None
Remark

Note | | ]
i< CorelD >N TE5L ID E OS CORE None None
Current < CorelD > is invalid
FEFER I OS Context 1% API. | E_OS _CALLEV | OS IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7EHH BT Ab B APTs 2 7] E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
L FRAR AT 55 <TaskID> N X ID | E_ OS_ID OS_IE_TASK | Par=TaskID
Referenced task <TaskID> is invalid _ID
FFRIRIE S AR AT S E OS ACCESS | OS IE EVEN | Par=TaskID
Referenced task is no extended task T WORK WI
TH BT
R OS-Application L3 . E OS ACCESS |OS IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0Os_Current
CATION Applicationld
AT Application X}1% Task ¥ 1 | E_OS_ACCESS | OS IE NO A | Par=TaskID
[F] A PR CCESS RIGH
The current application does not have T
access to the task

Description
B EAT S5 T . W A b AT 55 T2 ST, I AT S50 2 e LS
W T, RS RS I i, WA 255, DI

Activate the specified task. If the specified extended task is waiting for this event, the extended

If the current task can be preempted and the newly activated task has a higher priority, the task
scheduling will be triggered and the new task will be switched to run.

4.1.18ClearEvent
Syntax

StatusType ClearEvent (EventMaskType Mask)
Parameters
Mask

U ClearEvent (Taskl, Eventl | Event 2 | Event3)
Mask of the events to be cleared.

BRI, T LU S50 0 4 Bkl 2/ T 0 44 Bk L,
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Return Value
StatusType AR, &[E E_OS_OK;
No error, E_ OS_OK;
HAh 4 .22 error report.

For more information, see error report.

Error Report

None ] |

A< CorelD >N TR ID E OS CORE None None
Current < CorelD > is invalid
FEFER IR OS Context P Hi% API. | E_ OS_CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7EH WAL BE APIs 2 [H] 1 E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE _INFO
processing APIs
MHESS TR E OS ACCESS | OS IE EVEN | Par=Os_Curr
Current task is invalid. T ERRTASK | entTaskld
HHMES A Y BAESS E OS ACCESS | OS IE EVEN | Par=Os_Curr
Current task is not extended task T WORK WI | entTaskld
TH BT
Description

P REAT S5 T IR G 55 B B A AT 55 BT R — DL 2 A S
The extended task calls this system service to clear one or more events associated with the task.
Call Opportunity

None

Remark
None

4.1.19GetEvent

Syntax

StatusType GetEvent (TaskType TaskID, EventMaskRefType Event)

Parameters

TaskID(in) i BRI AR Y AT 55 2 R
Task whose event mask is to be returned.

Event(out) T 55 <TaskID>H B AR A HERY

Reference to the memory of the return data.

Return Value
StatusType FRIEA, iRIAE_OS_OK;

No error, E_ OS_OK;

HAhIE M 2% error report.

For more information, see error report.

Error Report
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|
Npe | | | |
i< CorelD >N TE3L ID E OS CORE None None
Current < CorelID > is invalid
FEFER I OS Context 1% API. | E_OS CALLEV | OS IE NOM | None
Call this API in wrong OS Context. EL ORE _INFO
API 7EHH BT Ab B APTs 2 7] E OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
L FRAR AT 45 <TaskID> N ID | E_OS_ID OS_IE_TASK | Par=TaskID
Referenced task <TaskID> is invalid _ID
#7<Event > N7 {55 E OS PARAM_ | OS IE NOM | None
Task<Event > is null POINTER ORE INFO
FFRIRIE S AR A5 E OS ACCESS | OS IE EVEN | Par=TaskID
Referenced task is no extended task T WORK WI
TH BT
AP AR IZIAH . E OS SYS SER | OS IE TASK | Par=TaskID
The API does not support cross-core | VICE NOTSUPP | ID
calls. ORT_CROSSCO
RE
T OS-Application Tk E OS ACCESS |OS_IE INVA | Par
Current OS-Application is invalid. LID OSAPPI | =0Os_Current
CATION Applicationld
AT Application X}1% Task ¥ 1 | E_OS_ACCESS | OS IE NO A | Par=TaskID
[F] A3 R CCESS RIGH
The current application does not have T
access to the task
W AR R AT S5 AT 2R, ) | E_OS_STATE OS_IE TASK | Par=TaskID
iZAl E_ OS_STATE _ID
If the identified task is in the suspended
state, return E OS_STATE
Description
L IR 55 R HCK 32 [0 4T: 55 <TaskID> H BT FAF B HIRAS . AR AT 55 IEE S5 15 1R
fF: AR5 <TaskID> ) FH AR A 18 #EAS 1) % 20 E 1) B <Event>24
This service function will return the current status of all events of task <TaskID>, not just the
events that the task is waiting for; the event status of task <TaskID> will be copied to <Event>
in the form of a mask.

Call Opportunity

None
Remark
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4.1.20WaitEvent

Syntax

StatusType WaitEvent (EventMaskType Mask)

Parameters

Mask SRS, T RS FA B A4 AR AN A A R A L,
an WaltEvent (Eventl | Event 2 | Event3)

Mask of the events waited for.

StatusType DA, & E_OS_OK;
No error, E OS OK;
HAh 4 .22 error report.

For more information, see error report.

Error Report

H sk 2 4 H IeIRES E_OS DISABLE | OSServiceld | None
Auto resume global interrupt state DINT WaitEvent
H BRI Task ) %25 E OS RESOUR | OSServiceld | None
Auto release task resource CE WaitEvent
H B R Task 84 7€ 1 Spinlock E OS SPINLOC | OSServiceld | None
Auto release spinlock locked by Task WaitEvent
_
#< CorelD > N4 ID E OS CORE None None

< CorelD > is invalid
EAE IR OS Context /1% API. | E_OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO
YHMES AR RAESS E OS ACCESS | OS IE EVEN | Par=TaskID
Current task is not extended task T WORK WI

TH BT
2RI Task JL2Lo E_OS ACCESS | OS_IE EVEN |Par =Current
Current task is invalid. T ERRTASK | Taskld

A I e AR 55 B8 B FR AT 55 1 IS AT RS R RIS AR, ARSI, DI TF —
MRS P = AT 553847

The extended task that calls this service function will move from the running state to the waiting
state. Trigger task scheduling and switch to the next highest priority task to run.

Hi BEHFN AT, 2OF-ANHACARE, Bty RS 4k 4:
PAT, AHATIRE

If at least one event to be waited for has been set, then this extended task will continue to execute
without state transition.

Call Opportunity
None
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LiZ APL = HER AR S5 S T B B e, KR 2R Wik,

The API will automatically release the resources and spin locks occupied by the task, and restore

the global interrupt state.

4.1.21 GetAlarmBase
Syntax
Parameters
AlarmID(in) & A4 FR
Reference to alarm.
Info(out) T A2 5 R <AlarmID>HH S BRI THECES & 1 1) A0 =

StatusType

Error Report

Reference to structure with constants of the alarm base.

IR, 1R E OS OK;
No error, E OS_OK;
HAth 4% 275 error report.
For more information, see error report.

None ] |

i< CorelD > NI ID E OS CORE None None

Current < CorelD > is invalid

FEARRIY) OS Context 1% API. | E OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7EH W AbEE APTs 22 [H] 4 E_OS DISABLE | OS IE NOM | None

APl is called between interrupt | DINT ORE_INFO

processing APIs

Fr<AlarmID>NTE34 ID E OS ID OS_IE_ALAR | Par=AlarmID

<AlarmID> is invalid M ID

i< Info> A2 fe E OS PARAM_ | OS IE NOM | None

Alarm< Info> is null POINTER ORE_INFO

1T ) OS-Application 5K - E OS ACCESS |OS IE INVA | Par=Os_Curr

Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld

AT Application X§i% Alarm %% | E_OS_ACCESS | OS IE NO A | Par=AlarmID

i 1Al A PR CCESS_RIGH | Par1=0Os_Cur

The current application does not have T rentApplicati

access to the alarm onld

Description

U IR 55 bR 0 S 4 <AlarmID> A K 1 T Bcas IS AR g 1, VR v th S804 &

Page75 T



R 2415
JINGWEI HIRAIN

<Info>¥ #5357 N N AlarmBaseType..

The system service GetAlarmBase reads the alarm base characteristics. The return value <Info>
is a structure in which the information of data type AlarmBaseType is stored.

Call Opportunity

None

Remark

None

4.1.22 GetAlarm

Syntax

Parameters

AlarmID(in) &R
Reference to an alarm.

Tick(out) HHTE Z) B E <AlarmID> R RO A, T B AT Tick (&
Tick value from the current moment to the next occurrence of the alarm
<AlarmID>

StatusType A, &\ E_OS_OK;

No error, E OS OK;
HA . 2% error report.
For more information, see error report.

Error Report

LHTIREZRTE R Application B4 | E_ OS_ACCESS | OS_IE OBIJE | Par=AlarmID
Aok CT _KILLED
The application to which the current
alarm belongs has been killed

R Z<AlarmID> KIS T E_OS NOFUNC | OS IE NOM | Par=AlarmID
Alarm <AlarmID> is not running ORE _INFO
(Extended
< CorelD >HJCAL ID E OS CORE None None
Current < CorelD > is invalid
7E4E R OS Context W% API. | E_OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7E R BT b2 APIs 2 )1 E_OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

Fr<AlarmID>NTERY ID E OS ID OS IE ALAR | Par=AlarmID
<AlarmID> is invalid M ID

i< Tick > N7 454t E OS PARAM_ | OS IE NOM | None
Alarm< Tick > is null POINTER ORE_INFO

API ASCREEERZ I - E_OS_SYS SER | OS_IE_ NOM | Par=AlarmID
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The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT CROSSCO

RE
HTH) OS-Application T4 E OS ACCESS |OS_IE INVA |Par=Os Curr
Current OS-Application is invalid. LID _OSAPPI | entApplicatio

CATION nld

HT ) Application %Fi% Alarm %% | E_OS_ACCESS | OS IE NO A | Par=AlarmID
U7 A AL PR CCESS _RIGH | Par1=0s_Cur
The current application does not have T rentApplicati
access to the alarm onld

IR 55 B 430 L AR < Alarm D> 24 BT I 21 BE 125 R AR N 2 I T TRJ RS, DATH B 28 Tick (B
e iy i

The system service GetAlarm returns the relative value in ticks before the alarm <AlarmID>
expires.

Call Opportunity

Remark

None

4.1.23SetRelAlarm

Syntax

Parameters

AlarmID(in) &R
Reference to the alarm element.

Increment(in) T 2% Tick AHXHME
Relative value in ticks.

Cycle(in) JA PR B B R ME O T Hka®s, RME R N E)
Cycle value in case of cyclic alarm. In case of single alarms, cycle shall
be zero.

StatusType A, i&EE_OS_OK;

No error, E OS OK;
HAh s I 22 error report.
For more information, see error report.

Error Report

YT SR Application ©.44% | E OS_ ACCESS | OS_IE OBJE | Par=AlarmID
Aah CT _KILLED
The application to which the current
alarm belongs has been killed

iR <AlarmID> UL 48 0 15 1) E OS_STATE OS_IE_ALAR | Par=AlarmID
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Description
IR 25 B B BOE R <Alarm D>, Ytick 2 fE <Increment>EiA J5, 5z Z B
B ER AT o
The system service occupies the alarm <AlarmID> element. After <increment> ticks have
elapsed, the task assigned to the alarm <AlarmID> is activated or the assigned event (only for
extended tasks) is set or the alarm-callback routine is called.
Call Opportunity

None
Remark

Alarm <AlarmID> is already in use M _ALREADY

_ALIVE

(Extended

A< CorelD >N TR ID E OS CORE None None
Current < CorelD > is invalid
EAE IR OS Context /1% API. | E OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE _INFO
API 7EH Wi AbFE APTs 2 [H] 1 F E_OS DISABLE | OS_ IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
Fr<AlarmID>N TR ID E OS ID OS IE_ALAR | Par=AlarmID
<AlarmID> is invalid M ID
2 B 1% B ) <increment> [ {E#E HH | E OS_VALUE OS IE ALAR | Par=AlarmID
V@ (% T X8 2 KT M _INCREAM | Parl=increm
maxallowedvalue ) ENT ent
Value of <increment> outside of the Par2=cycle
admissible limits (equal to zero or
greater than maxallowedvalue)
P E <cycle>[{EAN 0 JFH# | E OS VALUE | OS IE ALAR | Par=AlarmID
H A 2036 B T mincyele B & K M _CYCLE Parl=increm
T maxallowedvalue) ent
Value of <cycle> unequal to 0 and Par2=cycle
outside of the admissible counter limits
(less than mincycle or greater than
maxallowedvalue)
24 HT A OS-Application LAY E OS ACCESS |OS IE INVA |Par=Os Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio

CATION nld
AT Application X1i% Alarm %74 | E_ OS_ACCESS | OS IE NO A | Par=Os_Curr
U ] A PR CCESS_RIGH | entApplicatio
The current application does not have T nld
access to the alarm Parl=AlarmlI

D

1. #<Increment> N WG 70 THEAS T — > Tick R K4
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If <Increment> is zero, the alarm will occur when the next tick of the counter arrives;
2. #<Cycle>ANE, FoRIEN AR
If <Cycle> is not zero, it means the alarm is periodic;
3. WMAFRELLCEBIGEHIENBESE, FEE LRI IZRE.

To change values of alarms already in use the alarm shall be cancelled first.

4.1.24SetAbsAlarm

Syntax
Parameters
AlarmID(in) RE LR
Reference to the alarm element.
Start(in) THE S Tick 48%HE
Absolute value in ticks.
Cycle(in) J BT ARCE R ME o TR R, A N B e %)

Cycle value in case of cyclic alarm. In case of single alarms, cycle shall
be zero.

IR, 1R E OS OK;

No error, E OS _OK;

HAth 4% 275 error report.

For more information, see error report.

StatusType

Error Report

MHTRET BN Application ©L44% | E_ OS_ACCESS | OS_IE OBIJE | Par=AlarmID
A4 CT KILLED
The application to which the current
alarm belongs has been killed
Fi R < AlarmID> £ 2 3805 18 ) E_OS_STATE OS_IE_ALAR | Par=AlarmID
Alarm <AlarmID> is already in use M_ALREADY

_ALIVE

i< CorelD >N ID E OS CORE None None

Current < CorelID > is invalid

TEFBR I OS Context P /Hi% API. | E_ OS _CALLEV | OS IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

APL 7EH WA 2R APTs 22 [H] 4 F E OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

Fr<AlarmID>N AL ID E OS ID OS_IE_ALAR | Par=AlarmID
<AlarmID> is invalid M ID

F7 BT W B i <start> (I {E i 5 2478 | E_OS_VALUE | OS_IE_ALAR | Par=AlarmID
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(KT maxallowedvalue) M_START Parl=start
Value of <start> outside of the Par2=cycle
admissible  limits  (greater than

maxallowedvalue)

B <cycle>fIfE AN 0 JHi# | E OS VALUE | OS_IE ALAR | Par=AlarmID
A RGEE T mincycle 8035 & K M_CYCLE Parl=start

T maxallowedvalue) Par2=cycle

Value of <cycle> unequal to 0 and
outside of the admissible counter limits
(less than mincycle or greater than

maxallowedvalue)

LT OS-Application TR E_OS ACCESS | OS_IE INVA | Par=Os_Curr

Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld

MR Application X}i% Alarm %45 | E OS_ACCESS | OS_IE NO A | Par=Os_Curr

U7 I AL BR CCESS_RIGH | entApplicatio

The current application does not have T nld

access to the alarm Parl=Alarml

D

AR 55 R B B0 AR <AlarmID>, A %4k E PRS2 v I s 24 1HEE A B <Start>Fir
PRItk I, 5 2R E AR SRR AR B SR AT

The system service occupies the alarm <AlarmID> element. When <start> ticks are reached, the
task assigned to the alarm <AlarmID> is activated or the assigned event(only for extended tasks)
is set or the alarm-callback routine is called.

Call Opportunity

None

Remark

1. A THEESAE LIRSS e B 2 BTS2 tick HUZEX{E<Start>, A iR E AR
Hodsn 2 i AR R 0] 22 5F 4R 2R 0 2 <Start> A4 2 K A2
If the absolute value <start> already was reached before the system call, the alarm shall only
expire when the absolute value <start> is reached again, i.e. after the next overrun of the
counter;

2. #H<Cycle> A%, RonihE A VER;
If <Cycle> is not zero, it means the alarm is periodic;

3. WARTELZCAFIERENBRIESE, FEE LI IZIE.

To change values of alarms already in use the alarm shall be cancelled first.

4.1.25CancelAlarm
Syntax

StatusType CancelAlarm(AlarmType AlarmID)

Parameters
AlarmID(in) LT
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Return Value
StatusType

Error Report

Reference to an alarm.

DA, 1&EE OS_OK;
No error, E_ OS_OK;
HAh s I 2% error report.
For more information, see error report.

YT SR Application &4 4% | E OS_ACCESS | OS_IE OBJE | Par=AlarmID
A4k CT _KILLED

The application to which the current

alarm belongs has been killed

R <AlarmID>VE A B80S E_OS_STATE OS_IE NOM | Par=AlarmID
Alarm <AlarmID> is not activated ORE_INFO

i< CorelD >N %% ID E OS CORE None None

Current < CorelD > is invalid

FEARRIY) OS Context 1% API. | E OS_ CALLEV | OS IE NOM | None

Call this API in wrong OS Context. EL ORE INFO

API TEH T AL BE APTs 2 [8] 1 F E OS DISABLE | OS IE NOM | None

APl is called between interrupt | DINT ORE_INFO

processing APIs

Fr<AlarmID>NTE34 ID E OS ID OS_IE_ALAR | Par=AlarmID

<AlarmID> is invalid M ID

F5 it % B ) <increment> [\ {58 1 | E OS_VALUE | OS_IE_ALAR | Par=AlarmID

RE (fH % T Fo£ KT M_INCREAM | Parl=start

maxallowedvalue) ENT Par2=cycle

Value of <increment> outside of the

admissible limits (equal to zero or

greater than maxallowedvalue)

B <cycle>HIME AN 0 - HiE | E OS VALUE | OS_IE ALAR | Par=AlarmID

H A BEEE N T mincycle BUE /&K M CYCLE Parl=start

T maxallowedvalue) Par2=cycle

Value of <cycle> unequal to 0 and

outside of the admissible counter limits

(less than mincycle or greater than

maxallowedvalue)

AT ) OS-Application LY - E OS ACCESS |OS IE INVA | Par=Os_Curr

Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld

AT Application %fi% Alarm %% | E_OS_ACCESS | OS IE NO A | Par=Os_Curr

i 1A A PR CCESS_RIGH | entApplicatio

The current application does not have T nld
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R

access to the alarm

Description
<AlarmID> 75 VA i R A5 U

Call Opportunity

The system service cancels the alarm <AlarmID>.

Parl=Alarml

D

None

Remark
None

4.1.26 IncrementCounter

Syntax

StatusType IncrementCounter(CounterType CounterID)

Parameters
CounterID(in)

Error Report

H 7€ SO Egs 44
The Counter to be incremented.

Return Value

StatusType

IR, IRl E OS OK;

No error, E_ OS_OK;

HABAE LS error report.

For more information, see error report.

None ] |

A< CorelD >N TERL ID E OS CORE None None
Current < CorelD > is invalid
ZRAEAEIR) OS Context 8 Hi% API. | E OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7E FR T AL PR APIs 22 [8] 18 F E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
#<CounterID>N T3 1D E OS ID OS_IE COUN | Par=Counterl
<CounterID> is invalid TER _ID D
APL ASCREESZ R - E OS SYS SER | OS IE NOM | Par=Counterl
The API does not support cross-core | VICE NOTSUPP | ORE INFO D
calls. ORT_CROSSCO

RE
24 HT ) OS-Application LAY E OS ACCESS |OS IE INVA |Par=Os Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio

CATION nld

I H Application X 1% Counter % | E OS ACCESS | OS IE NO A | Par=Os_Curr
7 ] AL PR CCESS_RIGH | entApplicatio
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R

The current application does not have
access to the counter

Description

Call Opportunity

%R 55 B 22 <Counter | D> AR iR 0 8 X E0s mn—.

This service increments a software counter.

nld

Par1=Counte
rID

None

Remark

PR A P E 5E X Counter B 3. % 2% Counter TCAL o

This function is only valid for user-defined Counter. It has no effect on the system Counter.

4.1.27 GetCounterValue
Syntax
Parameters
CounterID(in) R E Z S
The Counter which tick value should be read.
Value(out) A7t 1 2 28 <CounterID> 1 14U H

Error Report

R IIURA, JRFIE OS OK;
No error, E OS_OK;
HAth 1% 2% error report.
For more information, see error report.

Contains the current tick value of the counter.

Return Value

StatusType

None ] |

< CorelD > AL ID E OS CORE None None
Current < CorelD > is invalid

FEAERIK) OS Context i Fi% API. E OS CALLEV |OS IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7E R BT AbEE APTs 2 (7] 18 F E_OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

F1<Value> N7 FREF E OS PARAM_ | OS IE NOM | None

Task< Value > is null POINTER ORE_INFO
#<CounterID>AJG3X ID E OS ID OS_IE_COUN | Par=Counterl
<CounterID> is invalid TER ID D

API A SCHEEEIZ I - E OS SYS SER | OS IE NOM | Par=Counterl
The API does not support cross-core | VICE NOTSUPP | ORE INFO D
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calls. ORT CROSSCO

RE
AT OS-Application T£AK o E_OS ACCESS | OS_IE INVA | Par=Os_Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio

CATION nld

i [ AL PR

access to the counter

Call Opportunity

None
Remark

A1) Application X} 1% Counter %% | E_ OS_ACCESS | OS IE NO_A | Par=Os_Curr
The current application does not have T nld
rID

IR S5-I [ 4E 52 <Counter | D> 4§ i1 541

This service reads the current count value of a counter.

CCESS _RIGH | entApplicatio

Par1=Counte

None

4.1.28 GetElapsedValue

StatusType GetElapsedValue(CounterType CounterID, TickRefType Value, TickRefType

Error Report

ElapsedValue)
CounterID(in) TR AR
The Counter to be read.
Value(in/out) NS, 1HEES<CounterID> b IR A 1HHUE
In: the previously read tick value of the counter.
ey, T AT EER<CounterID> 4 5 1 11 2{E
Out: the current tick value of the counter.
ElapsedValue(out) T 1741828 <CounterID> MYk 31| 24 Fif 70 145 1) st 1) 22

None I R

i< CorelD >HJCAL ID E OS CORE None None
Current < CorelD > is invalid

The difference to the previous read value.

Return Value

StatusType

FIhAA, RBFEE OS OK;

No error, E_ OS_OK;

HAhIE M 2% error report.

For more information, see error report.

TE4E 12 OS Context

Ifi% API. | E OS CALLEV |OS IE NOM | None
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Call Opportunity

Call this API in wrong OS Context. EL ORE _INFO
API 7EH BT Ab 22 APLs 2 [H]1# E_OS DISABLE | OS IE NOM | None
APl is called between interrupt | DINT ORE_INFO
processing APIs
#7< Value >8{< ElapsedValue >’47% | E_ OS PARAM_ | OS IE NOM | None
fatt POINTER ORE_INFO
< Value > or < ElapsedValue > is null
#<CounterID>ATC A ID E OS ID OS IE COUN | Par=Counterl
<CounterID> is invalid TER ID D
AP ASCREERZ A - E OS SYS SER | OS IE NOM | Par=Counterl
The API does not support cross-core | VICE NOTSUPP | ORE INFO D
calls. ORT _CROSSCO
RE
MR OS-Application TEAK E OS ACCESS | OS_IE INVA |Par=0Os Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld
4 HI ) Application %1% Counter 7% | E OS_ACCESS | OS IE NO A | Par=0Os Curr
U7 A AL PR CCESS_RIGH | entApplicatio
The current application does not have T nld
access to the counter Par1=Counte
rID
AR 45 3R 5] 45 52 <Counter ID> P R HHEUE 2 2
This service gets the number of ticks between the current tick value and a previously read tick
value.

None

Remark
1. 4R B <Value> % 4> I 8] i 3 8 1 — K B 2 Ik U1 2% f R Ta], D3 [a] 45 2R
<ElapsedValue> &5 1% 1),  [KAA IR S5 Jo 2k i 211X A% 136 H
If the time since <Value> has elapsed more than once or more than the counter maximum
time, the return result <ElapsedValue> is erroneous because this service cannot detect such
an overflow.

4.1.29 StartScheduleTableRel

Syntax
Parameters
ScheduleTableID(in) | 5 £ 2 FK
Schedule table to be started.
Offset(in) W R 3 B[] R 2 1B 0 ) R A A

Number of ticks on the counter before the schedule table processing is
started.

Return Value
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StatusType

Error Report

I, IRl E OS OK;
No error, E_ OS_OK;
HAh 4 .22 error report.
For more information, see error report.

MHTRE R TR Application ©.4: | E_ OS_ACCESS | OS_IE OBJE | Par=Schedule
W 2 4 CT KILLED | TableID
The application to which the current
schedule table belongs has been killed
HIAERCEB) E_OS_STATE OS_IE_SCHT | Par=Schedule
Schedule table was already started BL _ALREAD | TableID

Y ALIVE

A< CorelD >N TERL ID E OS CORE None None
Current < CorelD > is invalid
FEAE IR OS Context Vi /Hi% API. | E_ OS CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE INFO
API 7EH WAL BE APIs 2 [H] 1 E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE _INFO
processing APIs
#7< ScheduleTableID >AJE 44 ID E OS ID OS IE SCHT | Par=Schedule
< ScheduleTableID > is invalid BL ID TableID
API ASCHFSIZ A E OS SYS SER | OS_IE NOM | Par=Schedule
The API does not support cross-core | VICE NOTSUPP | ORE INFO TableID
calls. ORT_CROSSCO
RE
I AT L ) <offset>f{E A8 1 #%E | E.OS_VALUE | OS_IE SCHT | Par=Offset
(1E & 7 F 85 2 K T BL OFFSET
maxallowedvalue)
Value of <offset> outside of the
admissible limits (equal to zero or
greater than maxallowedvalue)
X HIHY OS-Application T4 . E OS ACCESS |OS IE INVA |Par=Os Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld

2 HT ) Application %] 1% Schedule | E OS ACCESS | OS IE NO A | Par=Schedule
Table A i A ALBR CCESS_RIGH | TableID
The current application does not have T Par1=0s_Cur
access to the schedule table rentApplicati

onld

Description
DU R 25 DURH X B 7] J3 1 %2 <ScheduleTablelD>.
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This service starts the processing of a schedule table at "Offset" relative to the "Now" value on
the underlying counter.

Call Opportunity
Remark
None
4.1.30StartScheduleTableAbs
Syntax
Parameters
ScheduleTableID(in) | ¥ &K L FK
Schedule table to be started.
Start(in) P RE RS B B 4% I [

Error Report

IR, 1R\ E OS OK;
No error, E OS OK;

H A 2% error report.
For more information, see error report.

Absolute counter tick value at which the schedule table is started.

Return Value

StatusType

MHTAE R TR Application £.4 | E_ OS_ACCESS | OS_IE OBIJE | Par=Schedule
Wk CT KILLED | TableID
The application to which the current
schedule table belongs has been killed
HHAERCE) E OS STATE OS_IE SCHT | Par=Schedule
Schedule table was already started BL ALREAD | TableID

Y ALIVE

calls.

ORT CROSSCO
RE

i< CorelD > NI ID E OS CORE None None

Current < CorelD > is invalid

FEARRIY) OS Context 1% API. | E OS_CALLEV | OS_IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7E R BT AbEE APTs 2 (7] 18 F E_OS DISABLE | OS IE NOM | None

API is called between interrupt | DINT ORE_INFO

processing APIs

#7< ScheduleTableID >3 ID E OS ID OS_IE_SCHT | Par=Schedule
< ScheduleTablelD > is invalid BL ID TableID

API ACHREEZ A - E OS SYS SER | OS IE NOM | Par=Schedule
The API does not support cross-core | VICE NOTSUPP | ORE INFO TableID
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#7 Fr i B 1 <start>H{E B A R | E.OS VALUE | OS_IE SCHT | Par=Start

(52 KT maxallowedvalue) BL START

Value of <start> outside of the

admissible  limits  (greater than

maxallowedvalue)

AT OS-Application T£AK o E_OS ACCESS | OS_IE INVA | Par=Os_Curr

Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld

2| ) Application *f 1% Schedule | E OS ACCESS | OS IE NO_A | Par=Os_Curr

Table %A U A AR CCESS RIGH | entApplicatio

The current application does not have T nld

access to the schedule table Par1=Schedu

leTableID

Description

IR 55 DL 48T 1) 8] 3 2 B2 2 <Schedule Tablel D>

This service starts the processing of a schedule table at an absolute value "Start" on the
underlying counter.

Call Opportunity

None

Remark
None

4.1.31StopScheduleTable

Syntax

StatusType StopScheduleTable(ScheduleTableType ScheduleTableID)
Parameters

ScheduleTableID(in) | 5 £ 4 FK

Schedule table to be stopped.

Return Value
StatusType AR, iRIAIE_OS_OK;

No error, E_ OS_OK;

HAbIE 2% error report.

For more information, see error report.

Error Report

MHTRE R FTEK Application £ | E_OS_ACCESS | OS_IE OBIJE | Par=Schedule
B 245 CT KILLED | TableID

The application to which the current
schedule table belongs has been killed

Hj< CorelD >N AL ID E _OS_CORE None None
Current < CorelD > is invalid
TEAH Y OS Context 1% API. | E_ OS CALLEV | OS_IE NOM | None
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Call this API in wrong OS Context. EL ORE _INFO
API 7EH BT Ab 22 APLs 2 [H]1# E_OS DISABLE | OS IE NOM | None
APl is called between interrupt | DINT ORE_INFO
processing APIs
#7< ScheduleTableID >ATERX ID E OS ID OS_IE_SCHT | Par=Schedule
< ScheduleTableID > is invalid BL ID TableID
HIMERCOEE L E OS NOFUNC | OS_IE NOM | Par=Schedule
Schedule table was already stopped ORE_INFO TableID
API ACHREZIAH - E OS SYS SER | OS IE NOM | Par=Schedule
The API does not support cross-core | VICE NOTSUPP | ORE INFO TablelD
calls. ORT_CROSSCO
RE
MR OS-Application TEAK E OS ACCESS | OS_IE INVA |Par=0Os Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld
24 [ [ Application XJi% Schedule | E OS ACCESS | OS IE NO A |Par=Os Curr
Table A Vi in ALFR CCESS_RIGH | entApplicatio
The current application does not have T nld
access to the schedule table Par1=Schedu
leTableID
IR %5157 145 € <ScheduleTableI D> Ab 2
This service stops the processing of a schedule table immediately at any point while the schedule
table is running.

Call Opportunity

None
Remark

38 € FIZR A Next [1] Table B, Next [ Table o451k
When the specified table has a Next Table, the Next Table will also be stopped.

4.1.32NextScheduleTable

Syntax
StatusType NextScheduleTable(ScheduleTableType ScheduleTable From, ScheduleTableType
ScheduleTable To)

Parameters

ScheduleTableID Y Ak )R R R 44 R

From(in) Currently processed schedule table
ScheduleTableID LY B IR R AR

To(in)
Return Value
StatusType

Schedule table that provides its series of expiry points

DA, 2B E OS_OK;

No error, E_ OS OK;

HAh s I 22 error report.

For more information, see error report.

Page89 T



E £2 7518
JINGWEI HIRAIN

Error Report
Situation Return Value Report ErrInfo | Report ErrPar
Standard
METAERATER Application 248 | E OS_ ACCESS | OS IE OBJE | Par=Schedule
W2 ok CT KILLED | TableID
The application to which the current
schedule table belongs has been killed
Extended
i< CorelD >N LR ID E_OS CORE None None
Current < CorelD > is invalid
FEFSRY OS Context iHi% API. | E_ OS_CALLEV | OS_IE NOM | None
Call this API in wrong OS Context. EL ORE_INFO
API 7E R BT Ab 22 APIs 2 [A]1A H E_OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
4+ Wi & 38 <ScheduleTable From> & | E_OS_ID OS_IE SCHT | Par=Schedule
<ScheduleTable To>AJC#L ID BL ID TableID Fro
ScheduleTableID From or m
ScheduleTableID To is invalid Par1=Schedu
leTableID To
4+ Wi & 3% <ScheduleTable From> 5 | E_OS_ID OS_IE SCHT | Par=Schedule
<ScheduleTable To>#] refCounter 4 BL ID TableID Fro
FHEE m
[ScheduleTableID From]. refCounter Par1=Schedu
is not equal to [ScheduleTableID To]. leTableID To
refCounter
7 i £ 32 <ScheduleTable To>\ 4 | E_OS_STATE OS IE NOM | Par=Schedule
A Next IRZS ORE_INFO TableID_To
ScheduleTableID To is started or next
%5 1 F % <ScheduleTable From>if | E OS NOFUNC | OS IE NOM | Par=Schedule
RIFE ORE_INFO TableID Fro
ScheduleTableID From not started m
AP AR Z A H E OS SYS SER | OS_IE NOM | Par=Schedule
The API does not support cross-core | VICE NOTSUPP | ORE INFO TableID Fro
calls. ORT_CROSSCO m
RE Par1=Schedu
leTableID To
MR K] OS-Application TE3L . E OS ACCESS |OS IE INVA | Par=Os_Curr
Current OS-Application is invalid. LID OSAPPI | entApplicatio
CATION nld
M HT # Application XJ 1% Schedule | E OS ACCESS | OS IE NO A | Par=Os Curr
Table V& U7 [AI AR CCESS_RIGH | entApplicatio
The current application does not have T nld

access to the schedule table

Par1=Schedu
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leTableID Fr
om

Par2=Schedu
leTableID To

Description

PEAR S5 — AR BER VIO o7 — DR ER .

This service switches the processing from one schedule table to another schedule table.
Call Opportunity

None

Remark

125 AT R E BT e, AeUE ™ —MEEE.

You must wait for the current schedule to run completely before switching to the next schedule.
2.4F Next IBATZHT, FHCH T Z e BOEHr Next &, LU Ja P T B — Ik v ik

Before Next table runs, call this function again to update the Next table, the last call will be valid.

4.1.33 GetScheduleTableStatus

StatusType GetScheduleTableStatus(ScheduleTableType ScheduleTablelD,
ScheduleTableStatusRefType ScheduleTableStatus)

Parameters

ScheduleTableID(in) | 15 SRR A [ R 44 FR

Schedule table for which status is requested
ScheduleStatus(out) | F T 174 I}l £ 3 <ScheduleTableID> R 7
Reference to ScheduleTableStatusType

Return Value
StatusType IR, JRFIE OS OK;

No error, E OS_OK;

HAth 1% 2% error report.

For more information, see error report.

Error Report

YRTIHEE R TR Application ©.4 | E_OS_ACCESS | OS_IE OBJE | Par=Schedule
e 5 4 CT KILLED | TableID

The application to which the current
schedule table belongs has been killed

2 Hi< CorelD >N A ID E OS_CORE None None
Current < CorelD > is invalid
TEFBR I OS Context P /Hi% API. | E_ OS _CALLEV | OS IE NOM | None

Call this API in wrong OS Context. EL ORE_INFO

API 7EHH BT Ab PR APTs 2 ] F E OS DISABLE | OS IE NOM | None
API is called between interrupt | DINT ORE_INFO
processing APIs
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Remark
None

#7< ScheduleTableID >~ T4 ID E OS ID OS_IE SCHT | Par=Schedule
< ScheduleTablelD > is invalid BL ID TableID
#<ScheduleStatus>H 7%= E OS PARAM_ | OS IE NOM | None
Schedule table< ScheduleStatus > is | POINTER ORE _INFO
null
API AR A A% 3 A E OS SYS SER | OS IE NOM | Par=Schedule
APl is called from different core VICE NOTSUPP | ORE INFO TableID

ORT CROSSCO

RE
API ASCHFESRZ U E OS ACCESS | OS_IE INVA | Par=Os_Curr
The API does not support cross-core LID OSAPPI | entApplicatio
calls. CATION nld
4 {7 ) Application %fi% Schedule | E OS ACCESS | OS IE NO A | Par=Os Curr
Table A Vi in AR CCESS_RIGH | entApplicatio
The current application does not have T nld
access to the schedule table Par1=Schedu

leTableID

IR 5%3R [F1 45 7€ <Schedule Tablel D> 24 Hif (IR A
This service switches the processing from one schedule table to another schedule table.

Call Opportunity

None

4.1.34 GetISRID
Syntax

ISRType GetISRID(void)

Parameters

void none

Return Value
StatusType

Error Report

R, R BHEAERATH ISR ) ID;
No error, ID of the ISR currently executing;
HAbIE 27 error report.
For more information, see error report.

MHj< CorelD >N L ID OS_INVALID IS | None None
Current < CorelD > is invalid R

TE45 %A OS Context i 1% API. | OS_INVALID IS | OS_IE NOM | None
Call this API in wrong OS Context. R ORE_INFO
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API 7EH T A2 APTs 2 [8] 1 FH OS_INVALID IS | OS IE NOM | None
APl is called between interrupt | R ORE_INFO
processing APIs

Description

IR 2% 35 B 24 1 IEAE AT ISR ID .

This service returns the identifier of the currently executing ISR.
Call Opportunity

None

Remark

R B REIR B B AT AT B 38R I ID, AR —2K .

This function can only return the ID of the C2 interrupt currently running, and does not support
the C1 interrupt.

4.1.35GetCorelD

Syntax
CoreldType GetCorelD( void )
Parameters

void none

Return Value

CoreldType The return value is the unique ID of the core.

Error Report

None ] ]

< CorelD > AL ID OS INVALID C | None None
Current < CorelD > is invalid OREID

API fEH Wi AL FE APTs 2 [a]1JH F OS_INVALID IS | OS IE NOM | None
API is called between interrupt | R ORE_INFO
processing APIs

FREL 24 H ) Coreld.

Get the current Coreld.
Call Opportunity
Remark

None

4.1.36 GetTaskStackUsage
Syntax

StatusType GetTaskStackUsage(TaskType Taskld, CONSTP2VAR(Os_uint16, AUTOMATIC,
OS_APPL DATA) Value)

Parameters
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Taskld (in) Identifier of a task
Value (out) return the stack usage in byte
StatusType FHRIA, RIFEIE OS OK;
No error, E OS OK.

HAth 15275 error report.
For more information, see error report.

Error Report

Noe | | | |
Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS_CORE_START
TEEER ) OS Context 1% API. | E_ OS_ CALLEV |OS IE NOM | OS IE NO_
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
Fi<Value> AT FR4t E OS PARAM_ | OS IE NOM | OS IE NO_
Task< Value > is null POINTER ORE_INFO ERRPAR
API 7EH WAL BE APIs 2 [H] 1 OS_INVALID IS | OS IE NOM | OS_IE NO_
API is called between interrupt | R ORE _INFO ERRPAR
processing APIs
#7< Taskld >N IR ID E OS ID OS_IE_TASK | Par=TaskId
Task < Taskld > is invalid _ID
API ASCHRFESZ U - E OS SYS SER | OS IE NOM | Par=TaskId
The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT_CROSSCO

RE

Description

Call Opportunity

None

Remark

None

4.1.37 GetISRStackUsage

StatusType GetISRStackUsage(ISRType ISRId, CONSTP2VAR(Os uintl6, AUTOMATIC,
OS_APPL DATA) Value)

Parameters
ISRId (in) Identifier of an ISR
Value (out) return the stack usage in byte

Return Value
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StatusType LA, RFE OS_OK;
No error, E OS OK.

HAth #5527 error report.
For more information, see error report.

Error Report

Note | | ]
Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS_CORE_START
FEAERIF) OS Context i FHi% AP, E OS CALLEV |OS IE NOM |OS IE NO
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
Fi<Value> A% ¥4t E OS PARAM_ | OS IE NOM | OS IE NO_
Task< Value > is null POINTER ORE_INFO ERRPAR
API 7EHH BT Ab B APLs 2 ] OS INVALID IS | OS IE NOM | OS IE NO
APl is called between interrupt | R ORE_INFO ERRPAR
processing APIs
< ISRId >R ID E OS ID OS_IE ISR I | Par=ISRId
Task < ISRId > is invalid D
AP AL . E OS SYS SER | OS IE NOM | Par=ISRId
The API does not support cross-core | VICE NOTSUPP | ORE INFO
calls. ORT _CROSSCO

RE

Description

Get the maximum usage of the ISR stack since the OS is started.

Call Opportunity

None

Remark
None

4.1.38 EnablelnterruptSource
Syntax

StatusType EnablelnterruptSource (ISRType ISRID, Os_boolean ClearPending)

Parameters
ISRID (in) Identifier of an ISR

ClearPending (in) Whether to clear the interrupt flag
StatusType DI, 1R E_OS_OK;

No error, E OS_OK.

HAth 1% 2% error report.

For more information, see error report.

Error Report
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Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS CORE START

API 7EH Wi Ab R APTs 2 [H] 1 F E_OS DISABLE | OS_IE NOM | Par=ISRID,

API is called between interrupt | DINT ORE_INFO Os_IntAPIUs

processing APIs edFlag[curre
ntCorelD]

W BT ) CoreID JE 24T CoreID | E_OS_ID OS IE ISR I | Par=ISRID,

The CorelD to which the interrupt D Os_ISRCfg[I

belongs is not the current CorelD SRID].objCo
reld

oW oy 2% b B H 24 BT A9 | E_OS_ACCESS | OS_IE ISR I | Par=ISRID,

Application JE % + Wr AT J8 1Y D Os_ISRCfg[I

Application SRID].Appll

D

FERER I OS Context /% API. | E_OS_CALLEV | OS_IE NOM | Par=ISRID,

Call this API in wrong OS Context. EL ORE_INFO Os_CurrentC
ontext[curren
tCorelD]

#<ISRID >N ID E OS ID OS IE ISR I | Par=ISRID

ISR < ISRID > is invalid D

R E A gE E_OS NOFUNC | OS_IE NOM | Par=ISRID,

ISR is already enabled ORE _INFO OS TRUE

Enables the interrupt source by modifying the interrupt controller registers. Additionally it may
clear the interrupt pending flag.
Call Opportunity

None

Remark
None

4.1.39 DisablelnterruptSource
Syntax

StatusType DisablelnterruptSource (ISRType ISRID)

Parameters

ISRID (in) Identifier of an ISR

Return Value
StatusType

A, IRIEIE OS OK;

No error, E_ OS OK.
HAh 4 . 22 error report.
For more information, see error report.
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Error Report

Application

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE_START

API 7EHH BT Ab B APTs 2 7] E_OS DISABLE | OS IE NOM | Par=ISRID,

API is called between interrupt | DINT ORE_INFO Os_IntAPIUs

processing APIs edFlag[curre
ntCorelD]

W BT B I CorelD AE 24T CorelD | E_OS_ID OS_IE ISR I | Par=ISRID,

The CorelD to which the interrupt D Os_ISRCfgl[I

belongs is not the current CorelD SRID].objCo
reld

o oA 2% B H 4 BT A | E_OS_ACCESS | OS_IE ISR I | Par=ISRID,

Application I % H Wr Br J& 1 D Os_ISRCfg|[I

SRID].Appll
D

Description

Disables the interrupt source by modifying the interrupt controller registers.

Call Opportunity

FEHERE OS Context W% API. | E_ OS_CALLEV | OS_IE NOM | Par=ISRID,

Call this API in wrong OS Context. EL ORE_INFO Os_CurrentC
ontext[curren
tCorelD]

#i<ISRID >}y 4k ID E OS ID OS_IE ISR I | Par=ISRID

ISR <ISRID > is invalid D

P DAl gE E OS NOFUNC | OS IE NOM | Par=ISRID,

ISR is already enabled ORE _INFO OS TRUE

None

Remark
None

4.1.40 ClearPendingInterrupt
Syntax

StatusType ClearPendingInterrupt (ISRType ISRID)

Parameters

ISRID (in) Identifier of an ISR

Return Value
StatusType

IR, 1RFIE OS OK;

No error, E OS _OK.
HAh s I 2% error report.
For more information, see error report.
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Error Report

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE_START

API 7EH Wi Ab R APTs 2 [H] 1 F E_OS DISABLE | OS_ IE NOM | Par=ISRID,

API is called between interrupt | DINT ORE_INFO Os_IntAPIUs

processing APIs edFlag[curre
ntCorelD]

T BT ) CoreID JE 24T CoreID | E_OS_ID OS IE ISR I | Par=ISRID,

The CorelD to which the interrupt D Os_ISRCfg[I

belongs is not the current CorelD SRID].objCo
reld

oW oy 2% b B B4 BT A9 | E_OS_ACCESS | OS_IE ISR I | Par=ISRID,

Application JE % + Wr Ar J8 1Y D Os_ISRCfg[I

Application SRID].Appll
D

FEASRIY OS Context 1% API. | E_ OS_CALLEV | OS_IE NOM | Par=ISRID,
Call this API in wrong OS Context. EL ORE_INFO Os_CurrentC
ontext[curren
tCorelD]
#7<ISRID >} 4% ID E OS ID OS IE ISR I | Par=ISRID
ISR <ISRID > is invalid D
Description
Call Opportunity
Remark
None
4.2 SC3

4.2.1 GetCurrentApplicationID
Syntax

ApplicationType GetCurrentApplicationID(void)

Parameters

void none

Return Value

ApplicationType <identifier of running OS-Application> or
INVALID OSAPPLICATION

Error Report
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None 1 ]

Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS_CORE_START

FEHER I OS Context W% API. | E_ OS_CALLEV | OS IE NOM | OS IE NO_

Call this API in wrong OS Context. EL ORE_INFO ERRPAR
API 7EHH BT AL PR APTs 2 ] OS INVALID IS | OS IE NOM | OS_IE NO
API is called between interrupt | R ORE_INFO ERRPAR
processing APIs

Description

This service determines the OS-Application where the caller of the service is currently executing.

 Call Opportupity

None

Remark

U4 /E {8 F AT 45 B 5, GetCurrentApplicationID [ [ Al GetApplicationID & AN . |
Only when a trusted function is used, the return value of GetCurrentApplicationID and
GetApplicationID are different.

A5 B BUZ 4TS, GetCurrentApplicationID i [7] 1) f2& 7] {5 & $ AT J& ] OS-Application.
When the trusted function is running, GetCurrentApplicationID returns the OS-Application to
which the trusted function belongs.

4.2.2 GetApplicationID
Syntax

ApplicationType GetApplicationID( void )

Parameters

Return Value

ApplicationType <identifier of running OS-Application> or
INVALID OSAPPLICATION

Error Report

None ] ]

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE_START

TEAE IR OS Context % API, | E_OS_CALLEV | OS IE NOM |OS IE NO_

Call this API in wrong OS Context. EL ORE_INFO ERRPAR
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API 7E 1 W 4b 3 APIs 2 18] H
API is called between interrupt

processing APIs

Description

Call Opportunity

None

Remark
None

OS_INVALID IS | OS_IE NOM
R ORE_INFO

0S_IE NO_
ERRPAR

This service determines the OS-Application (a unique identifier has to be allocated to each
application) where the caller originally belongs to (was configured to).

4.2.3 AllowAccess

Syntax

Parameters

Return Value
StatusType

Error Report

FRIHIAA, RIFEIE_OS_OK;
No error, E_ OS_OK.
HAh 1% 275 error report.
For more information, see error report.

StatusType AllowAccess(void)

void none

None ] |

Remark

Page100 71

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE_START

TE45 R OS Context 1% API. | E_OS_CALLEV | OS IE NOM |OS IE NO _

Call this API in wrong OS Context. EL ORE _INFO ERRPAR

API 7EH Wi AbEE APTs 2 [H] 1 F OS_INVALID IS | OS IE NOM | OS_IE NO_

API is called between interrupt | R ORE_INFO ERRPAR

processing APIs

Current application is E OS ACCESS | OS IE INVA | Par=Os_ Curr

OS_INVALID OSAPPLICATION LID OSAPPI | entApplicatio
CATION nld[CorelD]

This service sets the own state of an OS-Application from APPLICATION_RESTARTING to
APPLICATION_ACCESSIBLE.
Call Opportunity

None
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| None |

4.2.4 GetApplicationState

StatusType GetApplicationState(ApplicationType Application, ApplicationStateRefType Value
)

Parameters

Application (in) The OS-Application from which the state is requested
Value (out) The current state of the application
StatusType A, iR\ E_OS_OK;

No error, E OS OK.
H A W 2% error report.
For more information, see error report.

Error Report

Nowe | | |

Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS _CORE _START
FEAERIF) OS Context 1% API. | E_OS_CALLEV | OS IE NOM | OS IE NO
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
API 7EH W AbEE APTs 22 [H] 4 OS_INVALID IS | OS IE NOM | OS_IE NO
APl is called between interrupt | R ORE_INFO ERRPAR
processing APIs
< Application > is invalid E OS ID OS IE OSAP | Par=
P ID Application

<Value > is null E OS PARAM | OS IE NOM | OS_IE NO _

POINTER ORE_INFO ERRPAR
API ASCRFESIZ I E OS SYS SER |OS_IE NOM | Par=
The API does not support cross-core VICE NOTSUPP | ORE_INFO Application
calls. ORT CROSSCO

RE

Description
This service returns the current state of an OS-Application.

Call Opportunity
None

Remark

None
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4.2.5 TerminateApplication

)

StatusType TerminateApplication(ApplicationType Application, RestartType RestartOption

Parameters

Return Value
StatusType

Error Report

#RIHIAA, RFEIE_OS_OK;
No error, E OS_OK.

HAhAE LS error report.
For more information, see error report.

Application (in) The identifier of the OS-Application to be terminated. If the caller
belongs to <Application> the call results in a self-termination.
RestartOption (in) Either RESTART for doing a restart of the OS-Application or

NO_RESTART if OS-Application shall not be restarted.

None ] |

terminated.

Call Opportunity

None
Remark

Pagel02 71

Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS_CORE_START
FEAE IR OS Context 1% API. | E_OS CALLEV | OS IE NOM |OS IE NO
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
API 7E KT 4B APTs 2 [H] 3 OS_INVALID IS | OS IE NOM | OS IE NO
API is called between interrupt | R ORE_INFO ERRPAR
processing APIs
< Application > is invalid E OS ID OS IE OSAP | Par=
P ID Application
Current application invalid E OS ACCESS | OS IE INVA | Par=
LID OSAPPI | Os CurrentA
CATION pplicationld[
CorelD]
Application state is E OS STATE OS IE APP_ | OS IE NO_
APPLICATION_TERMINATED ALREADY T | ERRPAR
ERMINATE

This service terminates or restart the OS-Application.
If OS-Application is terminated, all OS objects belong to this OS-Application will be
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| None

4.2.6 CheckObjectAccess

ObjectAccessType CheckObjectAccess
(
ApplicationType ApplID,

ObjectTypeType ObjectType,
Os_ObjectldType Objectld
)

Parameters

Return Value
ObjectAccessType

otherwise
Error Report

ApplID (in) OS-Application identifier
ObjectType (in) Type of the following parameter
Objectld (in) The object to be examined

ACCESS if the ApplID has access to the object NO_ACCESS

Nowe . | |

Call Opportunity

Current < CorelD > is invalid or NO_ACCESS None None
Current CoreState is not
OS CORE_START
TEAE R OS Context 1% API. | NO_ACCESS OS_IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE_INFO ERRPAR
API 7EHH BT 4b 2 APTs 2 1] NO ACCESS OS IE NOM | OS_IE NO
API is called between interrupt ORE_INFO ERRPAR
processing APIs
< Application > is invalid NO_ACCESS OS IE OSAP | Par=

P ID Application
Object invalid NO_ACCESS OS IE OBJE | Par=

CT ID ObjectType

This service determines if the OS-Applications, given by ApplID, is allowed to use the IDs of a
Task, Resource, Counter, Alarm or Schedule Table in API calls.

None

Remark

None
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4.2.7 CheckObjectOwnership

ApplicationType CheckObjectOwnership
(

ObjectTypeType ObjectType,
Os_ObjectldType Objectld

)

ObjectType (in) Type of the following parameter
Objectld (in) The object to be examined

Return Value

ApplicationType The OS-Application to which the object ObjectType belongs or
INVALID OSAPPLICATION if the object does not exists

Error Report

None ] |

Current < CorelD > is invalid or INVALID OSAP | None None

Current CoreState is not PLICATION

OS_CORE_START

FERER I OS Context i Hi% API. | INVALID OSAP | OS_IE NOM | OS_IE NO_

Call this API in wrong OS Context. PLICATION ORE_INFO ERRPAR

API 7E KT B APTs 2 1] INVALID OSAP |OS IE NOM | OS IE NO

API is called between interrupt | PLICATION ORE_INFO ERRPAR

processing APIs

ObjectType is OBJECT RESOURCE | INVALID OSAP | OS IE OBJE | Par=
PLICATION CT ID ObjectType

Object invalid INVALID OSAP | OS IE OBJE | Par=
PLICATION CT ID ObjectType

This service determines to which OS-Application a given Task, ISR, Counter, Alarm or
Schedule Table belongs.
Call Opportunity

None

Remark
None

4.2.8 CallTrustedFunction

StatusType CallTrustedFunction
(
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)

FunctionIndex (in)

TrustedFunctionIndexType FunctionIndex,
TrustedFunctionParameterRefType FunctionParams

Parameters

Index of the function to be called.

FunctionParams (in)

Error Report

Pointer to the parameters for the function - specified by the
Functionlndex - to be called. If no parameters are provided, a NULL
pointer has to be passed.

Return Value

StatusType

IR, 1R\ E OS OK;
No error, E OS _OK.

HAth 1% 2575 error report.

For more information, see error report.

Nowe | | |

Description

A (trusted or non-trusted) OS-Application uses this service to call a trusted function.

Call Opportunity

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE START

TEAERIF) OS Context 1% API. | E_ OS_ CALLEV |OS IE NOM | OS IE NO

Call this API in wrong OS Context. EL ORE _INFO ERRPAR

API 7EH W AbFE APTs 22 [H] ¥ E OS DISABLE |OS IE NOM | OS_IE NO

APl is called between interrupt | DINT ORE_INFO ERRPAR

processing APIs

FunctionIndex invalid E OS ID OS IE TRUS | Par=
TFUN_ID FunctionInde

X

None

Remark
None

4.2.9 locWrite

Std ReturnType IocWrite locldX SenderY

(

DataType DataName

)

Parameters
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DataName (in)
Return Value
Std ReturnType

Error Report

User-defined data name

I, IkE TI0C_E_OK;
No error, IOC_E OK.

HAh 4 2% error report.
For more information, see error report.

None ] |

Description
ZRRB T RORBE, &M T AR, HAVEH B AR O .
This function is used to send data and is suitable for a single data without using a queue.
Call Opportunity

None
Remark
None

Current < CorelD > is invalid or I0OC_E NOK None None
Current CoreState is not

OS_CORE_START

TEEE R OS Context iH 1% API. | IOC_E_NOK OS IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE_INFO ERRPAR
API 7EH WAL BE APIs 2 [H] 1 I0C_E NOK OS IE NOM | OS IE NO_
API is called between interrupt ORE _INFO ERRPAR
processing APIs

7] OS-Application ID 5 IOC it & | IOC_E_NOK OS_IE NO A | (Os_uint32)0
)% 1% 77 OS-Application ID A~ [H] CCESS_RIGH | s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]

10C ID K T45F 10C 1% I0C_E NOK OS_IE_IOC I | (Os_uint32)I
Tocld >=0S_10C_NUMBER D ocld

4.2.10IocRead

Std ReturnType locRead locldX ReceiverY

(
DataType* DataName

)

Parameters

DataName (in) User-defined data name

Return Value

Std ReturnType

FIhE A, iR IOC E OK;
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No error, IOC_E OK.

HAth 17515 7% error report.
For more information, see error report.

Error Report

Note | | ]
Current < CorelD > is invalid or IOC_E NOK None None
Current CoreState is not
OS _CORE_START
FEAER Y] OS Context i FHi% AP, IOC_E NOK OS IE NOM | OS IE NO
Call this API in wrong OS Context. ORE_INFO ERRPAR
API fEH Wi AbFE APTs 2 [A] 14 IOC_E NOK OS IE NOM | OS IE NO
API is called between interrupt ORE_INFO ERRPAR
processing APIs
i OS-Application ID 55 I0C Ft & | IOC_E_NOK OS IE NO A | (Os uint32)O
&% 77 OS-Application ID AN[H] CCESS_RIGH |s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]
I0C ID K T45F 10C 1M I0C_E NOK OS_IE 10C I | (Os_uint32)I
Iocld >=0S 10C _NUMBER D ocld

SRR MO T B, & T AR, BAVE R BAAIR S O
This function is used to read data and is suitable for a single data without using a queue.
Call Opportunity

None

Remark
None

4.2.11TocWriteGroup

Std ReturnType locWriteGroup locldX SenderY
(
DataType0O DataName0,
DataTypel DataNamel,

Parameters

DataName0,1...(in) User-defined data name

Return Value
Std_ReturnType FRIAA, i&E I0C_E_OK;
No error, [IOC_E OK.
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Error Report

HAth 15275 error report.
For more information, see error report.

None ] |

Call Opportunity

Current < CorelD > is invalid or I0OC _E NOK None None
Current CoreState is not

OS_CORE_START

TE4E 1R OS Context W fHi% API. | IOC_E_NOK OS IE NOM | OS IE NO
Call this API in wrong OS Context. ORE_INFO ERRPAR
API fEH Wi kb #H APTs 2 [A] 14 IOC_E NOK OS IE NOM | OS IE NO
API is called between interrupt ORE_INFO ERRPAR
processing APIs

41T OS-Application ID 5 10C it & | IOC_E _NOK OS IE NO A | (Os uint32)0O
()% 1% 77 OS-Application ID A~ [H] CCESS_RIGH | s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]

10C ID K T45F 10C 1% I0C_E NOK OS_IE_IOC I | (Os_uint32)I
Iocld >=0S 10C NUMBER D ocld

R SR TR, BT SRR, M.

This function is used to send data and is suitable for multiple data and no queue is used.

None

Remark

None

4.2.12TocReadGroup

(
DataType0* DataNameO,

DataTypel* DataNamel,

Parameters

Std ReturnType locReadGroup IocIdX ReceiverY

DataName0,1...(in) User-defined data name

Return Value

Std ReturnType

I, iR I0C E OK;

No error, IOC_E OK.
HAbIE M 2% error report.
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For more information, see error report.

Error Report

None ] |

Current < CorelD > is invalid or IOC _E NOK None None
Current CoreState is not

OS _CORE_START

TEAE IR I OS Context W% API. | IOC_E_NOK OS IE NOM | OS_IE NO
Call this API in wrong OS Context. ORE_INFO ERRPAR
API fEH Wi kb FE APTs 2 [a] 14 IOC_E NOK OS IE NOM | OS IE NO
API is called between interrupt ORE_INFO ERRPAR
processing APIs

i OS-Application ID 5 I0C Ft & | IOC_E_NOK OS IE NO A | (Os uint32)O
& 1% 77 OS-Application ID A[H] CCESS_RIGH |s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]

I0C ID K T45F 10C 1M I0C_E NOK OS_IE 10C I | (Os_uint32)I
Iocld >=0S 10C NUMBER D ocld

Description
B T s, ST 2 A EE, HAE B ARSI .

This function is used to read data. It is suitable for multiple data and does not use queues.

Call Opportunity

None

Remark
None

4.2.131ocSend

Std ReturnType locSend locldX SenderY

(
DataType DataName

)

Parameters
Return Value
Std_ReturnType DI, 1RIE I0C_E_OK;
No error, [IOC_E OK.
HAth 1% 2% error report.
For more information, see error report.
Error Report

Pagel09 71



R zstE
JINGWEI HIRAIN

Description

Call Opportunity

None
Remark
None

R T ROR S, TR E, ARSI RS DL .

This function is used to send data and is suitable for single data and queues are used.

Nope | | | |
Current < CorelD > is invalid or IOC_E NOK None None
Current CoreState is not
OS_CORE_START
TEAE 1R OS Context W fHi% API. | IOC_E_NOK OS IE NOM | OS IE NO
Call this API in wrong OS Context. ORE_INFO ERRPAR
API 7E BT A PR APTs 2 ] F IOC_E NOK OS IE NOM | OS_IE NO
API is called between interrupt ORE_INFO ERRPAR
processing APIs
=417 OS-Application ID 5 IOC it & | IOC_E_NOK OS_IE NO_A | (Os_uint32)0O
K& i% 77 OS-Application ID A~ [ CCESS RIGH |s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]
10C ID K T46T 10C 1~ IOC_E NOK OS_IE 1I0C I | (Os_uint32)I
Iocld >=0S_10C_NUMBER D ocld

4.2.141ocReceive

Std ReturnType IocReceive TocIdX Receiver

(
DataType* DataName

)

Parameters

DataName (in) User-defined data name

Return Value
Std ReturnType

Error Report

F DI, 1R\ 10C_E OK;
No error, [IOC_E OK.

HAh 4 . 2% error report.
For more information, see error report.

None ] ]
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Current < CorelD > is invalid or IOC_E NOK None None
Current CoreState is not

OS CORE_START

TEARIP) OS Context 1% API. | IOC_E_NOK OS_IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE _INFO ERRPAR
API 7EH T A2 APTs 2 [8] 1 I0C_E NOK OS_IE NOM | OS IE NO_
API is called between interrupt ORE_INFO ERRPAR
processing APIs

477 OS-Application ID 55 I0C Ft & | IOC_E_NOK OS IE NO A | (Os_uint32)0
) k1% 75 OS-Application ID A [F] CCESS_RIGH | s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]

10C ID K T%T 10C Mk IOC_E NOK OS IE IOC I | (Os_uint32)I
Iocld >=0S_10C_NUMBER D ocld

BB TR B, & T, A B AR L
This function is used to read data. It is suitable for single data and queues are used.
Call Opportunity

None

Remark

None

4.2.15IocSendGroup

Syntax
Std_ReturnType locSendGroup IocldX SenderY

(

DataType0 DataName0,
DataTypel DataNamel,

)

Parameters

DataNameO0,1...(in) User-defined data name

Return Value
Std ReturnType

FRIEA, 1RFI TOC_E OK;
No error, [OC_E OK.
HAh s I 22 error report.

For more information, see error report.

Error Report

None ] ]

IOC_E NOK
Pagelll 7T
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Current CoreState is not
OS_CORE_START
TER R OS Context A 1% API. | IOC_E_NOK OS IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE INFO ERRPAR
API TEH WAL BE APIs 2 [B] 1 I0C_E NOK OS IE NOM | OS IE NO_
API is called between interrupt ORE _INFO ERRPAR
processing APIs
7T OS-Application ID 5 IOC Fit & | I0OC_E_NOK OS_IE NO A | (Os_uint32)0
[ & 3% J5 OS-Application ID A~[F] CCESS_RIGH | s_CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]
10C ID K T46T 10C 1~ IOC_E NOK os IE I0C I | (Os_uint32)I
Iocld >=0OS_10C_NUMBER ocld
ZRRE T RORE s, &M T2 AR, HATH SRS AL .
This function is used to send data and is suitable for multiple data and queues are used.

 Call Opportupitcy

None

'Remark

None

4.2.16IocReceiveGroup

Std ReturnType locReceiveGroup locldX Receiver
(

DataType0* DataNameO,
DataTypel* DataNamel,

)

Parameters

DataNameO0,1...(in) User-defined data name

Return Value
Std ReturnType

I, RE I0C E OK;
No error, [IOC_E OK.
HAh 4 . 22 error report.

For more information, see error report.

Error Report

None ] ]

I0C_E NOK

Current < CorelD > is invalid or
Current CoreState is not
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OS_CORE_START

TEARIP) OS Context M 1% API. | IOC_E_NOK OS_IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE _INFO ERRPAR
API 7EH T A2 APTs 2 [8] 14 FH I0C_E NOK OS_IE NOM | OS IE NO_
API is called between interrupt ORE_INFO ERRPAR
processing APIs

47 OS-Application ID 55 I0C Ft & | IOC_E_NOK OS IE NO A | (Os_uint32)0
() k1% 75 OS-Application ID A [F] CCESS_RIGH | s _CurrentAp
Os_CurrentApplicationld[CorelD] is T plicationld[C
not the Configured ID orelD]

I0C ID K T%5T 10C M4k IOC_E NOK OS IE IOC I | (Os_uint32)I
Tocld >=0S_10C_NUMBER D ocld

PR Tt A L T

This function is used to read data. It is suitable for multiple data and queues are used.

Call Opportunity

None

Remark

None

4.2.17TocEmptyQueue

Std ReturnType locEmptyQueue x
(

void
)

Parameters

Return Value
Std ReturnType

Error Report

1T OS-Application ID 5 10C it &
[ R T7 MW TT OS-Application
ID #RAN[H]
Os_CurrentApplicationld[CorelD] is
not the Configured ID

LA, &\ IOC_E_OK;
No error, [IOC_E OK.

HAh W 2% error report.
For more information, see error report.

I0C_E NOK

0S_IE NO A
CCESS_RIGH
T

None -

None ] ]

(Os_uint32)0
s_CurrentAp

plicationld[C
orelD]
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Description

Used to clear 10C queue.

Call Opportunity

None

Remark
None

4.3 MultiCore

4.3.1 Controlldle
Syntax

StatusType Controlldle
(
CoreldType CorelD,

IdleModeType IdleMode

)

Parameters

CorelD (in) Selects the core which idle mode is set.

IdleMode (in) The mode which shall be performed during idle time.
Return Value

StatusType I, IRIEIE OS OK;

No error, E OS _OK.
HAh 4 2% error report.
For more information, see error report.

Error Report

None ] ]

Current < CorelD > is invalid or OS_INVALID C | None None

Current CoreState is not OREID

OS_CORE_START

AR Y) OS Context 1% API. | E_ OS CALLEV |OS IE NOM | OS IE NO_
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
API 7E R B b2 APIs 2 )18 E_OS DISABLE | OS IE NOM | OS_IE NO_
API is called between interrupt | DINT ORE_INFO ERRPAR
processing APIs

CorelD >= E OS ID OS IE CORE | (Os_uint32)C
OS PL MAX COER_NUMBER ID orelD

Description
This API allows the caller to select the idle mode action which is performed during idle time of
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the OS (e.g. if no Task/ISR is active). It can be used to implement energy savings. The real idle
modes are hardware dependent and not standardized. The default idle mode on each core is
IDLE_NO_HALT.

Call Opportunity

None

Remark
None

4.3.2 ShutdownAllCores

void ShutdownAllCores

(
StatusType Error

)

Parameters

<Error> needs to be a valid error code supported by the AUTOSAR OS.

Return Value

None |

Error Report

Situation  [RewmValue | Report Errlnfo | Report ExrPar |
Nowe | | |

Current < CorelD > is invalid None None None
FERBRIC OS Context i fHi% API. | None OS_IE NOM | OS IE NO_
Call this API in wrong OS Context. ORE_INFO ERRPAR
API 1E 1 Wi Ab B APTs 2 7] 1 None OS_IE NOM | OS IE NO_
API is called between interrupt ORE_INFO ERRPAR
processing APIs
Os_CurrentApplicationld invalid None OS IE INVA | Par=
LID_OSAPPI | Os CurrentA
CATION pplicationld[
CurrentCorel
d]
CurrentApplication is untrusted None OS IE SHUT | Par=
DOWN BY | Os CurrentA
UNTRUST_A | pplicationld[
PP CurrentCorel
d]

After this service the OS on all AUTOSAR cores is shut down. Allowed at TASK level and
ISR level and also internally by the OS. The function will never return. The function will force
other cores into a shutdown.
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Call Opportunity

None

Remark

None

4.3.3 StartCore

void StartCore
(
CoreldType CorelD,
P2VAR(StatusType, AUTOMATIC, OS_APPL _DATA) Status
)
CorelD (in) Core identifier.
Status (out) Return value of the function in extended status:

E OS_OK: No Error

E _OS ID: Core ID is invalid.

E _OS_ACCESS: The function was called after starting the OS.
E _OS STATE: The Core is already activated.

Return value of the function in standard status:
E OS_OK: No Error

Return Value

~Npe | |
Description
It is not supported to call this function after StartOS(). The function starts the core specified by
the parameter CorelD. The OUT parameter allows the caller to check whether the operation

was successful or not. If a core is started by means of this function StartOS shall be called on
the core.

Call Opportunity

None

Remark

None

4.3.4 StartNonAutosarCore

void StartNonAutosarCore
(

CoreldType CorelD,

P2VAR(StatusType, AUTOMATIC, OS_APPL_DATA) Status
)

Parameters
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CorelD (in) Physical Core identifier.

Status (out) Return value of the function in extended status:

E OS OK: No Error

E OS ID: Core ID is invalid.

E OS STATE: The Core is already activated.

Return value of the function in standard status:
E OS OK: No Error

Return Value
~Nope /|
Description
The function starts the core specified by the parameter CorelD. It is allowed to call this
function after StartOS(). The OUT parameter allows the caller to check whether the operation

was successful or not. It is not allowed to call StartOS on cores activated by
StartNonAutosarCore. Otherwise the behavior is unspecified.

Call Opportunity

None

Remark
None

4.3.5 GetNumberOfActivatedCores
Syntax

Os_uint32 GetNumberOfActivatedCores(void)

Parameters

None |

Return Value

Number of cores activated by the StartCore function

Error Report

None ] |

Current < CorelD > is not OS _INVALID C | None

OS_CORE_START

TEAE R P OS Context 1 F 1% API, OS_INVALID C |OS IE NOM |OS IE NO_
Call this API in wrong OS Context.

Description

The function returns the number of cores activated by the StartCore function.

Call Opportunity
None

Remark
None
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4.3.6 GetSpinlock

StatusType GetSpinlock
(

SpinlockldType SpinlockID

)

#RAEY B Es 1D
The SpinLock ID of the operation.

Return Value

StatusType

SpinlockID (in)

FRIHAA, RFEIE_OS_OK;

No error, E OS _OK.

HAhAE LS error report.

For more information, see error report.

Error Report

None ] ]

Current < CorelD > is invalid or E OS CORE None None

Current CoreState is not

OS_CORE_START

FE4E R OS Context % API. | E_OS CALLEV | OS IE NOM |OS IE NO _

Call this API in wrong OS Context. EL ORE_INFO ERRPAR

SpinlockID >= E OS ID OS IE SPINL | (Os_uint32)S

OS_SPINLOCK NUMBER OCK_ID pinlockID

Current application is E OS ACCESS | OS IE INVA | Par=Os_ Curr

OS_INVALID OSAPPLICATION LID OSAPPI | entApplicatio

CATION nld[CorelD]

21T OS-Application AR R#EE{E | E OS ACCESS | OS IE NO A | Par=Os_Curr

1% Spinlock. CCESS_RIGH | entApplicatio

The current OS-Application does not T nld[CorelD]

have permission to operate on the

spinlock.

OsSpinlock GetEnvCheck() return E OS SYS SPI | OS_IE NOM | (Os_uint32)O

OS_FALSE NLOCKMETHO | ORE _INFO s_IntAPIUse
D dFlag[Corel

D]

The Spinlock is already occupied on E OS INTERFE | OS IE NOM | (Os_uint32)S

the same core RENCE DEADL | ORE INFO pinlockID
OCK

If the sequence by which multiple E OS NESTING | OS IE NOM | (Os_uint32)S

spinlocks are occupied at the same _DEADLOCK ORE_INFO pinlockID
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time on one core do not comply with
the configured order.
Os_SpinlockDepth[CorelD] >

OS_SPINLOCK_INVALD NEST LE
VEL

None 0S_IE_ NOM

ORE_INFO

0S_IE NO_
ERRPAR

Description

GetSpinlock tries to occupy a spin-lock variable. If the function returns, either the lock is
successfully taken or an error has occurred. The spinlock mechanism is an active polling
mechanism. The function does not cause a de-scheduling.

Call Opportunity

None

Remark
None

4.3.7 TryToGetSpinlock

Syntax
StatusType TryToGetSpinlock
(

SpinlockldType SpinlockID,
P2VAR(TryToGetSpinlockType, AUTOMATIC, OS APPL DATA) Success

Parameters
SpinlockID (in)

‘

HAER) B s 1D
The SpinLock ID of the operation.
Returns if the lock has been occupied or not.

Success (out)
Return Value

StatusType FIhEA, R E OS OK;
No error, E OS_OK.
HAth 1% 2% error report.

For more information, see error report.

Error Report

None ]

Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not

OS_CORE_START

FEAERIF) OS Context 1% API. | E_ OS_CALLEV | OS IE NOM | OS IE NO
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
SpinlockID >= E OS ID OS IE SPINL | (Os_uint32)S
OS_SPINLOCK NUMBER OCK _ID pinlockID
Success A7 FRET E OS PARAM_ | OS IE NOM |OS_IE NO
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Success is a null pointer. POINTER ORE INFO ERRPAR
Current application is E OS ACCESS | OS IE INVA | Par=Os Curr
OS_INVALID OSAPPLICATION LID OSAPPI | entApplicatio
CATION nld[CorelD]
41 OS-Application &G AR #/E | E OS_ ACCESS | OS IE NO A | Par=Os_Curr
1% Spinlock. CCESS_RIGH | entApplicatio
The current OS-Application does not T nld[CorelD]
have permission to operate on the
spinlock.
OsSpinlock GetEnvCheck() return E OS SYS SPI | OS IE NOM | (Os_uint32)O
OS _FALSE NLOCKMETHO | ORE_INFO s IntAPIUse
D dFlag[Corel
D]
The Spinlock is already occupied on E OS INTERFE | OS IE NOM | (Os_uint32)S
the same core RENCE DEADL | ORE INFO pinlockID
OCK
If the sequence by which multiple E OS NESTING | OS IE NOM | (Os_uint32)S
spinlocks are occupied at the same _DEADLOCK ORE_INFO pinlockID
time on one core do not comply with
the configured order.
Os_SpinlockDepth[CorelD] > None OS IE NOM | OS IE NO_
OS_SPINLOCK INVALD NEST LE ORE_INFO ERRPAR
VEL
TryToGetSpinlock has the same functionality as GetSpinlock with the difference that if the
spinlock is already occupied by a TASK on a different core the function sets the OUT
parameter "Success" and returns with E_OK.

Call Opportunity

None
Remark
None

4.3.8 ReleaseSpinlock

Syntax
StatusType ReleaseSpinlock

(
SpinlockldType SpinlockID

)

Parameters

SpinlockID (in) ERVER B e st ID

The SpinLock ID of the operation.

Return Value

Error Report
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Call Opportunity

Nope | | | |
Current < CorelD > is invalid or E OS CORE None None
Current CoreState is not
OS_CORE_START
TE45 ) OS Context i fi% API. | E_ OS CALLEV |OS IE NOM |OS IE NO _
Call this API in wrong OS Context. EL ORE_INFO ERRPAR
SpinlockID >= E OS ID OS IE SPINL | (Os_uint32)S
OS_SPINLOCK NUMBER OCK _ID pinlockID
Current application is E OS ACCESS |OS IE INVA | Par=Os Curr
OS_INVALID OSAPPLICATION LID OSAPPI | entApplicatio

CATION nld[CorelD]
21 OS-Application % E U R#/EF | E_ OS_ ACCESS | OS IE NO A | Par=Os_Curr
1% Spinlock. CCESS_RIGH | entApplicatio
The current OS-Application does not T nld[CorelD]
have permission to operate on the
spinlock.
SpinLock is not released LIFO E OS ACCESS | OS IE SPINL | (Os uint32)S
OCK _LIFO_E | pinlockID

RROR

ReleaseSpinlock releases a spinlock variable that was occupied before. Before terminating a
TASK all spinlock variables that have been occupied with GetSpinlock() shall be released.

None

Remark

None

4.4 Callback

None.

4.5 Callout
4.5.1 StartupHook

Syntax

void StartupHook (void)

Parameters

void none

Return Value

void none
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Description
ARG a ik P StartOS, 2 1% Hook g % .
StartOS will call the Hook function during system startup.

Call Opportunity

None

Remark

See 3.1.1 for more details.

4.5.2 ShutdownHook

Syntax
void ShutdownHook (StatusType Error)
Parameters

Error KA ERAR R
error occurred

Return Value

void none

Description

Z 45 e i FE 4 ShutsownOS, 21 FH 1% Hook i% £
ShutsownOS will call the Hook function during system shutdown.
Call Opportunity

None

Remark
See 3.1.2 for more details.

45.3 PreTaskHook

Syntax
void PreTaskHook (void)
Parameters

none

Return Value

void none

Description
EAS.OS, & —IAAEFEBNZIZITIRE, PreTaskHook et £l 2 4 4 H
In EAS.OS, PreTaskHook function is called every time a task enter the running state.

Call Opportunity

None

Remark

1.PreTaskHook/ PostTaskHookid & FH I & 4T 55 AT B 1]

PreTaskHook/ PostTaskHook is usually used to measure the execution time of a task.

2./ 7 7] BLAEPreTaskHook i i 1 F 52 4t ik 5% bR 480 “Get TaskID ()" SR UK 22T 453247 1
£451DfE &«

The user can also obtain the ID information of the task to be started by calling the system service
function "GetTaskID()" in the PreTaskHook.

45.4 PostTaskHook
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Syntax
void PostTaskHook (void)
Parameters

void none

Return Value

void none

Description

EAS.OSH, B— KA EEIIZITIRE, PostTaskHook ik il 2 4 i H -

In EAS.OS, each time a task has to leave the running state, the PostTaskHook function is called.
Call Opportunity

None

Remark

FH 7 ] LASE PostTaskHook #3835 1 F 5 4t il 55 bR £ “Get Task ID() 3R R RIDRE IR H 1247 HIAE
% IDfER.

The user can obtain the ID information of the task that about to exit the running state by calling
the system service function "GetTaskID()" in the PostTaskHook.

45,5 PrelsrHook

Syntax

void PrelsrHook (void)

Parameters

Return Value

Description

EAS.OSHY, A I NS ITIRAS, PrelsrHook ek R 2 H -

In EAS.OS, PrelsrHook function is called every time a ISR has to enter the running state.
Call Opportunity

None

Remark
1. PrelsrHook/ PostIsrHook il % F -l & ISR HHAT I [H];
PrelsrHook/ PostlsrHook is usually used to measure the execution time of a ISR;
2. WP AT LAE PrelsrHook Hidid i FH R4t MRk 55 BRI AL “ GetISRID() ” SEBUH EF4Ris 1T
) ISRID 15 &
The user can also obtain the ID information of the ISR to be started by calling the system
service function "GetISRID()" in the PrelsrHook.

45.6 PostlsrHook

Syntax
void PostIsrHook (void)
Parameters

void none

Return Value

void none
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Description
EAS.OSHY, H— AW E B ITZ 47 IRAS, PostlsrHook efi Z R x4 1 H
In EAS.OS, each time a ISR has to leave the running state, the PostlsrHookfunction is called.

Call Opportunity

BCC1, BCC2, ECC1, ECC2

Remark

1. M ATLIAE PostlsrHook Hididt i R4 M55 BREL “GetISRID()” FRHXRIHLIR iz AT
[¥1 7 ID 15 2.
The user can obtain the ID information of the ISR that about to exit the running state by
calling the system service function " GetISRID()" in the PostIsrHook.

45.7 ErrorHook

Syntax
void ErrorHook (StatusType Error)
Parameters

StatusType KA R PR IR
error occurred

Return Value

Description

EAS.OS H1, % 2GRS R TR R A #R N, ErrorHook bR CHCIE B VR FH
In EAS.OS, the ErrorHook function will be called whenever an error occurs in the system service
function.

Call Opportunity

None

Remark
None

4.5.8 AppErrorHook

Syntax
void AppErrorHook(void)
Parameters

void none

Return Value

void none

Description

EAS.OS H#', %4 OS-Application 7EIZ/7Tid - KA HERET, AppErrorHook BRIAHSHS 7
V. FARRECA B Al i E TR .

In EAS.OS, the AppErrorHook function will be called whenever an error occurs in the OS-
Application. The specific function name is generated by the user through the configuration tool.
Call Opportunity

None

Remark
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| None

4.5.9 AppShutdownHook

Syntax

void AppShutdownHook(void)

Parameters

void none

Return Value

void none

Description

EAS.OS 1, & OS-Application #2110, AppShutdownHook B&EUERK 4 A FH . AR
B P s e E TR R

In EAS.OS, the AppShutdownHook function will be called whenever the OS-Application is
terminated. The specific function name is generated by the user through the configuration tool.
Call Opportunity

None

Remark
None

4.5.10 AppStartupHook

Syntax
void AppStartupHook(void)
Parameters

void none

Return Value

Description

EAS.OS ", %24 OS-Application 3 5hit, AppStartupHook BRET#R4 4% i . FLk ek 4
A i i B TR A R

In EAS.OS, the AppStartupHook function will be called whenever Startup the OS-Application.
The specific function name is generated by the user through the configuration tool.

Call Opportunity

None

Remark

None

4.5.11 ProtectionHook
Syntax

ProtectionReturnType ProtectionHook(StatusType FatalError)

Parameters

FatalError E OS PROTECTION MEMORY: A memory access violation
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occurred

E OS PROTECTION TIME: A Task/Category 2 ISR exceeds its
execution time budget

E OS PROTECTION_ ARRIVAL: A Task/Category 2 ISR arrives
before its timeframe has expired

E OS PROTECTION LOCKED: A Task/Category 2 ISR blocks for
too long

ProtectionReturnType | The return value defines the action the OS shall take after the protection
hook.

PRO_IGNORE: Ignore this error.

PRO_TERMINATETASKISR: terminate current running task or ISR
PRO_TERMINATEAPPL: terminate current OS-Application
PRO_TERMINATEAPPL RESTART: restart current OS-Application
PRO_SHUTDOWN: shutdown OS

Description
I 18] ORI B N A7 DRI A AR I, I 1% Hook BRI

When an error occurs in the time protection or memory protection, the Hook function is called.

Call Opportunity

None

Remark

1. R AR E_ OS_ PROTECTION ARRIVAL Itf, 74 fi4i% [l PRO_IGNORE. H:Ah 1%
N, HF/i[E PRO_IGNORE, OS £:#47 Shutdown.

2 H A BCE OS-Application, B AT LA 1 OS-Application, 1% pf FR [F]
PRO_TERMINATEAPPL 5 PRO_TERMINATEAPPL RESTART I}, OS £:$11T Shutdown.
3.a15IR A T PRO_TERMINATETASKISR, {HMFI# G (LB R EiZ1T, OS &HAT
Shutdown.

1. Only when the error is E_ OS PROTECTION ARRIVAL, is it allowed to return to
PRO_IGNORE. In other cases, if the user returns to PRO_IGNORE, the OS will execute
Shutdown.

2. If the user has not configured OS-Application, or there is currently no valid OS-Application,
when the function returns PRO_TERMINATEAPPL or PRO_TERMINATEAPPL RESTART,
the OS will execute Shutdown.

3. If PRO_TERMINATETASKISR is returned, but no task or interrupt is currently running, the
OS will execute Shutdown.

4.5.12TASK
Syntax

TASK(TaskName)
Parameters

void none
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Return Value

void none

Description

P E SCIAESS . TP EAR 55 e B0 h SEBUAE SC O T RE

User-defined tasks. The user implements related functions in the task function.
Call Opportunity
None

Remark
{155 2 WK B P € X The task name is defined by the user.

4.5.13ISR

Syntax
ISR(IsrName)
Parameters

void none

Return Value

void none

Description

P B & Xl 7RISR & S [ ThRg .

User-defined ISR. The user implements related functions in the ISR function.
Call Opportunity

None

Remark

ISR ##H A P % X . The ISR name is defined by the user.

4.5.14 AlarmCallback

Syntax
ALARMCALLBACK(CallBackName)
Parameters

void none

Return Value

void none

Description

User-defined Alarm Callback.
Call Opportunity
Remark

Callback Z#X 7 %€ X - The callback name is defined by the user.
{NAE SC1 B S #F1% Callback. This Callback is only supported in SCI.

4.5.15]1oclnit Callout
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void locInit Iocldx Datalnitz(UserDataType* UserData)
Parameters

UserData User define data

Return Value

void none

Description

Init User define data.
Call Opportunity
None

Remark

None

4.6 Scheduled API

None.
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5 Configuration

AFEFHIA T iE T HACE Operating System SC1 H/77%, J%T EAS.Configurator Bt & T H S AR FAE U RH S 0L 2 B AR 9 SCRY RN TR .
This section describes the method of configuring OS SC1 module through EAS.Configurator tools. The general usage of the EAS.Configurator

configuration tool see previous related documents and instructions.

5.1 General configuration interface

| General 53

General

~ SystemConformanceClass AUTO

IDE(Compiler) IAR
SystemScheduleStrategy |AUTO ~ IdleTaskStackSize
OsScalabilityClass 05_5C3 ~ ChipName $32K312 ~
VersionCheck CreSupport O

CPUloadAPI O OsCPUloadBaseTime 100

ORTISupport [l ORTIDebugger Lauterbach
IdleTaskStackLocation
StackMonitoring

OsStackMonitoring Stacklnitialization
Error
OsStatus OS EXTENDED ~ OsUseGetServiceld
OsUseParameterfccess

SystemTimer

TimerlnputClockFrequency(KHz) | 120000 SystemTickValue(us) 1000

SysTickMode OS_PIT_MODE

TimingProtectionTimer

TimerlnputTPClock(KHz) |40000

ChipRelation

SystemTimerPrescalerValue 1 SystemTimerType SysTick

Figureb—1  General configuration interface

FEXTHRAE RGEREATRCE RS, FH B e S PR RESE b b 28 iy “Os > General 7 T3 A\ $1] General Bt & 57 i X1 #:4F %

Pagel29 1T



G e B ERATRCE . EEEoR TR RGN E TH M General FLE S . F 0 £ MR LIS R, Al iy X is— “HeE w17 A

“HRTEARIERE T o R E R RGN AR RCE PO &I E AT BR A, ARV A 2 s 2 i RS P A IC B ) T RE At IR M 2
HE T . ERC AR A B RE T, TASX R ER BT RN . AR KR ENER R, TASEREANRILRE NN ER
FHISEE R AEIR o

In configuration, the user should click "Os - > General" option with the left key of mouse firstly and switch into the general configuration interface.

Figure above shows the general configuration interface in Configurator. The right side is divided into two parts: "configuration window" and "note/error
window". When the user configures the operating system, each item is operated in the configuration window, the function description and parameter value
range of the item the current mouse located at are displayed in the note window. During configuration code generation, Configurator will detect the

correctness of user's configuration information. If the information is incorrect, related error description will display in the note/error window by Configurator.

5.1.1 General configuration items

General
IDE{Compiler) 53208 W SystemConformanceClass | AUTO W
SystemScheduleStrategy | AUTO ~ IdleTaskStackSize | 1024
OsScalabilityClass 0Ss_5C1 “ ChipMame 532K312 “
VersionCheck CrcSupport ]
CPUloadAPI OsCPUloadBaseTime 100 ~
ORTISupport ] ORTIDebugger Lauterbach

Figureb5-2  General configuration parameters

Figure above shows the configuration parameter for the general options, each configuration item is shown in table below.

Table5-1 General configuration parameter information
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Name Type Range Default Value Description
IDE(Compiler) Enum Y ) 2 PR AR A B . AR S5 1T 7€ o
Select the compiler environment to use. The choice depends on
the chip.
SystemConformanceC | Enum 0OS_BCC1/ AUTO IFE OS fFE28. Alkh:
lass OS BCC2/ Select the OS conformance class. Can be selected:
0S_ECC1/ BCCl: Z4iiV ¥ BasicTask, ASSCHAATS5 A2 0,
0S_ECC2/ MR FeF—AME55 5

AUTO

BCC1: only basic tasks, limited to one activation request per
task and one task per priority, while all tasks have different
priorities;

BCC2: RGNCHE BasicTask, CRFTS I ME, A4
AT LIH 2 MES

BCC2: like BCCI1, plus more than one task per priority possible
and multiple requesting of task activation allowed,

ECC1: LT BCCl, /17T ExtendedTask.

ECCI: like BCCI, plus extended tasks;

ECC2: ZXMUF BCCI, 3ZFF BasicTask [ K&, AL
ST A 2 M5

ECC2: like ECC1, plus more than one task per priority possible
and multiple requesting of task activation allowed for basic
tasks

AUTO: WRiERGHELENEN, HIEERGHFEE.
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AUTO: according to the configuration of the system,
Configurator will automatic selects conformance class.

s X OS FFEaRAGE, @BUEHERA AUTO 1%
i o

If the user is not familiar with conformance class, the default

AUTO option is recommended.

SystemScheduleStrate
gy

Enum

OS_NON_PREEMPT/
OS_MIX_PREEMPT/
OS_FULL PREEMPT/
AUTO

AUTO

WeFE R G EAR . AT LK

Select the OS scheduling policy. Can be selected:
RGAFHESIE L, B ESEEDY “Andeh” 1
(RAR

OS NON PREEMPT: The system does not support task
preemption, that is, all tasks should be "non preemptive ";
RGSFF e AR50, RIPrAESEEDy “rdeh” W
T

OS FULL PREEMPT: The system supports complete task
preemption, that is, all tasks must be "full preemptive ";
RYUSCRFAEEAES N “HRie s Ry “re g 1R
o

OS_MIX PREEMPT: The system supports certain tasks as
"non-preemptive" and certain "preemptible" situations;
AUTO: Ry RGTESHEL BN, HoikE RGHHE
LSV

AUTO: according to the configuration of the system,
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Configurator will automatic selects scheduling policy.

IdleTaskStackSize Int 256--4096 1024 Select the stack capacity used by the StatisticsTask.
OsScalabilityClass Enum 0S_SC1/ 0S SC1 % HE OS #BIK. Ak
OS _SC2/ Select the OS Scalability Class. Can be selected.
OS _SC3/ OS SCI1: OSEK OS + Counter Interface+
OS_SC4/ SWEFRT Interface+Schedule Tables+
Stack Monitoring;

OS_SC2: OS_SC1+ ProtectionHook+TimingProtection;

OS _SC3: OS _SCI1 + Memory Protection+
OS-Applications+ServiceProtection+
CallTrustedFunction;

OS SC4: OS SC1+0S_SC2+0S_SC3.

HAR SRR 1 7€ -

The support type depends on the chip.

ChipName Enum PSS, k.
Select the Chip Name. Can be selected.

CrcSupport Boolean False/True False LRSS CRC Rl Zhag. P,
Select whether to open the CRC detection function. Can be

selected.

CPUloadAPI Boolean False/True False LRSI CPU Rl Thae. k.
Select whether to open the CPU load detection function. Can be

selected.

OsCPUloadBaseTime | Long 10/100/500/1000/ 100 1 HE CPU B kG I P 25 A I (7]
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Select the basic time for CPU load detection.

5.1.2 SystemTimer configuration items

| SystemTimer

TimerlnputClockFrequency(KH=z) | 120000 SystemTickValue(us) [1000  «

SysTickMode OS5 PIT MODE e

Figureb5-3  SystemTimer configuration items

Figure above shows the configuration parameters for the system timer, each configuration item is shown in table below.

Tableb—2 SystemTimer configuration parameter information

TimerInputClockFrequ | Int S50 F Tt - TS 78 I A A R ) iy A
ency(KHz) Refer to chip manual Select the input frequency of the timer module.

5.1.3 TimingProtectionTimer configuration items

I TimingProtectionTimer

TimerlnputTPClock{kKHz) |40000

Figure5-4 TimingProtectionTimer configuration items

TimerInputTPClock( | Int 2250 it - Time Protection Timer P F 1B £0 A5 2%
KHz) Refer to chip manual Clock used by Time Protection Timer.
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Table5-3  SystemTimer configuration parameter information

5.1.4  Stack monitoring configuration items

StackMonitoring

OsStackMonitoring

Figureb—5

Stackinitialization

Stack monitoring configuration parameters

Figure above shows the configuration parameters for the operating system stack detection, each configuration item is shown in table below.

Tableb—4 StackMonitoring configuration parameter information
Name Type Range Default Value Description
OsStackMonitoring Boolean False/True True MRS R HEARKL I D RE . AT B FE:

Select whether to open the stack detection function. Can be
selected:

Disable: % A1 HEFR A ;

Disable: Disable stack detection;

Enable: JF /5 HEARAI .

Enable: Enable stack detection.

T HER A U Ty BE BE 6 A I HEM it HE AR o TR HEAR AU
DiRe)a, HEMWIMELECE U (StackInitialization) Hf 4% 535 il
e, JTACEEE BOE O 7 IE$E Enable, 7 R ATBT B
U P % FE Disable.

The stack detection function can detect stack overflow errors.
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After it is enabled, the StacklInitialization configuration
item(StacklInitialization) will be coerced. During the
development and debugging phase, the user is recommended to
select Enable, and it is suggested that the user choose Disable to

release product.

StackInitialization

Boolean

False/True

True

WP B AE R GRS BOEAT HER AT dntb A . THUE
Select whether to open the StacklInitialization .Can be selected:
Disable: < I HEFHI4A1L

Disable: Disable stack initialization;

Enable: J /5 HEARWILG 1L

Enable: Enable stack initialization.

4 J5 F HERR A I (StackMonitoring) i RE RIS 5, 120 B TCKY
WeomlfERE . T AR BOZ WU 15 % Enable, 7 dh A
AP B WO P % % Disable.

When the stack detection function is enabled, this configuration
item will be forcibly enabled. It is recommended that the user
select the “Enable”during the development and debugging

phase, and select the “Disable” during the product release phase.

5.1.5 Error configuration items
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Error

OsStatus

OS5 EXTEMNDED

CslseParameterfccess

OsUseGetServiceld

Figure5-6 Error configuration parameters

Figure above shows the configuration options for four operating system error handling parameters in the General configuration interface, as shown in

table below for each configuration item.

OS_EXTENDED

Tableb-5 Error configuration parameter information
Name Type Range Default Value Description
OsStatus Enum OS_STANDARD/ OS EXTENDED | i&F#/E RGN R ESE S . nTHUE:

Select the error check level for the operating system. Can be
selected:

OS_STANDARD: #1F &4t HAExS A £ L iR AT e
U

OS_STANDARD: the operating system can only detect a few
types of errors;

OS_EXTENDED: #{F R4t 508 47 5 4 1 1B A
.

OS_EXTENDED: the operating system can perform more
comprehensive error detection.

EWH P AEIT KR B $ OS_EXTENDED B, £/
i KA B £ OS_STANDARD #.
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It is recommended that the user select the “OS_EXTENDED”
during the development and debugging phase, and select the
“OS_STANDARD” during the product release phase.

OsUseGetServicelD

Boolean

False/True

True

WA RGP HERKAEN, RELG AR A5
RH AP %5 . AT HUH:

When an error occurs in the system, the system provides the
user with the wrong API number. Can be selected:

Disable: A5 F %% pRi % OSErrorGetServiceld(Coreld);
Disable: Disable function OSErrorGetServiceld(Coreld);
Enable: i F 7% B8 % OSErrorGetServiceld(Coreld).

Enable: Enable function OSErrorGetServiceld(Coreld).

F 7 7] PAYE ErrorHook HH i@ ik F ik pRECHRBUR A 55 R 1 R 8t
API ] ID. F% API 1) ID #%304: OSServiceld xxx, FH
xxx NAR G AP1 FIRE 4

The user can obtain the ID of the system API where the error
occurred through the above function in ErrorHook. The ID
format of the system API is: OSServiceld xxx, where xxx is the
function name of the system API.

VW P AETT AR Bk % Enable $ET0, 77 dh R ATBY
Bt ¥ Disable £

It is recommended that the user select the “Enable”during the
development and debugging phase, and select the “Disable”

during the product release phase.
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OsUseParameterAcces

S

Boolean

False/True

True

R RGP HERKAEN, RELE AR5 API
P 24, T HUE:

Select the parameters used by the system to provide the user
with the error API when errors occur in the system. Can be
selected:

Disable: ANJEHZBL)RE:

Disable: Disable this feature;

Enable: J&FH1ZIiIRE.

Enable: Enable this feature.

W P AEIT R FAPT BUL % Enable BRI, ££7 A B
Bt % #% Disable 3£,

It is recommended that the user select the “Enable” during the
development and debugging phase, and select the “Disable”

during the product release phase.

5.1.6  ChipRelation

ChipRelation

SystemTimerPrescalerValue 1

Figureb—7

SystemTimerType |SysTick

ChipRelation configuration items

Figure above shows the configuration options for the ChipRelation parameter, and the configuration information is shown in table below.
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Tableb5—6 ChipRelation configuration parameter information
SystemTimerPresaler | Int 1--256 1 2 STM HIRFENS, H N\ FR G0 E IS 35 (1) 7153 SE
Value Input the prescaler value of the system timer when STM is
selected.

ATREME: MM HH STM i: 1-256
Possible value: When STM is used: 1-256.
SystemTimerType Enum -- -- W R G TH AL BB A I e 2R 2

Choose the hardware timer source type used for the system

counter.

5.1.7 Hook configuration items

1 OsHooks 2

" Hook

OsStartupHook [ OsShutdownHook []
OsPreTaskHook [ OsPostTaskHook [
OsPrelsrHook  [] OsPostlsrHook ]
OsErrorHook OsProtectionHook [

Figureb5-8  Hook configuration parameters

Figure above shows the configuration options for the Hook parameter, and the configuration information is shown in table below.
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Tableb-7

Hook configuration parameter information

Name

Type

Range

Default Value

Description

OsStartupHook

Boolean

False/True

False

R RG] StartupHook IhAE. 7] i%:
Select whether the system use the StartupHook function. Can be selected.

OsShutdownHook

Boolean

False/True

False

kP RG24 ShutdownHook ThRE. W] /A)ik:

Select whether the system use the ShutdownHook function. Can be selected.

OsPreTaskHook

Boolean

False/True

False

LR G558 F PreTaskHook Thfg. ] /a)ik:

Select whether the system use the PreTaskHook function. Can be selected.

OsPostTaskHook

Boolean

False/True

False

P R G & 518 H PostTaskHook LhEE. W] /4)ik:
Select whether the system use the PostTaskHookfunction.Can be selected.

OsPrelsrHook

Boolean

False/True

False

P RS0 2 BHH PrelstHook Difg. W /A)ik:

Select whether the system use the PrelsrHook function. Can be selected.

OsPostIsrHook

Boolean

False/True

False

kPR GE5E ] PostlsrHook IhEE. W] /A) %k

Select whether the system use the PostIsrHookfunction. Can be selected.

OsErrorHook

Boolean

False/True

True

P R G5 513 ErrorHook Thfg. A]/a)ik:

Select whether the system use the ErrorHook function. Can be selected.

OsProtectionHook

Boolean

False/True

False

BB RG24 ProtectionHook ThRE. 74 ik:

Select whether the system use the ProtectionHook function. Can be selected.

5.2 Task configuration interface
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] General OsScalabi
E OsCore VersionCl
a E QOsTask —
R Add OsTask
Task2 StackMonitor
Task3 1 OsStackM
TaskError
Error

E OsResource

Figure5-9  Add tasks

XTI R GRS HCRECE UG, H A BUEE SR AT s 8 W 2B “Os > Task ™, SRJ5 Rbn 22 B Aol 3t ) “ Add Task” 4%
HAEBRE RGP EATS, WK 7 Pos. BVATSN, FEAEMH a4 & DM AMES AR, WK 8 F. g, FrdrifEss “Taskl”
AR A TG540 1) 258 = 0 S0 R IR 26 — 4o s “Task” N, FI7 AT DUEI AR A il “Os > Task > AE55 44087, 85 7R3 LT
I RAR LS “Del Taskl” « “Modify name of Taskl” B¢ “Add OsTaskAutostart” XL 34T MIER. EaHeiE RKENE B

After general configuration, users can choose the menu "Os - > Task", and then click the right mouse button, then the "Add Task" button will be
popped up, click the bottom shown in figure 7 will add a task to system. When setting up a task, you need to enter a task name in a pop-up named window,
as shown in figure 8. After that, the newly created Task "Task" will appear as the third level menu of the tree structure under the second menu "Task". User
can click the right mouse button Os - > Task - > Task name ", and then in the pop-up window, user can click "Del Task", "Modify the name of Task" or

"Add OsTaskAutostart" to delete task, rename task or set task to auto start.
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[ *Project.. 22| = O
S =S
v | ConfiguratorProjes

>
>

W

Y
Y
Y]
>

>

W

Base

EcuC
MemMap
Os 532K 3xx

| General

|| OsTask

_, COsEvent

|

] Osloc

| OsCounter
| OsAlarm
| OsfppMo
| OsSchdule

QOsCore

[ OsTasl

OsResourc

Oslsr

OsApplical

] OsTaskd 2

I Task

TaskType Basic

OsTaskActivation | 1

UseriMode

Privileged

OsCore | QsCorel

OsTaskPriority
DsTaskSchedule
TaskStackSize(Bytes)

StacklLocation

P

Preemptiv

1024

I OsTaskEventRef

Add | | Del | |Up | | Doy

Index

C Add

S ||

Please input a name. Only A-Za-z0-9 and "_" can be used.
The first character must be A-Za-z.

OsTaskl

OK

Cancel

B m = 1w -

Figure5-10

Task naming window
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[T] General OsScalabilit

OsCore VersionChe

4 [€] OsTask CPUloadAP:
[T] Task

[T] Tas Add OsTask ‘in

E] Tas Add OsTaskAutostart
Tas Del Taskl
E OsRest Modify name of Taskl

E OsEver Copy of Taskl
4 [C] Oslsr Al lah e

Figureb5—11 Delete/rename task window
VE 1 PR Task arZER, ANELS OS WHEKEE Y, il OsTask Init, T EHASHATA A, REEEHmIERLFES K.

Note 1: Users should pay attention to the naming of task, and do not duplicate the name of OS internal functions, such as OsTask Init, the tool will

do

not check this and can only find it during compilation.

NTERAERGTHENZMER. Eaa AN EHBRE, 5 ERMESHBRIESEME, £ T X AHESHR.
Since the operation above of other objects of operating system is the same as operation of task, so the repeat process above of other objects is ignored

below.
TEEIR T B RS E T RA Task BCE FH1f0 . Task Ao & 500 P AL PUSRECE I, LR XX PSR HAC & e AT VR4 41
It is shown the task configuration interface for the operating system with Configurator in Figure 11. The Task configuration interface contains four

categories of configuration items, and the following are detailed descriptions of these four configuration options.
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4 5selfetl -
1= Base
I 1= EcuC
b =% MemMap
PR=1 "N .
b [T] General
» [T] OsCore
4 [T] OsTask
[c] Task1
[T] Task2
[T] Task3

[E] TaskError
[E] OsResource
[T] OsEvent
4 [T] Oslsr
[E] §TMO_ISROsCored
4 [T] OsCounter
E SystemCounterOsCore
4 [T] OsAlarm
» [E] AlarmError
b [E] Alarml
b [E] Alarm2
b [E] Alarm3
b [E] Alarma
4 [T] Alarmb
a OsAlarmAction
A1 0<AlarmActivate ™

Tesk

TaskType [B asic v] OsTaskPriority 1

OsTaskActivation [1 ‘ OsTaskSchedule [Preemptive v]

guu mmm Lr- (- v] TaskStackSize(Bytes) 512 3
OsCore OsCorel Q

OfeskEenRel

OsEvent

Index

In.l.ll |n.l (N Maiius -
T —| ’
[£ Problems 2 l o Remarkl B Properties| 2] Console| X = b8
Time Module Name Description Type

Figureb—12 Task configuration interface

5.2.1 Basic property configuration
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Task
TaskType Basic v OsTaskPriority 1
OsTaskActivation 1 OsTaskSchedule Preemptive v
- L v TaskStackSize(Bytes) 512
OsCore OsCorel E]

Figure5-13 Basic configuration about property and parameters of task

Figure above shows the configurated options about basic property of task, each options is shown in table below.

Table5-8 basic attribute parameter information of task
 Name | Type | Rage [ DefutVahe | Decpion |
TaskType Enum Basic/ Basic AR RA ., FTHUA:

Extended Select the task type. Can be selected:

Basic: A 2 S, AREH HAFRIE DiEE

Basic: can be activated multiple times and cannot use event
synchronization;

Extended: AW 2 RBE0E, AT LMEHFEA R FED DIRE
Extended: cannot be activated multiple times, can use event
synchronization function.

FH P AR B IR i B 75 EERATE 55 R R AT ke %

The user should select the task type according to the needs of
the application.

OsTaskPriority Int 0--1021 1 HEAESEH.

Pagel46 1i



R ssEs
JINGWEI HIRAIN

Fill in task priority.

ATHUE: 0--1021

Value: 0--1021.

PAHH TR, RIS .

The larger the priority number, the higher the priority.

OsTaskActivation

Int

1--255

B AR 55 I B RS

Fill in the maximum number of activation times.

H1 7 R BasicTask W] L2 0B0E, Fr AR A (L5526
(TaskType)#i e B A Basic B, 4 7] DLgk4T X e B I
BEATHCE -

Since only basic task can be activated multiple times, the user

can configure the item only if the “TaskType” is configured as

“BasicTask”.

OsTaskSchedule

Enum

Preemptive/

Non- Preemptive

Preemptive

VAT S5 B 5 itk 7T HUE -

Select the preemptive attribute of the task. Can be selected:
Preemptive: {E55 ATTH f7 88

Preemptive: the task is the Preemptive type;
Non-preemptive: {155 AR (5K .

Non-preemptive: the task is non-preemptive type.

TaskStackSize

Int

256--32768

512

HEAT S HER KN
Fill in the stack size of the task.

OsCore

Ref

Right click on a Task to set it as Auto Start. Figure above shows the configuration options when Task is configured to auto start, and selects the
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AppMode when the Task start.

v OsTask OsTaskD . OsTaskAutostart0 52 |
— el Add OsTask OsTaskAppModeRef
OsResc
= OcE Add OsTaskAutostart
S O Add| |Del Up | Down
Oslsr
= Modify name of OsTask0
Cskoul y Index OsAppMode
[c] OsAlari Copy of OsTask0 0 cvetemAnoMod
— em ode
OshApp Copy Mame of OsTask0 ¥ PP

Figureb—14 Basic property configuration of auto start task

5.2.2  Event allocation configuration for task

I OsTaskEventRef

Add | | Del| |Up| | Down

Index OsEvent

Figure5-15 the event allocation option for Task

FEER T Task BCHE 5 A BRI, WK P AE Task FAS 8 VT B 00 R 55287 (Task Type) BiL & 9 Extended, b Ko
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PEMIER, )R EEAE B R 7 (R 4 3 P d I B e B B o R 8 3 mp 7 ZEMI R B S, SRR AR B iy “ Del” 424K ILMIER . &FME
55 i By e 2 DA i P AR B PR (1 75 SR T 7€

Figure above shows the event allocation options in the Task configuration interface. If the user configured the “Task type” of a task as “Extended”,

the event allocation option shown in figure above will be opened. The user can click the "Add" button to assign events in the event list to the current task.
If the user needs to delete event which has been assigned to the task, click on the "Del" button is needed. How many events each task needs to be allocated

with depends on the user's requirements for the application.

5.2.3 Resource allocation configuration for task

OsTaskResourceRef

Add | |Del| |Up | |Down

Index OsResource

Figure5-16 the resource allocation option for Task
FERIR T Task BCE S P HO BT BCR BT FH P AT DLSRbR 22 8 iy “ Add” 4241, R BRI o4 AT TS . iR P R e g i
FAESS BB UE N B, D75 2 BT 07 B B A 3R e B b e B i g Ak rh i M BR A BR R, SRS RS LB Ll “Del” H B K FLIM
Bro BEAMESS T E R 2 D SR A RIS N R R KIME . FIIN P R 2R, BMEFEL LB W sk,
Figure above shows the resource allocation options in the Task configuration interface. The user can click the "Add" button to assign resource in the

resource list to the current task. If the user needs to delete resource which has been assigned to the task, click on the "Del" button is needed. How many
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resources each task needs to be allocated with depends on the user's requirements for the application. Also, it is aware that each task can allocate at most

one internal resource.

5.2.4 TaskAccessingApplication configuration

OsTaskAccessingApplication

Add | | Del | |Up | Down

Index OsApplication
0 OsApplicationd

Figure5-17 TaskAccessingApplication configuration
FERIR T Task BCE 7 41 Application V7 i, H P A LARAR T “Add” %40, FoVFAE{FES 15 0 ik Application. @1HHH /&
FER Task Y application U5 I ALFR MR, U 75 ZEAE &I H U7 021 3& il ad b 2 i Bl R sl H bR &, AR5 bn 22 8 iy “Del” #2804 A
Ko A Task 75 Zij 10 £ /> Applications B F B4 Task 75 K 1 52
The figure above shows the Application access option in the Task configuration interface. The user can click the "Add" button with the mouse to allow
the current task to access the selected Application. If the user needs to delete the application access permission of the Task, you need to select this
configuration in the list below the figure by left-clicking with the left mouse button, click on the "Del" button is needed. How many Applications each Task

needs to access depends on the needs of the user and the Task.

5.25 Comment window of task

TEE/R T Task REEF P HRVERHS E . H7 A FER PIHS G T S ATMES KR EE . ZXEME BRI RGN E ST
AR, RAENIRRE BAERC B AR SR A 7 o e 15 5 BEH S R S5 e FH P AR S 75 21T 7E
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Figure below shows the comment window in the Task configuration interface. Users can fill in the description information about the current task into

the window. This information is not generated in the configuration file, but only as a reminder to the user in the configuration process. Whether the user

need to fill the comment information is determined by the user according to the actual needs.
X TR R 8 A RAEC B I, A AE R RERSEE & O, AR SRS R RIS & O [R], 7E1R0E R 4000 HoAh 5577 A i B B R
For other objects in the operating system configuration interface, there is the same comment to fill in the window, the comment window of other

objects in the other chapters of the operating system will been no longer repeated describe.
Comment

Flease input comment for the CsTask:

The task object

Figureb5-18 comment window of task

5.3 Resource configuration interface

F P Al g BRbR A B L T R TSR B “Os -> Resource” R Bbs Zc BT 3L HE () “ Add Resource” #AHAE#RAE RG R LB 37 BEUR
I, R EAEH a4 & DN BIR AR ZJa, BTSRRI SR B 58 = R B IR 2 TS H “Resource” TIEl. ]
LUl AR A BB 7 “Os -> Resource -> BIHAFR” , SRS AR H AU P i BbR Zc B0 SRR BEAT M SR B B an 44 . DL B AR 0 DR AR B
ST 52 K 9—K 11,

The user can right-click the tree menu "Os-> Resource" and then click the "Add Resource" button popped up to set up the resource in the operating
system. When building a resource, you need to enter a resource name in the named window popped up. After that, the newly established resources will
appear as the third level menu of the tree structure under the second level menu "Resource". The user can right click "Os-> resource-> Resource name" and
then delete or rename the resource with the pop up option. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.
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Resource
OsResourceProperty | STAMDARD OsResourcelinkedResourceRef
OsCore |OchreD

OsResourceAccessingApplication

Add | | Del | |Up | | Down

Index OsApplication

Comment

Please input comment for the OsResource:

The resource object

Figure5-19  Resource basic property configuration

Figure above shows the two resource base property configuration options in the resource configuration interface, each option is shown in table below.

Table5-9 basic attribute parameter information of resource
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OsResourceProperty | Enum STANDARD/ STANDARD LR TPRA SR,
LINKED/ Select the type of resource.
INTERNAL STANDARD: iZ B35 A hn it 555 :

STANDARD: this resource is STANDARD resource;
LINKED: %5 HEE B

INTERNAL: %5550 A & 5

AR Y BRI B OB RE BT YR, i B 10 (LinkedResource)
IR, TEREE LTSRN R .

If the current resource is configured as a link resource, the
configuration item (LinkedResource) will be turned on,
requiring the user to configure the object linked to the current
resource.

A HTARAA SRR . P o/ B .

The current version only supports STANDARD resource. The

user does not need to modify.

5.4 Event configuration interface
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|j OsEvent 53

| Event

AutoSetEventMask

I EventList
Index EventMame UserEventMask
] CsEventd AUTO

Figure5-20  Event mask property configuration
The user can click the "Os-> Event" option in the tree menu shown in Figure above to enter the event list interface, which contains the general

configuration item of an event module as shown in figure above. The description for this configuration item are shown in table below.

Tableb-10 information of event mask
AutoSetEventMask Boolean False/True True PUTEE il = Py D R X G2 N UTRE R (BT B i

Select whether the event mask is automatically allocated. Can be
selected:

Disable: /7 7 Ta0%f R Gt AL A FAF 70 FCHERY ;

Disable: the user needs to manually assign mask to the event set
up in the system;

Enable: #{F RS0 H 3 R G g L 1 FAF IR .

Enable: the operating system automatically assigns a mask to

the events set up in the system.
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W TR R, B BLIEFEBRIA Enable BT

If the user has no special requirement, the default “Enable”

option is recommended.

s B AR A B T BT S 88 “Os -> Event” , SRS bR /2 88 BB HY B “ Add Event” 28I fE#AE RGP @ AT . LA,
LR B o 44 & DA N A RR . 25, BT SL ISR AR D T S5 K 1 58 = i B AR B8 — 0S8 “Event” 1. FH P AT LI AR
LT “Os->EBvent-> HALAHK” , SRR H B & @ S AR L8 “Del Event” B{# & “Modify name of Event ” X H443E47 B
WEEMmY. U ENENEREEIESHEE 5.2 1E 9—KEl 11.

The user can right-click the tree menu "Os-> Event" and then click the "Add Event" button popped up to set up the event in the operating system.
When user creates an event, user needs to enter the event name in the named window popped up. Later, the newly created event will appear as the third
level menu of the tree structure under the second menu "Event”. Users can click on the "Os - > Event - > Event name", and then in the pop-up option to

delete or rename the event. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.
Comment

Flease input comment for the CsEvent:

The event object

Figure5—21  Event basic property configuration

Figure above shows the basic property configuration parameter for event, each configuration item is shown in table below.

Tableb-11  basic attribute parameter information of event

Name Type Range Default Value Description

OsEventMask Enum AUTO AUTO HE HHHE
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Fill in the event mask.

F P R AE Event Bo & 5 [ 44 B & I (AutoSetEventMask)
WHEN “Disable” , A &I A FAEE T EventMask, 51
RGPS F RIS B REE B, P IoiR
BAT B

only if the configuration of “AutoSetEventMask” of the event is
set to "Disable", this item will open , otherwise the mask of each
event in the system will be automatically assigned , and users

can't modify it.

5.5 ISR configuration interface

R AT IE I bR A B TS “Os > ISR, RJA BUbR A2 Bl 3 HH K “ Add ISR” HZHIEERAT RGP b Wy, g Sr b, 7 %
FEFH 44 R N TR T A4 AR ZJa, BT SR T ISR R S R R S = S R AR S S “ISR” N P T LS AR A
BT “Os > ISR > WA FR” , RJE AL kTl bR 22 8 il “Del ISR” B 72 “Modify name of ISR 7 5% o W dE 47 iH R i B
. U EARKERGERIESHED 5.2 P o—K 11,

The user can right-click the tree menu "Os-> ISR" and then click the "Add ISR" button popped up to add an interrupt to operating system. When an
interrupt is established, the interrupt name needs to be entered in a pop-up named window. After that, the new interrupt will appear as the third level menu
of the tree structure under the second menu "ISR". Users can click "Del ISR" or "Modify the name of the ISR" to delete or rename an interrupt. Please refer

to section 5.2 for detailed information above in Figure 9 - Figure 11.
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4 =selfetl
=~ Base
> EcuC
= MemMap
4 =5 Os_ |
General

OsCore
OsTask
OsResource
OsEvent
a Oslsr
STMO_ISROsCore0
OsCounter
OsAlarm
OsfAppMode
OsSchduleTable
Osipplication
c| Oslec
OsSpinlock

=F Rte

el (o [ofl (o (ol (o]

m

ISR
OslsrCategory OSISRZ InterruptillowNesting
ISRFuncName STMO_ISROsCorel IsrStackSize(Bytes) 1024
OsCore OsCorel
OslsrResourceRef
Add | | Del | |Up | | Down
Index OsResource
Comment

Please input comment for the Oslsr:

The ISR object

4 m

[2 problems 52 | Ll Remark | [ Properties| & Console

Time Module Name Description

Figure5-22 ISR property configuration

FHEEREE RS E T HA ISR BCE M. BRERESE O4M, ISR BLE S & =2k &N, LLFXT ISR Al OsIsrResourceRef iX

PIZRIC B L TIEAT VR 4

Figure above shows the ISR configuration interface. The ISR configuration interface contains three types of configuration items in addition to the

comment window, and the context following will descripted ISR and OsIsrResourceRef these two configuration options detailed.
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TER AR GUE I A% T T AT 464k .
Note: The tool will default to generating System Timer interrupt. Therefore, if the chip supports MCAL, users do not need to configure relevant

interrupts name, interrupt priorities, etc. in MCAL. The operating system will complete the initialization of System Timer interrupt.

5.5.1 Configuration option of InterruptStackMerge

Isr

InterruptStackMerge [ ]

Figure5-23 Configuration option of InterruptStackMerge

Figure above shows the Configuration option of InterruptStackMerge is shown in table below.

Tableb-12 information of event mask
Name Type Range Default Value Description
InterruptStackMerge | Boolean False/True False G A IER, AT LRSI IR IS I
HITHERR LA Ram 2¥1A) . & F AR TR O NE A 2
C B O A ) A KA

When all interrupts cannot be nested, this option can be
selected to merge all interrupt stacks to save Ram space.

The merged interrupt stack size is the maximum value of all

configured interrupt stacks.
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5.5.2 ISR basic property configuration

| ISR
OslsrCategory OSISR1 e InterruptAllowNesting []
ISRFuncName | OslsrFuncName | StackLocation | int_sram_region |
IsrStackSize(Bytes) |1{]24 | OsCore |DsCDreﬂ | |:|

Figure5—24 ISR basic property configuration
Figure above shows the six ISR basic property options in the ISR configuration interface, and each configuration item information is shown in table

below.

Table5—-13  basic attribute parameter information of ISR
_ Name | e | Rame | DefawiVahe |  Deeripion
OslsrCategory Enum OSISR1/ OSISR1 EFEP W, ATHUE:
OSISR2 Select interrupt category, which can be evaluated:
L AZ W EE — 2K
OSISR1: the interruption is the ISR category 1;
2: WY R
OSISR2: the interruption is the ISR category 2;
55— 2R e BT IR o T 5% B Kl S ST VR LA R AT R SR
W55 e %, o5 e DU . T SR N A e Y
SE PR BRI .

The first type of interrupt service function does not allow the

user to use the operating system's service function, and the
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second type interrupts can be used. Users should select interrupt

categories according to the actual needs of the application.

InterruptAllowNesting | Boolean False/True False L T S VIR
Select whether the interrupt is allowed nesting.
ISRFuncName String user-defined -- HEH P E @ SCHTH AR SS BB A FR
Fill in the user-defined interrupt service function name.
ISRStackSize Int 256--32768 1024 e B WA KN
Configure the size of interrupt stack .
5.5.3  Chip configuration for ISR
Chip

InterruptSource |@DMATCDZ2_IRQn

Figureb—-25

Interruptlevel |4

Chip configuration items for ISR

Figure above shows the parameter of Chip configuration, for ISR and the configuration information is shown in table below.

Tableb—14  ChipRelation configuration parameter information

Name

Type

Range

Default Value

Description

InterruptSource

Enum

Choose the hardware interrupt source of this ISR.

4RI ISR AR b Y
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If a core interrupt resource is selected, the properties
ISRCategory,

Interrupt Level and InterruptAllowNesting are no longer
necessary to configure.

IR — AR, ISR 285, R TIC Je g A b ik
BT ERE.

InterruptLevel Int 1--255 1 Choose the priority of this ISR.
P ISR B+ i Se
Note: Any ISR of category 1 must have higher priorities than all
ISRs of category 2.
5.5.4 Resource allocation options of ISR

OslsrResourceRef

Add | | Del | |Up| | Down

Index DsResource

FEEIR T ISR BCE 51 A A B YR 4 Bk I .

Figureb5-26  Resource allocation options of ISR
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i “Add” Fefll, AR M0 ISR, M A S T AL X0 R 55 B VR I 94 BT 0 e P
P B T S o 5 S MR VR, 5 BT 22 B0l D™ Bl FURER . 630 T AR5 B8 0 920 25 0 VR 1 A B
R R

Figure above shows the resource allocation options in the ISR configuration interface. The user can select the resource that needs to be allocated to the

current interrupt service function in the "Resource" drop-down box, then click the "Add" button to assign the resource to the current ISR If users need to
delete resources which have been assigned to the current interrupt service function, users need to choose the resource in the list below in figure 24 and then

click the “Del” button. How much resources each interrupt service function needs to allocate to are determined by users' requirements for the application.

5.6 Alarm configuration interface
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4 s elfetl
|=* Base
== EcuC
= MemMap
4 =5 Os_
E General
E OsCore
E OsTask
E OsResource
E OsEvent
@ Oslsr
@ OsCounter
4 @ OsAlarm

AlarmError
Alarml
Alarm?2
Alarm3
Alarméd
Alarmb
Alarm?
Alarm3l
] OsAppMode

Alarm

OsAlarmCounterRef SystemCounterOsCore0 E

OsAlarmAccessingApplication

o) [8) o)

Index OsApplication

m

Comment

Please input comment for the OsAlarm:

The alarm object

Figure5-27  alarm general configuration interface

FP Al b A i L SR “Os > Alarm” 5 285 SUbs B Ly 58 A “ Add Alarm” $HIEBRAE RGUH L IRE . ELIRERT,
i AL A 4 B D PR IRE AR a1 B = e B M BLE S T SE R “ Alarm” R AT BLEE
M AR D “Os->Alarm -> fRELFR” , SRJE EHH A0 BN AR 28 H il “Del Alarm” B /2 “Modify name of Alarm” X i # i 47
MEReE Eard. L ENENERERIFESHET 52 PEO—K 11,

The user can right click the tree menu "Os-> Alarm", and then click the "Add Alarm" button to set up the Alarm in the operating system. When setting

up the alarm, you need to enter the alarm name in the named window popped up. After that, the newly established alarm will appear as the third level menu
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of the tree structure under the second menu "Alarm”. After clicking the button of Os - > Alarm - > Alarm name ", users can click "Del Alarm", "Modify the

name of Alarm" or "Add Os AlarmAutostart" to delete alarm, rename alarm or set alarm to auto start. Please refer to section 5.2 for detailed information
above in Figure 9 - Figure 11.
5.6.1 Basic property configuration of alarm

Alarm

OsAlarmCounterRef |Fy5temCounter | |£|

Figure5-28  Basic property configuration of alarm

Figure above shows the three alarm basic property configuration options in the alarm configuration interface, as shown in table below.

Tableb-15  basic attribute parameter information of alarm

OsAlarmCounterRef | Ref - SystemCounter PR P BT s

Select the counter used by the alarm.

5.6.2 Configuration item of alarm action

4 OsAlarm

L

B AlarmError

I . 4 -~

:::: Add OsAlarmAutostart

5 =T Alar Add OsAlarm ol
» [T] Alar Del Alarml e
> [c] Alar Modify name of Alarml

b Alar Copy of Alarml

> [c] Alarm31 [
Figure5-29  configuration parameters of alarm action
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Figure above shows the configuration options for alarm actions, Users can choose the corresponding alarm action according to their own design.

4 l=selfetl “  OsAlarmActivateTask
== Base
= EcuC OsAlarmActivate TaskRef Taskl B
= MemMap
a = Os_
E General
E OsCore
E OsTask
E OsResource
E OsEvent
E Oslsr

E OsCounter
4 E OsAlarm

AlarmError

a Alarml
P E OsAlarmAction

OsAlarmActivateTask

= . -
Figure5-30 configures the alarm action is to activate a task

PR RO T R A A AT 45 X LG B T, AT BAE OsAlarmActivateTask 1450 B (1 (E.55

Figure above shows the configuration interface in which users can choose the task that has been configurated to activate a task. The user can select the

m

corresponding task in “OsAlarmActivateTask”.
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4 Zselfetl *  OsAlarmSetEvent
l== Base
& EcuC OsAlarmSetEventTaskRef Taskl B OsAlarmSetEventRef OsEvent
= MemMap
4 =% Os_

General

OsCore
OsTask

OsResource
OsEvent
Oslsr
OsCounter
a Osalarm
AlarmError

a Alarml
4 OsAlarmAction

OsAlarmSetEvent
s [C] Alarm2

m

Figureb-31 configures the alarm action is to set event
FEER TR E R E SRR B SRR N A BCE S, T R BAE OsAlarmSetEvent HH 30 N AR e B 1S AF SOz SR AR 55

Figure above shows the configuration interface for configuring the alarm action to set up the event, and the user can select the corresponding set of

events and the task to receive the event in the “OsAlarmSetEvent”.

Pagel 66 11



2 2=

JINGWEI HIRAIN

4Fselfetl “  OsAlarmlIncrementCounter
=~ Base
= EcuC OsAlarmlncrementCounterRef OsCounter B
= MemMap
4 = Os_ 1 =
E General
E OsCore
E OsTask
E OsResource
OsEvent
Oslsr
OsCounter
a OsAlarm
AlarmError

4 Alarml
4 OsAlarmAction

OsAlarmIncrementCounter
a [C] Alarm2
Figureb5-32 configures the alarm action is to IncrementCounter
IR TS E AR SR R I T AR 6T B B B SR, A P AT LAAE OsAlarmIncrementCounterRef HHZEFE560 B AR 3R AR 1T £ 4%

Figure above shows the configuration interface for configuring the alarm action to increment counter, the user can choose the corresponding software

m

counter in “OsAlarmIncrementCounterRef”.

Pagel67 Tl



R ssEs
JINGWEI HIRAIN

4Fselfetl “  OsAlarmCallback
=+ Base
e OsAlarmCallbackName DUMY_CALLBACK
=% EcuC
= MemMap
4 == QOs_ n

General
OsCore
OsTask
OsResource
OsEvent
Oslsr
OsCounter
4 OsAlarm
AlarmError
Alarml
Alarm2
Alarm3
Alarmd
Alarmé
Alarm7

4 Alarm31
y OsAlarmAction
OsAlarmCallback {2 Problems 2 —Lu] Remark | [J Properties £ Console

m

Figure5-33  configures the alarm action is to call back
SR 7R E AR E S U (8] e RO S MR E S, T AT PAAE OsAlarmCallbackName Hfed5nt B (4[] if e 2 pR £ 44
Figure above shows the configuration interface for configuring the alarm action to call back, and the user can select the corresponding call back in the

“OsAlarmCallbackName”.
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5.6.3 Configuration option of auto start alarm

v OsAlarm H

Qshlarml
Os. Add OsAlarmAutostart

Os! Add Osalarm
Os. Del OsAlarm1
OsApy Modify name of OsAlarm1

OsSch copy of OsAlarm1
OsAppircamon |-|'

= o~

Figure5-34 configuration option of auto start alarm

User can configure the alarm to auto start by clicking "Add Os AlarmAutostart" in figure above.

4Fselfetl “ | OsAlarmAutostart
=% Base
. 3 EcuC OsAlarmAlarmTime 20 OsAlarmCycleTime 65530
> = MemMap OsAlarmAutostartType [ABSOLUTE -
4 = Os.will
General OsAlarmAppModeRef

> [e] 0sC
B

OsResource

) OsEvent
> Oslsr 0 SystemAppMode

> OsCounter
4 Osalarm
AlarmError

Index OsfppMode

m

Alarml
> Alarml
> f-\l.srm3
» [€] Alarmd
- [E] Alarmé

[T] Alarm7
4 [C] Alarm31

4 m

OsAlarmAction
OsAlarmAutostart [%! Problems &2 Cm Remark | ] Properties ) console

Figureb5-35 configuration parameters of auto start alarm
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Figure above shows the configuration interface when the alarm is configured as auto-start, and each configuration item information is shown in table

below.

Table5—16  basic attribute parameter information of auto-start alarm

Name Type Range Default Value Description

OsAlarmAlarmTime Int 1--65535 1 HEWEE — AR, DL EEs i) tick [HR R, 7]
HYfE
Fill in the tick value of the counter that first occurrence of the

alarm.

OsAlarmCycleTime Int 1--65535 1 PR T I R A EME, LU I tick (RN .
Select the periodic value of the alarm, which is represented in
tick value of the counter.

ZECE TN 0 Lo A A E v AR A IR E .

This configuration item is 0 indicating that the current alarm is

not periodic alarm.

OsAlarmAutoStartTyp | Enum ABSOLUTE/ ABSOLUTE wFEH RENEN, ATEUE

e RELATIVE Select the auto-start type, can be selected:
ABSOLUTE: LA} it a] 5 J5 5
ABSOLUTE: start at absolute time.
RELATIVE: PURIX I 8] H J5 3
RELATIVE: start at relative time.
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5.7 Counter configuration interface

Counter

OsCounterMaxillowedValue | 65535

OsCounterMinCycle

QOsCore

1

|OchreD

| OsCounterType

Figureb5—-36

| OsCounterTicksPerBase |1 |

| DsSecondsPerTick |D.DD1 |

HARDWARE

Basic configuration parameters of counter

Figure above shows the five basic property configuration options of counter in the counter configuration interface, each option is shown in table below.

Table5-17  basic attribute parameter information of counter
Name Type Range Default Value Description
OsCounterMaxAllowe | Long 1--4294967295 65535 HE T B R THEUE -
dValue Fill in the maximum value of the counter.
OsCounterTicksPerBa | Int 1--65535 1 G THER R0, B SE I 48 75 22 RN tick $oE .
se The hardware timer needs a cumulative tick value for the count.
OsCounterMinCycle | Int 1--65535 1 TEE A 2 R T A O ] S e 1 A M
Fill in the minimum cycle value of the periodic alarm using the
current counter.
OsSecondsPerTick Int 1--65535 1 FA P AR S Bm B H e B
Configured according to the actual application by users.
OsCounterType Enum SOFTWARE/ SOFTWARE LT E AR R,
HARDWARE Select the counter type.

A HTRRA SR AT s . P e/
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The current version only supports SOFTWARE counter. The

user does not need to modify.

OsCore Ref

F P A G BN 75 2, iR OSEK #1F RSthrE e, Mo E THBUAESL T — D RGTHEES SystemCounter. H 7 A LU SystemCounter
WS BUEAT B, ERARRIMER.
The user needs to be aware that Configurator has set up a SystemCounter by default according to the OSEK operating system standard, the user can

modify the parameters of SystemCounter, but cannot delete them.

5.8 AppMode configuration interface

OS 3ZHFfi % 256 FM AR, F7 T BAE R GG E R BeE € XN IR . OS MIISAT L AURAER — M RN o R B fE R 4E
BCEARAT H 2 N R, OS R4 —FERIA R B AR . LB R G0 TAREXMEAR T . B2 R T RGN HE RIS S E W 3.7,

OS supports up to 256 application modes. Users can customize the application modes in the system configuration phase. The operation of OS must be
in one application mode. If the user does not set any custom application modes in the system, OS provides a default application mode. In this case, the
system will work in this default mode. For more information on system application modes, see chapter 10 of this article.

P A B AR A B T RIS L “Os -> AppMode” 285 B bs 22 e Y ) “ Add AppMode” JZAHIERRIE R GT @ MR 2
LN IR, 7R B SR A A2 B DR R AR AR A PR 2 a B AL B L AR EORE AR D9 B I S A ) B = S R AR S SR

“AppMode” T, AT LU AR A “Os -> AppMode -> MR AFR” , SRS 7EHH el ol AR 2 8 B i “Del AppMode”
B# 2 “Modify name of AppMode” %f B FHARAXFATMBRELHE Han 4. DL ENBERERERIESE R 5.2 HE 9o—KEl 11.

The user can right-click the tree menu "Os-> AppMode", and then click the "Add AppMode" button popped up to set up the application mode in the
operating system. When building an application mode, the user need to enter the name of application mode in the pop-up name window. After that, the new
application pattern will appear as the third level menu of the tree structure under the second menu "AppMode”. Users can through the right mouse-click on
the button of "Os - > AppMode - > application model name" to choose application mode, and then left-click "Del AppMode" or "Modify the name of

AppMode" in the pop-up option to delete or rename application mode. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.
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After setting up an application mode by users in the operating system, there is only the current ID information of the application mode in configuration

interface and without any relevant parameters to be set up by users, the ID information is automatically assigned by Configurator, users don't need to

configure it.

5.9 ScheduleTable configuration interface

FPR] LA SR A e B B JE S B “ Os -> ScheduleTable” SR J& b Zc g B o 3#L ) “ Add ScheduleTable” #2411 AE 415 A 40 Hh i 321 5

Ko HILHPERN, FFEATHA A E O RN R RAIR ZJa, B LR LR A T A R = i L B B e
“ScheduleTable” Fifi. FF Al LU L AR 47 B 5 “Os -> ScheduleTable > R AFR” , SRJEEFEH IR IE S REs A B SE “Del
ScheduleTable” 5{# 72 “Modify name of ScheduleTable” X1 & K ST MR EE Hiv 44 .

The user can right-click the tree menu "Os-> ScheduleTable" and then click the "Add ScheduleTable" button popped up to set up the ScheduleTable
in the operating system. When the schedule table is set up, the schedule table name needs to be entered in the named window popped up. After that, the
newly created schedule will appear as the third level menu of the tree structure under the second menu "ScheduleTable”. Users can through the right-click
on the button of "Os - > ScheduleTable - > scheduling table name “to choose the schedule table, and then through the left-click of "Del ScheduleTable" or
"Modify the name of ScheduleTable" in the pop-up option to delete or rename the scheduling table.

MR A BER R R, BB T HIE SRR N E s DR UHSE R “EPx” , AF XA EERN— DT Rl 7 AT Pl
bR AT B L “Os -> ScheduleTable -> I ERAFR -> PUATRAFR” , AR5 AEH HH LTl bR 22 8 il “ Add EP” H24H £ 1218 B 3R o
AT FL FESTHAT RN, T AR R B A AL D A A SAT A RR . HL AT BOE S AR A BB T “ Os -> ScheduleTable -> R A TR -> h
1T RARRT , SRJETERA e Il i SRR /28 By “Del EP” $hAT i EAT MRS . DL E BRI BURE RIS HE 51 5.2 HIE 9—K&l 11,

After the user creates the schedule table, Configurator will automatically create a fourth-level menu "EPx" below the schedule table as an execution
point for the schedule table. Users can choose the schedule table through the right-click on the button of "Os - > ScheduleTable - > scheduling table name- >
expiry point name", and left-click the "Add EP" button in the pop-up option, then new expiry point is added. When establishing the expiry point, enter the

expiry point name in the pop-up name window. The user can right-click "Os-> ScheduleTable -> schedule table name -> expiry point name", and then click
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"Del EP" to delete expiry point. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.

5.9.1 Basic property configuration of schedule table

ScheduleTable

OsScheduleTableCounterRef | SystemCounterOsCorel |

DsScheduleTableRepeating [

FinalDelay 1 | OsScheduleTableDuration
Figureb5-37 basic property configuration of schedule table
Figure above shows the four alarm basic property configuration options in the schedule table configuration interface, and each option is shown in table
below.
Table5-18  basic parameter information of schedule table
Name Type Range Default Value Description
OsScheduleTableCoun | Ref 16 PR R A FH T 2
terRef This parameter contains a reference to the counter which drives
the schedule table.

OsScheduleTableRepe | Boolean False/True False ERFRHERETNEEPATIHER, A]a1EN:
ating Select whether setting the schedule table to repeating mode, can

be selected:

et REERHAT B R BB MK IR IAT .

Selected: first expiry point on the schedule table shall be
processed at final expiry point delay ticks after the final expiry

point is processed.

A P ERAT e R R A AT
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Not selected: the schedule table processing stops when the final

expiry point is processed.

FinalDelay Long 0--65535 W RPAT Tl 5 — MUT RG24 tick 5 HRPAT .
The number of tick value between the last execution point and
the finishing of the schedule table.

OsScheduleTableDura | Long 0--65535 FH P AR s S fm B PC &

tion

Duration of the schedule table.
ZIC B WY AE OsScheduleTableRepeating 2% H B 45 %L
The configuration item is valid only when

“OsScheduleTableRepeating” is selected.

5.9.2

Configuration property of auto start schedule table
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| OsScheduleTabled &2

I ScheduleTable

Os5cheduleTableCounterRef |Sy5temCounterDsCDreﬂ | IZI

FinalDelay

1

I OsSchTblAccessingApplication

OsScheduleTableRepeating [

DsScheduleTableDuration 1

Add | Del| |Up | |Down
Index OsApplication
1] OsApplicationd

Figure5-38 configuration property of auto starts schedule table

Figure above shows that the configuration options of auto start schedule table, and each option is shown in table below.

Tableb—19

parameter information of auto starts schedule table

OsScheduleTable Auto
startType

Enum

ABSOLUTE\
RELATIVE\
SYNCHRON( & K 3%

)

ABSOLUTE

WFEH HNIEA, ATHE:

This specifies the type of the autostart for the schedule table, can
be selected:

ABSOLUTE: A%} 8] H 5 5l

ABSOLUTE: The schedule table is started during startup with
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the StartScheduleTableAbs() service.

RELATIVE: LUAHX I [A] 5 5 3

RELATIVE: The schedule table is started during startup with
the StartScheduleTableRel() service.

OsScheduleTableStart | Int 1--65535 1 WS WERSE — O ERI A, PATHEER I tick 3R

Value Absolute autostart tick value when the schedule table starts.
Only used if the OsScheduleTableAutostartType is ABSOLUTE.
Relative offset in ticks when the schedule table starts. Only used
if the OsScheduleTableAutostartType is RELATIVE.

OsScheduleTableApp | Ref SystemAppMode | R R B B 3 A AL 1) B

ModeRef Reference in which application modes the schedule table should

be started during startup

5.9.3  Property of schedule table expiry point
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| OsScheduleTabled &3 =

ScheduleTable

OsScheduleTableCounterRef |SystemCounterOsCoreD | OsScheduleTableRepeating []

FinalDelay |1 | OsScheduleTableDuration

0s5chTblAccessingApplication

Add | |Del | |Up | | Down

Index Oshpplication
0 OsApplicationD

Figure5-39 property of schedule table expiry point

FHEE7R T ScheduleTable FC B 5 HHITAAT AR . BN TR EEROE BT AT R R Y. AT HE2 0. el EP 1Y)
We B T T B SO B S 12

Figure above shows the list of expiry points in the schedule table configuration interface. This table shows all the expiry points and their attributes.

The table cannot be modified directly. The user can modify the corresponding attributes in the EP configuration interface.

5.9.4 Basic property configuration of EP
] *EPO 32

EP

OsScheduleThlExpPointOffset |1
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Figureb5—40

property of expiry point

Figure above shows a basic property configuration option for the EP in configuration interface, as shown in table below.

Table5-20  parameter information of expiry point
Name Type Range Default Value Description
OsScheduleTblExpPoi | Long 1-- 4294967295 1 ¥ & EP 7EfTJE ScheduleTable " #E B o in s B HI WAL, LA
ntOffset AR tick IR

Set the offset value of EP at the starting position in the
ScheduleTable, in tick value of the counter.

A EP: O--THEER 1 ST EUE

The first EP: 0-- the maximum value of the counter.

HoAth EP: ST —A EP Z{E N 1--THEE B f R T Bl
Other EP: the previous EP reduce 1--the maximum value of a

counter .

5.9.5 Configuration of EP actions

Figure below shows the property configuration option for EP actions, configuration principle please reference chapter 5.6.2 for detailed information.

Pagel79 Tt




Z4E)E
JINGWEI HIRAIN

4 ~Fselfetl

=

=

4

> &

=

Base
EcuC
MemMap
Os_ =

General

b OsCore

>
>
>
K

OsTask
OsResource
OsEvent
Oslsr
OsCounter
OsAlarm
OsAppMode
OsSchduleTable
4 [c| OsScheduleTable
4 ExpiryPoint

a [T] EPO

4 | c| TaskActivation
TaskActivation
EventSetting

Figure5-41

OsScheduleTableTaskActivation

OsScheduleTableActivateTaskRef Taskl

configuration of EP actions
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5.10 Application configuration interface

OsScheduleTabl

hd OsApplication .( |
v OsApj Add OsApplication

Os Copy Name of OsApplication
OshApplicationi
Osloc
Figureb-42 Add Application

FH ] DLd e RS A B B T T S 51 Oss -> Application”, 8 J5 B Zc B 5. 77 58 HH (19 Add OsApplicaton "4 734 R4t HH i 37 Application.
5T Application B, 75 ZAEFH a4 & %I\ Application 488, ZJ5, HrE LK Application ¥ AT 50 158 = B AR 28 — )
SCHL “ Application” FTl. AP A PLE bR A # S “Os -> Application ->Application ZFK” , SR J57E5 H B I o ks A B Hd “Del
Application” B(# 72 “Modify name of Application” XJ N HFEFHATMIREE Eav . UL ENEMEREEESHET 5.2 HE —E 11,

The user can right-click the tree menu "Os-> Application " and then click the "Add Application " button popped up to set up the Application in the
operating system. When the Application is set up, the Application name needs to be entered in the named window popped up.After that, the newly created
Application will appear as the third level menu of the tree structure under the second menu " Application ".Users can through the right-click on the button
of "Os - > Application - > Application name “to choose the Application, and then through the left-click of" Del Application” " or "Modify the name of
Application " in the pop-up option to delete or rename the Application. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.

5.10.1 Basic property configuration of Application

| OsApplicationD 32 =
OsApplication
OsTrusted OsTrustedApplicationDelayTimingViolationCall
OsTrustedApplicationWithProtection [] OsRestartTask | |
OsAppEcucPartitionRef | EcucPartitionD | OshpplicationCoreRef | OsCored |
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Figureb—43

Basic property configuration of Application

Figure above shows six basic Application basic property configuration options in the Application configuration interface, as is shown in table

below.

Tableb5-21

Basic attribute parameter information of Application

Name

Type

Range

Default Value

Description

OsTrusted

Boolean

False/True

True

RS ALE template. ¢ A i & ACHD .
Choose whether generate the trigger code in the template.c.
flife: THEES B DI BETE TSR [FIAH AT 25 HH AR Bl

Enable: trigger function for this counter will be generated in corresponding
task or ISR.

KUERE: ik DIEEM A STE template. ¢ AR

Disable: trigger function will not be generated in template.c.

OsTrustedApplication
DelayTimingViolaton
Call

Boolean

False/True

False

M T 4a € 2 ALl 51 Z AT RGN AR PR AR
N R LRIR A, B S 5 8RB 2 AT 550 0] 4
WHEAE RGN AT (RAl CallTrustedFunction)
Parameter to specify if a timing violation which occurs within a trusted
OS-Application is raised immediately of if it is delayed until the current
task

returns to the calling OS-Application (return of CallTrustedFunction)

2 PR, A ProtectionHook () 2 %EIR

B ElaEs] &KX ProtectionHook () 37 B FH .

true: violation / call to ProtectionHook() is delayed

false: timing violation cause an immediate call to the ProtectionHook().

OsTrustedApplication

Boolean

False/True

False

M 1% — AL RGN R 7 3T 2 7 Z A AR
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With Protection ial
Parameter to specify if a trusted OS-Application is executed with memory
protection or not.
e RGN HBFIBITEZ RIS, XEWRESHIRZ
52 PR Y
T NMHAREFIA TSR (B
true: OS-Application runs within a protected environment. This means that
write access is limited.
false: OS-Application has full write access (default)
OsRestartTask Fnum Name of OsTask - (Al v DLEERAE RGN IR 0 — MESS 8 XONE TS
TS5
Optionally one task of an OS-Application may be defined as Restart Task.
Multiplicity = 1:  #15 protection hook 1R K42, F|JEATESSwi#lE
RGOS .
Multiplicity = 0:  fEfRIFEIIR KA G, BAEEFSBE3NES).
Multiplicity = 1: Restart Task is activated by the Operating System if the
protection hook requests it.
Multiplicity = 0: No task is automatically started after a protection error
happened.
OsAppEcuPartitonRef | Ref - - TR N TSI Ecue 431X .
Denotes which "EcucPartition" is implemented by this "OSApplication".
OsCore Enum - - EAN%EEE T,

Which Core this Item belongs to

5.10.2 Task allocation configuration for Application
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OsAppTaskRef

Add | Del| |Up| | Down

Index OsTask
0 OsTaskD

Figure5-44 The task allocation option for Application
R8T Application Bt & 5 i H HIAE S5 70 BCke il b B FTs AR 55 0BG A0 5 . P AT BB AR sy “Add” #2L, RHE S5 5IR T i
1255 73 48 T N IR 7 o ISR 5 20K 2870 B4 24 1 N FH AR A AT 95 M sk, ) SEE7E B v 1 5 AT 95 9 2l ied b 2 B B it ) T gk o
TR MIBRINAESS, SR G RAR s “Del” &S MR . ®AMESS TFZ 0 2 TS5t A P AR B R 5 10 75 R 1M E
The figure above shows the task assignment options in the Application configuration interface. The task assignment option shown in the image above
is turned on. The user can click the "Add" button to assign the task in the task list to the current application. If the user needs to delete the task that has been
assigned to the current application, the task to be deleted needs to be selected in the task list at the bottom of the figure by left-clicking, and then clicking

the "Del" button with the left mouse button to delete it. How many tasks need to be assigned to each task is determined by the user based on the needs of

the application.

5.10.3 Alarm allocation configuration for Application
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OsAppAlarmRef

Add | |Del | |Up| | Down

Index OsAlarm

Figureb—45 The Alarm allocation option for Application

EEE7R T Application At 5t A HUIRE o BCik . _EEIFR BIRE D BCIE g E . Pl BUSAR s “Add” $%H], RHRE SR )
sy 2 N RE o AR T B D4 o o gy = Al S A RS e O3 B M R, DU 75 24 1 mh R O B3 B 1 R B b A e oy R S
i LR AR, ARG bR R By “Del” 42K MR . BFAMRE T 200 10 2 /D4 iy HT - AR B P AR 7 1 76 SR T E

The figure above shows the alarm assignment options in the Application configuration interface. The alarm assignment option shown in the image
above is enabled. The user can click the "Add" button to assign the alarm in the alarm list to the current application. If the user needs to delete the alarm
that has been assigned to the current application, you need to select the alarm to be deleted in the alarm list at the bottom of the figure by left-clicking it,
and then click the Del button with the left mouse button to delete it. How many alarms need to be assigned to each alarm is determined by the user based

on the needs of the application

5.10.4 AppCounter allocation configuration for Application

FEE7R T Application it B 57 i AN THAES 73 B I, B B Pos B BT T B s o BCAE o e . B R ARUAR iy “Add” 2411, K
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INEFH VARG B AR A0 N FH R e B8 75 SR 11

The preceding figure shows the application counter allocation options in the Application configuration interface. The app counter allocation option

shown in the image above is turned on. The user can click the "Add" button to assign the application counter in the application counter list to the current
application. If the user needs to delete the application counter that has been assigned to the current application, you need to select the application counter
to be deleted in the application counter list at the bottom of the figure by left-clicking it, and then click the Del button to delete it. How many app counters

need to be assigned to each app counter is up to the user based on the needs of the application.

OsAppCounterRef

Add | |Del | |Up | | Down

Index OsCounter

Figure5-46 The AppCounter allocation option for Application

5.10.5 Applsr allocation configuration for Application
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OsApplsrRef

Add | | Del | |Up | | Down

Index Oslsr

Figure5-55 The Applsr allocation option for Application

EBEIR T Application FCE S H) Applsr 7BCiEI. LEFTRBIRH] Applsr 7 Boik g5 - F P AT RABRAS sl “Add” #5240, ¥
Applsr 5K AW Applsr 7 EC4E M AT LT . R - & EH & B S ur B H AL 7 Applsr fHFR, W7 ELE AR 1 Applsr 4138181
B o B B o A T e v 7% 2 MBR (1) Applst, 2RV BAR A2 SR “Del” #AH4 HMIBR . A Applsr 752250 BC 22> Applsr B P AR B A A2
Fr #7531 5E o

The figure above shows the Applsr allocation options in the Application configuration interface. The Applsr allocation option for the application
shown in the image above is enabled. The user can click the "Add" button to assign Applsr in the Applsr list to the current application. If the user needs to
delete the Applsr that has been assigned to the current application, you need to select the Applsr to be deleted in the Applsr list at the bottom of the figure
by left-clicking, and then click the "Del" button with the left mouse button to delete it. How many Applsrs need to be allocated per Applsr is determined

by the user based on the needs of the application.

5.10.6 Applsr allocation configuration for Application
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OsAppScheduleTableRef

Add| Del | |Up | | Down

Index OsScheduleTable
0 OsScheduleTablel

Figure5-56 The AppScheduleTable allocation option for Application

BB/ T Application BCE A1 H 1Y App HEE R 2 BCED . EEIFTRE App AR ECIEDH T /5 . P A LU AR fidh “Add” %4,
App WEERFIZZ ) App v g i N AR R R P 75 20K 470 Mo s 2 il M FHAR 7 1) App W 2R MR, 75 2472 &P N7 H) App
i B 2R 4 R 5 B b e B B o R 3ade 5 M R 1) App TR EERR, SRJG AR BBty “Del” 1240 MR . 4> App 1R T E 0 Bic % /b
App W BER i AR L A e 0 75 SR T 7

The figure above shows the App schedule table allocation options in the Application configuration interface. The App schedule allocation option shown
in the figure above is enabled. Users can click the "Add" button to assign the App schedule table in the App Schedule list to the current application. If you
need to delete the App schedule table that has been assigned to the current application, you need to select the schedule table that needs to be deleted by left-
clicking in the App schedule table list at the bottom of the figure, and then click the Del button with the left mouse button to delete it. How many schedule

table need to be allocated to each schedule table is determined by the user based on the needs of the application.

5.10.7 AppSpinlock allocation configuration for Application
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OsAppSpinlockRef

Add | | Del| |Up | | Down

Index OsSpinlock

Figure5-57 AppSpinlock allocation option for Application

BT APP HiESiEC E S ) APP B hEgi ) BeikIil. BRI FRE) APP H ie Bk 0 Bl gt 5 o FH P AT BB AR /il “ Add” #%4H,
R APP H g8 51 i) APP B eSS/ FCse il MR P o dn SR 7 7 B0 2 0 Be g 4 i N AE P ) APP BBt B, =5 242 B P R 7
APP H gl 51| ik bl b 2 B 2R o (T ik v 75 AR 1) APP B RS, SRS bR 22 Bt iy “Del” #2404 MR . 51> APP B e85 2 70 iic
% /b APP B Jieth et H - AR L R A e B 75 KT E o

The figure above shows the APP spinlock assignment options in the APP spinlock configuration interface. The APP spinlock table allocation option
shown in the figure above is enabled. The user can click the "Add" button to assign the APP spinlock in the APP spinlock list to the current application. If
the user needs to delete the APP spinlock that has been assigned to the current application, you need to select the APP spinlock that needs to be deleted in
the APP spinlock list at the bottom of the figure by left-clicking with the left mouse button, and then click the "Del" button to delete it. How many APP

spinlocks need to be assigned to each APP spinlock is determined by the user according to the needs of the application.
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5.10.8 Hook configuration items for Application

1 OsApplicationHooks 53

OsApplicationHooks

OsAppErrorHook [ OsAppShutdownHook
OsAppStartupHook

Figure5-47 Hook configuration parameters for Application

Figure above shows the configuration options for the Hook parameter for Application, and the configuration information is shown in table below.

Table5—-22  Hook configuration parameter for Application information

Name Type Range Default Value Description

B R G0e B AppErrorHook BhfiE. 1] /4)i%k:

OsAppErrorHook Boolean False/True False )
Select whether the system use the AppErrorHook function. Can be selected.

R RS2 B4 AppShutdownHook ThRg. A4 ik:

OsAppShutdownHo )

ok Boolean False/True False Select whether the system use the AppShutdownHook function. Can be
selected.
R RGeS AppStartupHook Dhfg. H/A)ik:

OsAppStartupHook | Boolean False/True False Select whether the system use the AppStartupHook function. Can be
selected.
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5.11Toc configuration information

o] UsApphcationl
v |0
Add Osloc
il [+

Copy Mame of Osloc

Receiver
[zl Sender

Figureb5—-48 Add loc

F AT UIE TS SRR A BB R RS “Os -> Toc” SR )a Bbn A2 B Bl B Y ) “ Add Os Toc” #ERAEERATE R Ge P N HIREFP o S0 2RI,
s EEAE Y i 44 B AN Toe BFR. )5, BT SLE) Toc KA E W IR 4548 ) 58 = i 5 R ILAE 238 — K5 “Osloc” M. 7 A] LU B
WA “Os > loc -> loc AFR” , SRJGAESRH I S BRAR Zc B Bi7 “Del Toc” B0 72 “Modify name of loc” X loc #E4T MR Bl # H
frd. L ENBEREIRERESEET 5.2 PR 9—K 11.

The user can right-click the tree menu "Os-> loc " and then click the "Add Ioc " button popped up to set up the loc in the operating system. When the
Ioc is set up, the Ioc name needs to be entered in the named window popped up.After that, the newly created loc will appear as the third level menu of the
tree structure under the second menu " loc ".Users can through the right-click on the button of "Os - > loc - > loc name “to choose the loc, and then through
the left-click of" Del Ioc” " or "Modify the name of Toc " in the pop-up option to delete or rename the Ioc. Please refer to section 5.2 for detailed information

above in Figure 9 - Figure 11.
5.11.1 Basic property configuration of loc

OslocCommunication

locQueue [] OslocBufferLength

Figure5-49 Basic property configuration of loc
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Figure above shows tow basic Ioc basic property configuration options in the loc configuration interface, as is shown in table below.

Table5—-23 Basic attribute parameter information of Ioc

locQueue Boolean False/True False TP S EVH B R BA B 2544
Choose whether queue structure is used within the message.
OslocBufferLength | Int 0 .. 4294967295 1 SEJE R SCEON BB 0 BCIK T0C AT ERBABIIRI RN

This attribute defines the size of the IOC internal queue to be
allocated for
a queued communication.

5.11.2 OslocDataProperties configuration for loc

| OslocDataProperties

OslocDataPropertyln..  OslocDataStandardTy... OslocDataUserTypeRef  OslocDataArraySize dataName

Figure5-50 OslocDataProperties configuration for Ioc
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The figure above shows the data priority configuration options in the IOC configuration interface, after selecting the priority and other attributes of

each data type, users can click the "Add" option to apply the configured data priority to the IOC. If you need to delete the data priority configuration of the
current IOC, you need to select the configuration to be deleted by left-clicking in the data priority configuration list at the bottom of the figure, and then
click the Del button to delete it. How much interrupt priority needs to be configured for each IOC depends on the needs of the user based on the needs of

the I0C.

5.11.3OslocReceiverProperties configuration for loc

OslocReceiverProperties

OslocReceiverPullCB | | OslocFunctionlmplementationKind | DO NOT CARE

OslocReceivingOsApplicationRef | OsApplicationd |

Figureb5-51 OslocDataProperties configuration for Ioc
Figure above shows the two OslocReceiverProperties options in the Ioc configuration interface, and each configuration item information is

shown in table below.

Table5-24  basic attribute parameter information of ISR

Name Type Range Default Value Description
OslocReceiverPullCB | FunctionNa | - - I 5 SR BRI A4 PR, 10C BEAERRICER FE Uy
meDef FEAZ L o
This attribute defines the name of a callback function that the
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IOC shall call on the receiving core for each data reception

OslocFunctionlmplem | Enum DO NOT CARE
entationKind FUNCTION
MACRO

DO NOT CARE

WS HBUE R communication & #7 LB A 22 b & —
BRI
This parameter is used to select whether this communication is

implemented as a macro or as a function.

OslocReceivingOsAp | Ref -
plicationRef

I Ja8 1 o R A R G e B E U4 OsApplication
S ) 51 T
This attribute is a reference to the receiving OsApplication instance

defined in the configuration file of the OS

5.11.4 OslocSenderProperties configuration for loc

OslocSenderProperties

OslocSenderld 0

OslocFunctionlmplementationKind |[DO_NOT CARE

OslocSendingDsApplicationRef | OsApplication

Figureb—52

OslocSenderProperties configuration for loc

Figure above shows the two OslocSenderProperties options in the Ioc configuration interface, and each configuration item information is

shown in table below.
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Table5-25  basic attribute parameter information of ISR
Name Type Range Default Value Description

OslocSenderld Int 1-255 1 I JE 1 0 R R BB S e UHRIE A S 5]
This attribute is a reference to the sending OS-Application
instance defined in the configuration file of the OS

OslocFunctionlmplem | Enum DO NOT CARE DO NOT CARE | S ML PRI communication A& 4% SEIN 7218 & —

entationKind FUNCTION MR

MACRO This parameter is used to select whether this communication is

implemented as a macro or as a function.

OslocSendingOsAppli | Ref - - I R A 0 A 2R Gl B S e ) k%

cationRef OsApplication SEHIHI 5| H .

This attribute is a reference to the Sending OsApplication

instance defined in the configuration file of the OS

5.12 Spinlock configuration information

Sender

OsSpinlock

= Rte

2023-0¢
2023-0¢

Add OsSpinlock

Copy Name of OsSpinlock

Figure5-53 Add loc
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AT LGOS TS ARG B R RE S B “Os > Spinlock” 5 2R )5 Blbn o 8 598 ) “ Add OsSpinlock” %1 fEEAE RGN HFET . &57
W BERIN, 75 EEAE SR 1 44 % T Hi N Spinlock 44 8K Z 5, #1 i8E SLI Spinlock KA b 7 25 74 (1) 56 — 205 B A IR 38 — 4 52 Os Spinlock ”
N F PR RLE R AR BT “Os -> Spinlock -> Spinlock %K™, SR 7E 5 H (1)de 101 e i BV /o B8 57 “ Del Spinlock ” BU# 72 “Modify
name of Spinlock” %} Spinlock FEATMIFREE Han . LA EABRMEREEIESH =T 5.2 HE 9—KE 11,

The user can right-click the tree menu "Os-> Spinlock " and then click the "Add Spinlock " button popped up to set up the Spinlock in the operating

system. When the Spinlock is set up, the Spinlock name needs to be entered in the named window popped up.After that, the newly created Spinlock will
appear as the third level menu of the tree structure under the second menu " Spinlock ".Users can through the right-click on the button of "Os - > Spinlock
- > Spinlock name “to choose the Spinlock, and then through the left-click of" Del Spinlock” " or "Modify the name of Spinlock " in the pop-up option

to delete or rename the Spinlock. Please refer to section 5.2 for detailed information above in Figure 9 - Figure 11.

5.12.1Basic property configuration of Spinlock

Spinlock

OsSpinlocklockMethod | LockAllint ~ OsSpinlockSuccessor

Figure5-54 Basic property configuration of Spinlock

Figure above shows tow basic Spinlock basic property configuration options in the loc configuration interface, as is shown in table below.

Table5-26 Basic attribute parameter information of Spinlock

Name Type Range Default Value Description

OsSpinlockLockMeth | Enum LockALLInt LockALLInt ST 5 AETH B A I BA B 45 4

od LockOSInt Choose the spinlock method type.
None
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LockWithResScheduler

OsSpinlockSuccessor

Ref

XA BT ) X % 1 OsApplications F 51 . B4 & & 750
LL (BARE R (5 spinlcok TMEA EATIEBHI G,
A LLE AN E e iR . e B st R A o5 A .
SAVFEbE e 8. AR ARTREER, Mk E e .
Reference to OsApplications that have an access to this object.
To check whether a spinlock can be occupied (in a nested way)
without any danger of deadlock, a linked list of spinlocks can be
defined. A spinlock can only be occupied in the order of the linked
list. It is allowed to skip a spinlock.

If no linked list is specified, spinlocks cannot be nested.

5.12.2 SpinlockAccessingApplication configuration

FEE/R T Spinlock Bt & F i H ) Application 17 [ 11 .

OsTaskAccessingApplication

Add | | Del

Index

0

OsApplication

OsApplicationd

Figure5-55  SpinlockAccessingApplication configuration

P AT LA AR By “Add” $c8H, v 4ai LS5 i el B Application. 415 F

i K Spinlock [ application 15 [ A BRMIER, 75 ZE4E 1 F J5 i 13 i Bobs 2 B iy B e h bR B, AR5 AR 2 F iy “Del” #2H
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P H MR . B> Task 75251 22> Applications HHH] ' ER# Task B 75 3K 1M 2€ o

The figure above shows the Application access option in the Spinlock configuration interface. The user can click the "Add" button with the mouse to

allow the current Spinlock to access the selected Application. If the user needs to delete the application access permission of the Spinlock, you need to
select this configuration in the list below the figure by left-clicking with the left mouse button, click on the "Del" button is needed. How many Applications

each Spinlock needs to access depends on the needs of the user and the Spinlock.

5.13 Error Information

Table5—-27 Common Error List

Type Error ID Description

OslsrResourceLockBudget ¥ H it &

Error EAS Os_ERRO000
The OslsrResourcel.ockBudget is not configured.
OslsrResourceLockResourceRef % 15 it &

Error EAS Os ERRO001 .
The OslsrResourcel.ockResourceRef is not configured.
OsTaskResourceLockBudget %A Hic & -

Error EAS Os_ERR002
The OsTaskResourceLockBudget is not configured.
OsTaskResourceLockResourceRef 3% 5 it & .

Error EAS Os ERRO003 .
The OsTaskResourcelLockResourceRef is not configured.
EventMask #ARLE -

Error EAS Os ERR004

The property "EventMask" is not configured.
TiHAR SystemTick Value(us)if i 24 5T HC & 11
Error EAS Os ERRO005 | TimerInputClockFrequency(MHz)H!
SystemTimerPrescalerValue J&iZ2:2E i
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The expected SystemTickValue(us) cannot be generated.
Through the current configuration values of the property
TimerInputClockFrequency(MHz) and

SystemTimerPrescalerValue.

ZAES A Z NI B.

Error EAS Os_ERRO006
The Task has more than one INTERNAL resources.

LR S key, TaskMaxActivationTimes [¥] 5 A1A] fE
HE T K. MAARIK T 255,

Error EAS Os _ERRO0O07 | Share priority key, the sum of their
TaskMaxActivationTimes exceeds the maximum possible

value. The sum should be no larger than 255.

LinkedResource ¥ A il & -

Error EAS Os ERRO008
The property LinkedResource is not configured.

R IRBA PAE TS5 B W8

Error EAS Os ERR009 ) .
The resource is not being used by any Task or ISR.

JUA™ resources #BERE — A .

Error EAS Os ERRO0010
Several resources are linked as a circle.

OsAlarmAction Y%A 15 Ao

Error EAS Os_ERRO0011
The OsAlarmAction without children node.

Event A BUAETESS -

Error EAS Os ERRO12 . )
The event is not being used by any task.

InterruptSource 7% A it & .
Error EAS Os _ERRO13 .
The property InterruptSource is not configured.
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£ SC2 i SC4 i HH <5 AN BE &K
The property Interrupt Level cannot be to max Level in SC2
Error EAS Os_ERRO14
or SC4.
A
ISRFuncName A L& -
Error EAS Os_ERRO15 )
The property ISRFuncName is not configured.
OsTrustedFunctionName ¥ AL &
Error EAS Os ERRO16 )
The property OsTrustedFunctionName is not configured.
Isr A N R
Error EAS Os ERRO18
The Isr of has INTERNAL resources.
A 1/ ISR IS HE2R ) 2 1) ISR HIIK.
Error EAS Os ERRO19 | Category 1 ISR has been configured a lower priority than
Category 2 ISR.
OsAlarmCounterRef % 15 it &
Error EAS Os ERR020 _
The property OsAlarmCounterRef is not configured.
OsAlarmActivateTaskRef 7% f it & o
Error EAS Os ERRO021 . )
The property OsAlarmActivateTaskRef is not configured
OsAlarmSetEventTaskRef 3 L & -
Error EAS Os_ERRO022 )
The property OsAlarmSetEventTaskRef is not configured
OsAlarmSetEventRef % A L & -
Error EAS Os ERR023 _
The property OsAlarmSetEventRef is not configured.
OsAlarmCallbackName %At & o
Error EAS Os_ERR024 .
The property OsAlarmCallbackName is not configured.
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Error

EAS_Os _ERR025

OsAlarmIncrementCounterRef % AL & -
The property OsAlarmIncrementCounterRef is not

configured.

Error

EAS_Os_ERR026

OsAlarmAppModeRef % AL H -
The property OsAlarmAppModeRef is not configured.

Error

EAS_Os ERR027

OsTaskAppModeRef 7% A it &
The property OsTaskAppModeRef is not configured.

Error

EAS Os ERR028

AlarmTime [{E 21 CounterCycle FIME K,
CounterMax Value {8 />
The value AlarmTime must be greater than CounterCycle

and less than CounterMax Value.

BASEF

Error

EAS_Os ERR029

CycleTime PJ{E Lt CounterMaxValue HI{E K T -
The property CycleTime is larger than the

CounterMax Value.

A

Error

EAS_Os_ERR030

CycleTime [FJ{E L CounterCycle {H/) T o
The property CycleTime is less than the CounterCycle.

A

Error

EAS Os_ERR031

OsCounterMinCycle [J{H tt OsCounterMaxAllowedValue
MERT .

The property OsCounterMinCycle is greater than
OsCounterMaxAllowedValue.
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Error

EAS_Os_ERR032

24 ScalabilityClass & SC3, il & Application.
When ScalabilityClass is SC3,must be application.

Error

EAS_Os _ERRO033

RAEH -

no usc.

Error

EAS_Os ERR034

OsAlarmCallbackName, ISRFuncName & .

The property OsAlarmCallbackName, ISRFuncName of is

duplicative.

Error

EAS_Os_ERRO035

EP I EARENE.

The Ep number cannot be zero.

Error

EAS_Os_ERR036

OsScheduleTableCounterRef ¥ A L & -
The OsScheduleTableCounterRef is not configured.

Error

EAS_Os_ERR037

OsScheduleTableAppModeRef % H L & -
The OsScheduleTableAppModeRef is not configured.

Error

EAS_Os_ERR038

FinalDelay W Zitt; CounterMinCycle K.
The property FinalDelay must larger than
CounterMinCycle.

Error

EAS_Os ERR039

Ep Action FI3EARENE .
The Ep Action number cannot be zero.

Error

EAS Os_ERR040

OsScheduleTableSetEventTaskRef ¥ it & o
The property OsScheduleTableSetEventTaskRef is not
configured.

Error

EAS Os ERR041

OsScheduleTableActivateTaskRef ¥ A iC & -
The property OsScheduleTableActivateTaskRef is not
configured.

Error

EAS Os ERR042

OsScheduleTableSetEventRef ¥ A L & -
The property OsScheduleTableSetEventRef is not
configured.
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Error

EAS_Os ERR043

Offset & 25 [¥) Ep Offset /M T CounterMinCycle.
The property Offset minus last Ep Offset is less than the
CounterMinCycle.

Error

EAS_Os_ERR044

Offset & 25 [¥) Ep Offset KT CounterMax Value.
The property Offset minus last Ep Offset is larger than the
CounterMax Value.

Error

EAS Os_ERR045

Receiver A AEAE— M HAEE locQueue.
The number of Receiver must be 1 when IocQueue is true.

Error

EAS Os_ERR046

27& Core A —, ScalabilityClass & SC1, L2l H
Application.

When the number of core is 1 and ScalabilityClass is
SC1,must no application.

Error

EAS Os _ERR047

WIE 8 M5 E.

Value must be multiples of 8.

Error

EAS Os ERR048

Y osTrusted ANAJ3E, B BIOCERE ISR 22072
Category 2,

When osTrusted is false, all the reference isrs must be
Category 2.

Error

EAS_Os_ERR049

CEEZL S

(1) Application I EANE, H4 Object L21E

Application FHK .

(2)Object (£7) WHME Application (%)

(1)The Object
(OsAlarm,0OsCounter,OsScheTable,OsResource, Task)

must be reference by Application if the number of

Application is not 0.

(2)The " + Object.getEleName() + " without " +

application.getEleName().
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Section )% FANEEANZ .

Error EAS Os ERRO050 .
- - Section name must not be null.

Section [1] 4 F-7E A Al ff) MemoryProtection EL& |,

Error EAS Os_ERRO51 .
T - - Section name repeat in difference MemoryProtection.

OsTrustedFunctionParam %8 2.

E EAS_Os_ERR052
fror 5 OsTrustedFunctionParam is not parameter.

OslocDataProperties 7% H 24

E EAS Os ERRO053
fror 5 OsTrustedFunctionParam is not parameter.

7F TocCommunication % OslocSenderPropertie and at

least one Sender and one Rx.
Error EAS Os_ERRO054 .. .
- No OslocSenderProperties in OslocCommunication. %/

H— Sender f1— Rx.

B LA Sender 7E[E— loc F, FEHF Sender H' R
FUYFA — Data.

E EAS Os ERRO055
fror S When there are multiple Sender in one loc, only allowed

one Data in each Sender.

OslocReceivingOsApplicationRef ¥ AL & -
Error EAS Os ERRO056 | The property OslocReceivingOsApplicationRef is not
configured.

OslocSendingOsApplicationRef 7% A L & -
Error EAS Os ERRO057 | The property OslocSendingOsApplicationRef is not
configured.

Trusted Function (& FHEE T .

E EAS Os ERRO058 . . .
ot —5- The property Trusted Function Name is duplicate.

AFAAT PR AR (R AL T DataList ) DataName ANGEEH .

The DataName of any two item in DataList cannot be
Error EAS Os ERRO059
- - repeated.

TrustFun [] Param, 7] LIA%S, {H name HNEEE H .
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Sender fll Receiver <L) Application ANFESE [Fl—1.

Error EAS Os _ERRO060 | The Application referenced in the Sender and Receiver can't
be the same.
7] — Task [ Event Mask ANGeAH[A] .
Error EAS Os ERRO6I [F]—~> Task () Svent Mas ANBEAH ]
- - The Event Mask in the same Task can't be the same.
OsCounterTicksPerBase Lt OsCounterMaxAllowedValue
Error EAS Os ERRO062 A . .
- - The property OsCounterTicksPerBase is greater than
OsCounterMaxAllowed Value.
OsScheduleTableStartValue Lt
MaxAll | 0
Error EAS Os ERRO63 OsCounterMaxAllowedValue KX |
- - The property OsScheduleTableStartValue is greater than
OsCounterMaxAllowed Value.
[]— Core I Isr, A~AeHCEAH A K K.
Error EAS Os ERR064 | The ISR of same Core cannot be configured with the same
InterruptSource
icati 1% % s
Error EAS Os ERROGS | ‘Application NZ{EZ HARTHLHE ,
- - The Application should configured when multi-cores.
LN 1% .
Error EAS Os FRROG6 | 17 MAARLE Core
- = Task should configurated Core .
TaskInit /2 4F1%44 5, HMA AL 5.
Error EAS Os ERR067 OsTas n% @%F/ﬂg‘%% 8 iﬁu]\;'%:ﬁﬁ%%
- - OsTasklInit is invalid name, please input another name.
VA%
Error EAS Os ERRoGs | COr¢ HAFCH.
- - Core is not configured.
OsSpinLockSuccessor o & fiix, A HEHE .
Error EAS Os ERR069 | OsSpinLockSuccessor is incorrectly configured ,Not into a
circle.
Error EAS Os ERR070 | 5 Ep & FAHIA,

Page205 1T




R 2sEn
JINGWEI HIRAIN

All the Ep node name should not be same.

FiH callback/hook IRE 4 FAHIH] .
Error EAS Os_ERRO71 | All the callback and hook function name should not be
same.

W5 “OslocDataStandardTypeRef” 15 B N *“UserDefine”,

) 7 2 7 3 1.3 5 “OslocDataUser TypeRef” #1504
RALAFR.

If OslocDataStandardTypeRef is set to UserDefine, the user
needs to manually fill in the data type name in the
OslocDataUserTypeRef box.

Error EAS Os_ERRO072

H 3 EAE“OslocDataName” HE & -3 35 5 538 4 K
Error EAS Os ERRO73 | The user needs to manually fill in the data name in the
OslocDataName box.

—MEF I BT A REPABTE — K.

E EAS Os ERRO074
fror S Resources of a task can only be locked once.

— M ISR (B HBERTUE — K.

E EAS_Os_ERRO75
fror —5= Resources of a ISR can only be locked once.

systemConformanceClass & OS _ECCl H(# OS ECC2,
ERAY RAES -

systemConformanceClass is OS_ECC1 or OS_ECC2, but
no Extended Task.

Error EAS_Os ERR076

2 ScalabilityClass #& SC3 8¢# SC4, {H application ¥%
H ApplicationMemoryProtection.

When ScalabilityClass is SC3 or SC4 ,but application no
ApplicationMemoryProtection.

Error EAS Os_ERRO077

*f StandardType I}, LZ0% & InitValue.

E EAS Os ERRO78
ot —5- InitValue must be set when there is StandardType .

Error EAS Os ERR079 | IsrFuncname ANAEAl IsrtModel f iy 44— Ff
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IsrFuncname can't be the same as IsrModel's name.

Error EAS Os_ERRO0S80

Error EAS Os_ERROS81

24 ScalabilityClass & SC2 i# SC4 WAIAH
TimingProtection.

When ScalabilityClass is SC2 or SC4,must has
TimingProtection.

Error EAS Os_ERR082

24 Task 724 J&I), OsTaskEventRef 2% /DA E —
N
[
E EAS Os_ERRO083
rror —5= when Task is Extended, OsTaskEventRef must configurated

at last one.

Application [EEAREHIT 32 1.

Error EAS Os ERRO084 o
- - The number of Application cannot more than 32.

W& —™ trusted application 5L &
ApplicationMemoryProtection.

Error EAS Os ERRO0S85 . Y
- - Please configurate ApplicationMemoryProtection if it not a

trusted application.

WREF T locQueue, OslocBuffer W iZ gt & KT 1,
Error EAS Os ERRO086 | If locQueue is true, OslocBuffer should be configurated
more than 1.

W&JE SC3 83 SC4, Memory Protection [
SectionName N iZ A~ [A]

If SC3 or SC4,SectionName of Memory Protection should
be different.

Error EAS_Os ERR087

EventMask AREMZIEFE, —> task #X7rHL ) events %
EAREHIL 32,

E EAS Os ERRO088
ot —5= The EventMask cannot be solved, the number of events

associated with a task cannot more than 32.
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Error EAS Os_ERRO089

PrivateDataSection £l PrivateCodeSection ANFEA
MemmapSection #H [,

PrivateDataSection and PrivateCodeSection cannot share
the same MemmapSection.

6 Examples

6.1 Create an Autostart 10ms cycle Task
Step 1: Create a Task

5w
EI,="> Task
v ConfiguratorProject
Base TaskType Basic ~ OsTaskPriority |1
¢ EcuC
) DsTaskActivation |1 | OsTaskSchedule Preemptive
! MemMap
¥ e Os_S32K3xx UserMode Privileged TaskStackSize(Bytes) |1EI'24
General
=, DsCore | O=sCorel | StackLocation | int_sram
OsCore
v aSalask OsTaskEventRef
|| OsTaskD
OsResource Add | |Del |Up| | Down
|| OsEvent
Oslsr | Index OsEvent
Figure6-1 Create a Task

Step 2: Create an Alarm
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e

) Alarm
v ConfiguratorProject A

Base OsAlarmCounterRef | SystemCounterQsCarel

wp EcuC

W MemMap OsAlarmAccessingApplication
v gy Os_532K3xx
| General Add | |Del |Up | |Down
OsCore

OsTask Index Oshpplication
OsResource

.| OsEvent
Oslsr
OsCounter

b Oshlarm

| OsAlarm0

[ OsAlarmAc

Comment

Figure6-2 Create an Alarm
Step 3: Set the AlarmAction to Activate the Task

ConfiguratorProject .
orhguratartTars OsAlarmActivateTask

Base

W EcuC OshlarmActivateTaskRef |OsTas|-c0

¢ MemMap
¥ G Os_532K3xx
| General
OsCore
OsTask
OsResource
OsEvent
Oslsr
OsCounter
v Oshlarm

v | OsAlarm0

v fa?= A Lokl

| OsAlarmActivateTask0

P T Py 3 g e

Figure6-3 Set the Alarm
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Figure6-4
Step 4: Set the Alarm Autostart and cycletime (When systemcounter is 160MHz, 10ms = 1,600,000)
hd ConfiguratorProject OsAlarmAutostart
Base
W EcuC OsAlarmAlarmTime |D OsAlarmCycleTime |1
o MemMap
OsAlarmAutostartType |ABSOLUTE ~
v ij Os 532K3u
| General OsAlarmAppModeRef
OsCare
OsTask Add | |Del| Up |Down
OsResource
| OsEvent Index OsAppMode
Oslsr ] SystemAppMode
OsCounter
hd Oshlarm
v | OsAlarm0
OsAlarmAction

I .| OsAlarmAutostartl I

Figure6-5 Set the Alarm
6.2 How to use Extended Task

Step 1: Create an Extended Task

= Task
v | g ConfiguratorProject ~
Base TaskType Extended ~
o EcuC -
OsTaskActivation 1
o MemMap
v Lo Os S32K3xx UserMode Privileged
| General
OsCore OsCorel
OsCaore
v e Oslask OsTaskEventRef
Lo OsTaskD

Figure6-6 Create an Extended Task

Step 2: Create an Event
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- Event
v |5 ConfiguratorProject
Base OsEventMask | AUTO
ap EcuC
a MemMap Comment
v if Os_S32K3xx
= General Please input comment for the OsEvent:
OsCore The event object
o QOsTask
OsResource
v || OsEvent
.| OsEventDd
STsr

Figure6-7 Create an Event

Step 3: Associate the Task and Event

T Task
v |y ConfiguratorProject ~
Base TaskType Extended ~
ap EcuC
OsTaskActivation |1
aw MemMap
¥ L Os 532K3wx UserMode Privileged
General
- OsCore OsCorel
OsCore
v g OsTask OsTaskEventRef
o OsTask0
OsResource el Up| | Down
¥ || OsEvent
L OsEventd Index OsEvent
Oslsr ] OsEventl
OsCounter
OsAlarm

Figure6-8 Associate the Task and Event
Step 4: Add User Code
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TASK(OsTask)

[
L

EventMaskType event;
(OsTask);

(OsTask, OsEvent);

WaitEvent(OsEvent);

(OsTask, OsEvent);
GetEvent(OsTask,&event);
ClearEvent(event);

if(event&sEvent)

[
1

}
}
TerminateTask();

Figure6-9 Add User Code
When User Set an Event, the OS will Run the User Code.

6.3 How to use IOC

6.3.1 How to config no locQueue

Step 1: Select OsScalabilityClass to SC3 or SC4

. . General
v | g ConfiguratorProject
Base IDE{Compiler) 53205
¢ EcuC
% MemMap SystemScheduleStrategy |AUTO
¥ Lo Os 532K3xx OsScalabilityClass {0S sc4

VersionCheck
OsCore

CPUloadAPI
OsTask
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Figure6-10 Select SC

Step 2: Add two Os-Application at least

¥ g Os S32K3xx
o General
OsCare
o OsTask
OsResource
OsEvent
Oslsr
OsCounter
o OsAlarm
OsAppMode
OsSchduleTable
v | . OsApplication

o Oshpplication0d

o Oshpplicationl

Figure6-11 Add OS-Application
Step 3: Add 10C

OsSchduleTable
= OsApplication
v | 4 Osloc
& Oslocd
OsPeripheralArea

Figure6-12 AddIOC

Step 4: Select Receiver and Sender
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| *Project Explorer 3

'y

=

¥ ng Os_832K3c

> g General
| OsCore
| OsTask

| OsResource

>

>

OsEvent

| Oslsr

| OsCounter
| OsAlarm

OsAppMode
OsSchduleTable
OsApplication
Osloc
La Osloc0

, Data

Receiver

o Sender

= | Receiver i1

| OslocReceiverProperties

OslocReceiverPullCB |

| OslocReceivingOsApplicationRef | OsApplicationd

Os

Figure6-13 Select Receiver
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[2 *Project Explorer &2 = . Sender I

& -
% == IOsIucSendeerperties
¥ W Os 532K3xx 63
> Lg General OslocSenderld 0
» | OsCore
s 5 OsTask OslocSendingOsApplicationRef | OsApplicationd
7 OsResource

| OsEvent

» [ Oslsr
> [ OsCounter
» [ OsAlarm

» [ OsAppMode
| OsSchduleTable
» [ OsApplication
¥ g Osloc
¥ g Oslocd
g Data

.| Receiver <

["lnll m] ' | I [}

Figure6-14 Select Sender

Step 5: Add data
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- OslocDataProperties
v W% 0s.532K3xx ~

o General
OsCore

Add || Del | |Up | | Down

e

OsTask
sas Oslv::ucDataF'r?t:up:u\er'(j-h-L OslocDataStandardTy.. OslocDataUserTypeRef  OslocData
OsResource }

i Os_uint8 1

OsEvent

Oslsr
OsCounter
Oshlarm
OsAppMode
OsSchduleTable
Oshpplication

¥ g Osloc

W Oslocd

_p Data

| Receiver

Figure6-15 Add data

Step 6: Generate Code
Then user can use locWrite IocId0 Sender0() and IocRead Iocld0 Receiver(O() API in Os_Genloc.c

6.3.2 How to config locQueue and OslocDataArraySize

Step 1: Select locQueue and OslocBufferLength:

OslocBufterLength represent how many times data can be sent(config in OslocDataProperties) at one time, please refer to step3.
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o *Qslocd &3

OslocCommunication

locQueus OslocBufferLength |2

Comment
Step 2: Add Data:
OslocDataArraySize represent array elements,
OslocDataProperties

Add | Del | |Up| Down

OslocDataPropertyln..  OslocDataStandardTy.. OslocDatalUserTypeRef OslocDataArraySize dataMame initValue
0 Os_uint8 1 IOCDATAO {1}
1 Os_uint32 2 IOCDATA1 {11}

Step 3: Add Data in code

As follows, when configuring OslocBufferLength as 2, you can call Ioc_Sender twice at one time, and at receiving end, it must be also received

twice.
Oslocd 3
OslocCommunication ._uints SenderValQueue® Buffere Vale,Sen alQueued_Bufferl Vale;
,_uint3 SenderValQueue®_ Buffer® Vali[2]={1,2},SenderValQueue®_Bufferi_vali[2]={1,2};
locQueue OslocBufferlength |2 _uint8 ReceiverValQueue® Buffer@_Val®,ReceiverValQueue® Bufferl_Val®;
— i ReceivervalQueuee Buffere Vall[2]={1,2},ReceiverValQueue@ Bufferl Vali[2]={1,2}

Taska)
Please input comment for the Osloc: le

The OslocCommunication object SenderValQueue@® Bufferd® Vale = 1;
SenderValQueue® Bufferl Vale = 2;

JTocSendGroup_TocIde_Sender®(&SenderValQueue@ Buffer® Val®,&SenderValQueue@ Buffer® Valil[

8(&ReceiverValQueue® Bufferd Vale,&ReceiverValQueue® Buffer@ Valil[@e]);
(&ReceiverValQueue@ Bufferl Vale,&ReceiverValQueueo Bufferl Vali[e]);
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As follows, when configuring OslocDataArraySize as 2, it represents the transmitted parameter is an array, and the elements of the array are 2.

SenderValOueue®_Buffer_vale.SenderValQueue® Bufferi Vale;

endervalQueue@ Buffer1 vali[2]={1,
ervalQueued Butfere Vale,ReceivervalQueued Bufteri Vale
rValQueued_Buffere Valil 2},Rece alQueued Bufferd Vali[2

Add| Del| Up Dewn

OslocDataPropertyln..
0
1

OslocDataStandardTy... OslocDataUserTypeRef| OslocDataArraySize

Os_uintd

(&SenderValQueue@ |

fferl_val@,&senderValQueue®_Bufferl_Vali[e])

iverValQueue® Buffer8 _Vale,&ReceiverValQue

iffer@_Vali[e]);
iverValQueue@ Bufferl Vale,&ReceiverValQue

) Bufferl Vali[e]);

Group_TocId@ Re

6.4 How to use Spinlock
Step 1: Add Multicore

o General

| OsCaorel
1 OsCorel

Step 2: Config Spinlock
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ERED) Spinlock

¥ | g ConfiguratorProject
Base | OsSpinlocklockMethod |LockAllint | OsSpinlockSuccessor l:l
u@ EcuC
W MemMap OsSpinlockAccessingApplication
v WG Os 5323k
Lo General Add | Del| |Up| | Down
OsCore

OsTask Index OsApplication
OsResource 0 OsApplicationd
| OsEvent 1 OsApplication1
Oslsr
OsCounter
OsAlarm
OsAppMode
OsSchduleTable
OsApplication

1 Osloc
OsPeripheralArea
~ g OsSpinlock
o OsSpinlock0
o OsSpinlockl

< >

enhlame ©2 ] Dennein- Eeroedh b Coech X = A

= =
~ | g ConfiguratorProject

Base OsSpinlockLockMethod | LockAllint ~ OsSpinlockSuccessar |OsSpinlackd

a¥ EcuC

1 n.
Spinlock

W MemMap OsSpinlockAccessingApplication
¥ NG Os S32K3nx
"4 General Add | Del| Up| Down
OsCore

OsTask Index OsApplication
OsResource 1] OsApplication0
“ OsEvent 1 OsApplicationl
Oslsr
OsCounter
OsAlarm
OsAppMode
OsSchduleTable
OsApplication

| Osloc
OsPeripheralirea

v [ osspinlock

QsSpi ko

Step 3: Add Data in code

As follows, OsSpinlockl configures OsSpinlockSuccessor as OsSpinlockO, so must acquire OsSpinlock(O first, and release spinlock follows

lifo policy.
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TASK(0sTaske Corea)

\r
|

GetSpinlock{0sSpinlocka);
GetSpinlock{0sSpinlockl);
ActivateTask(0sTaskl);
ReleaseSpinlock({0s5Spinlockl);
ReleaseSpinlock({0sSpinlock®);

I
I

TASK(0sTaskl Corel)

T
L

GetSpinlock{0sSpinlocka);

1
J

6.5 Config an auto starts Schedule Table
Step 1: Add a Schedule Table

. acneaulelapie
v | 4 ConfiguratorProject

Base OsScheduleTableCounterRef |SystemCounterOsCorel OsScheduleTableRepeating []
¥ EcuC ) ‘
¥ MemMap FinalDelay l:l OsScheduleTableDuration

v Ng Os S32K3xx OsSchTblAccessingApplication
o General
OsCore
OsTask

OsResource

Add | |Del| |Up| | Down

Index OsApplication

OsEvent icati
| OsEven 0 OsApplication0

Oslsr
OsCounter
OsAlarm
OshppMode
~ | . OsSchduleTable
o OsScheduleTabled

Figure6-16 Add Schedule Table
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Step 2: Add three EP

v [ o OsSchduleTable
v | 4 OsScheduleTablel
v | o ExpiryPoint
2 EPO
4 EP1
3 EP2

Figure6-17 AddEP

Step 3: Add three Task

o General

OsCore

v [ 4 OsTask
] OsTaskD
| OsTaskl
Lo OsTask2

Figure6-18 Add Task

Step 4: Set every EP Activate a Task
Set EPO Activate Task0, Set EP1 Activate Task1, Set EP2 Activate Task2
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v | g ConfiguratorProject

OsScheduleTableTaskActivation

Base

W EcuC OsScheduleTableActivateTaskRef | OsTaskD

a MemMap
Yo Os_S32K5m
Lo General
OsCore
v DsTask
1 OsTaskld
| OsTaskl
1 OsTask2
OsResource
OsEvent
Oslsr
OsCounter
OsAlarm
OsAppMode
~ [ o OsSchduleTable
v [ g OsScheduleTableD
w [ 4 ExpiryPoint
hd EPD

v | TaskActivation
] TaskActivation( Ca Problems &% | [=| Properties| | | Remark| [ Search

L=

Figure6-19 Activate Task

Step 5: Set EP Offset
Set EPO Offset 1000 EP1 Offset 2000 EP2 Offset 3000.
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[# *Project Explorer &3 = 0O || *Epo =2
==

¥ | g ConfiguratorProject A
Base OsScheduleThblExpPointOffset | 1000

ap EcuC

EP

w MemMap
v U} Os 532K3xx
g General
OsCore
v OsTask
| OsTaskD
1 OsTaskl
| OsTask2
OsResource
OsEvent
Oslsr
OsCounter
OsAlarm
OsAppMode
v [ OsSchduleTable
v g OsScheduleTabled
v g ExpiryPoint
| EPO

Figure6-20 Set Offset

Step 6: Set the Schedule Table Auto Start

v 5 OsSchduleTable
“ 5 OsScheduleTable0
- ExpiryPoint
| OsScheduleTablefutostartl

Figure6-21 Set Auto Start
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Then StartOS, Task0 Task1 Task2 will run at 1000ms,200ms,300ms.

6.6 Protect a Task Execution Time
Config Timing Protection, Protect a Task Execution Time 10ms.

Step 1: Select OsScalabilityClass SC2 or SC4

) - General
v |4 ConfiguratorProject A
Base IDE(Compiler) 53205 v
w0 EcuC
% MemMap SystemScheduleStrategy |AUTO ~
¥ ng Os S32K3xx OsScalabilityClass 0§ sC2 W
o General VersionCheck
OsCore
CPUloadAPI
hd OsTask

Figure6-22 Select SC

Step 2: Add Timing Protection

v | g ConfiguratorProject
Base
W EcuC
o MemMap
v ong Os_S32K3xx
| General
OsCore
w OeTack
v | OsTask0
| OsTaskTimingProtection0
| OsTaskl
| OsTask2

Figure6-23 Add Timing Protection
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Step 3: Set OsTaskExecutionBudget 1000

v ConfiguratorProject e 3
- Bg ! OsTaskTimingProtection
ase

u¢ EcuC OsTaskAlllnterruptlockBudget{us) |D

| I OsTaskExecutionBudget(us) |1DDDD i |

¥ MemMap OsTaskOsInterruptLockBudget(us) |D | OsTaskTimeFrame(us) |D |
v &F Os S32K3xx
| General
OsCore
v OsTask
v | OsTask0D
OsTaskTimingProtection0
1 OsTaskl
1 OsTask2

Figure6-24 Set ExecutionBudget

Timing protection errors are then triggered if the TaskO is performed longer than 10 ms.

6.7 How to get Cpuload
Step 1: Enable CPUloadAPI

. veneral
v |4 ConfiguratorProject

Base IDE(Compiler) 53205 ~
W EcuC
% MemMap SystemScheduleStrategy | AUTO ~
¥ NG Os_S32K3xx OsScalabilityClass 0s sc2 ~
| General VersionCheck
OsCore
CPUloadAPI |
OsTask

Figure6-25 Enable CPUloadAPI

Step 2: Set Basetime
It means: how often to check it out. (Unit:ms)
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General
IDE{Compiler) 532D5 b SystemConformanceClass | AUTO v
SystemScheduleStrategy |AUTO - IdleTaskStackSize |1D24
OsScalabilityClass OS SC2 b ChipName 532K324 v
VersionCheck CreSupport ]
CPUloadAPI | 0sCPUIoadBaseTime 100 | v

Figure6-26 Set OsCPUloadBase

Step 3: Add cycle task According to OsCPUloadBaseTime

v Lg ConfiguratorProject OsAlarmActivateTask

Base

W Eeul OsAlarmActivateTaskRef |OsTask0

' MemMap

v W3 Os_532K3xx
[ General
OsCore
OsTask
OsResource
OsEvent
Oslsr
OsCounter
A CsAlarm
v | OsAlarm0
v | OsAlarmAction
| OsAlarmActivateT:

Figure6-27 Activate a Task
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~ | g ConfiguratorProject

OsAlarmAutostart
Base
a¢ EcuC OsAlarmAlarmTime 0 OshlarmCycleTime |100
¢ MemMa
) P OsAlarmAutostartType |ABSOLUTE v
v 45 Os_532K3xx
| General OsAlarmAppModeRef
| OsCore
| OsTask Add | |Del| |Up| Down
| OsResource
] OsEvent Index OsAppMode
| Oslsr 0 SystemAppMode
| OsCounter
v | OsAlarm
v | OsAlarmD
v [ OsAlarmAction
1 OsAlarmActivateT,
.| OsAlarmAutostartl
Figure6-28 Set Auto Start

Step 4: Add the API in cycle Task
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Os_uint8 testValue;

TASK(0sTask@)

{
Rte_Task_Dispatch(0sTaske@);

GetCpuLoadValue/(&testValue))
TerminateTask();

Figure6-29 Demo Code

Add global variable test, call GetCpuLoadValue() every 100ms, then get the value of testValue, which represents the load rate. For example,
testValue is 10, it means the load rate is 10%.

6.8 How to use TrustedFunction

Step 1: Add TrustedFunction

v [ OsApplication
v o OshApplication0
OsApplicationHooks

o TrustedFunction]

Figure6-30 Add TrustedFunction
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Step 2: Configure TrustedFunctionParam

OsApplicationTrustedFunction

OsTrustedFunctionMame |TrustedFun1 OsTrustedFunctionReturnValue |Os uint8

OsTrustedFunctionParam

Add| Del | |Up | | Down

OsTrustedFunctionDat.. OsTrustedFunctionDat.. OsTrustedFunctionDataMame
0 Os_uint8 DataMamel

Step 3: Use CallTrustedFunction interface and add user code in TrustedFun handler

Os uint8 test a;
( )

CallTrustedFunction(e,&test_a);
(O H

Figure6-31 add user code in TrustedFun handler
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6.9 How to use Memory Protection

W SC3/SC4 Ja, W] LARC B AT55 5 — 3Pkl application BN AZORHBL, ot application F A A7 CR47 Eodhs B 6 Z0E B 1Y
Step 1: Select OsScalabilityClass OS_SC3

. weneral
o ConfiguratorProject
Base IDE(Compiler) 532D5 ~
a# EcuC
% MemMap SystemScheduleStrategy | AUTO w
v 4 Os S32K3xx OsScalabilityClass 05 5C3 ~
_o General VersionCheck
OsCore
CPUloadAPI
OsTask

Figure6-32 select OS_SC3 in General

Step 2: Add an OS-Application

¥ W Os_532K3xx
_o General
OsCore
OsTask
OsResource
OsEvent
Oslsr
OsCounter
CsAlarm
CsAppMode
o OsSchduleTable
v OshApplication

v ] OsApplication0
|| OsApplicationHooks
| TrustedFunctionl

Figure6-33 add an OS-Application

Page230 7T



R ssEs
JINGWEI HIRAIN

Step 3: Select OsTrusted in OS-Application
£ OS-Application H R AE £ 1% N IS N & (AR 55 5 — S8R Wi ml (5 Ik & AN el {5, iR A a5, MRS A — 38l A af LLYT TR H &
FITHC & B AT AL S AR B9 Section B, AR H RIS TR A 2R MR ER 9 mTAE A, DUDSxek FG 1) DX AN PR A

2 *OsApplication0 3
OsApplication0

DsTrusted ]

OsTrustedApplicationWithProtection

OsAppEcucPartitionRef |EcucF’ar‘titionD

Figure6-34 select OsTrusted in OsApplication

Step 4: Add Memory Protection for the OS-Application

rFrvdigvdidaeouuninise
v 0% Os_S32K3x

| General

OsCore Add |  Del
OsTask
OsResource Index PrivateDataSection
| OsEvent
Oslsr
OsCounter
OsAlarm
OsAppMode
o OsSchduleTable PrivateCodeSectionList
v [ g OsApplication
v g OsApplicationd Add | | Del
| OsApplicationHooks
I _ OsApplicationMemoryProtectionl I | Index PrivateCodeSection

Figure6-35 add OsApplicationMemoryProtection
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Step 5: Choose Data Section for the OS-Application from Memmap Module

OS At I 1) W A- RS B A A R gl ik 4%, 511538 T 1) B Memmap Module HAC B (1 A2 8L, Memmap Module it & A 17 Bt (177 20
£ Step A H1 B

4% (Task)sk 25+ Wi (ISR)F DataSection B A LLIERLD, 1H & OS-Application HJ DataSection 7E SC3/SC4 T4 T 72 /DA B — /M7 LLAC &

%\~ DataSection)s

roject Explorer S = s icationMemoryProtection =
[% *Project Expl ] s = B | [ *OsAppl MemoryP: 15
v | g ConfiguratorProject - ;
- Bg ! OsApplicationMemoryProtection
ase
W EcuC PrivateDataSectionReadEnable PrivateCodeSectionEnable []

v & Z‘I:Z::;:xx PrivateDataSectionList
- General
OsCore
OsTask
OsResource r/
| OsEvent /
Oslsr / C ‘\ 32byte

/ Y
OsCounter / Y

Add | | Del

Indz;x PrivateDataSection Section
[ \ .| 32byte

\
OsAlarm / Reference Path: /EAS/MemMap/MemMapSection
OsAppMode \

o OsSchduleTable /
v [ 4 OsApplication / ‘\‘
v [ g OsApplication0 /

A
| Item 58'&5\
\

Items \

| OsApplicationHooks J

| "o oshpplication™ Protection | emyap-ecion i
r-] pplicationMemaryProtection MemMapSecion] Section

| OsApplicationl
| Osloc
OsPeripheralArea
OsSpinlock k| L
# Rte { _)( =

|

Figure6-36 choose data section for OS-Application

Step 6: Choose Code Section for the OS-Application from Memmap Module
=B ThAEE, WIFE{ERE CodeSectionEnable, #RJ5HC & CodeSection(At & 7572 [F] Step5)
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A ConfiguratorProject .o -
@ < ! OsApplicationMemoryProtection

Base
wd EcuC PrivateDataSectionReadEnable PrivateCodeSectionEnable
Lo MemMap - = m
- 1 0s §32K3xx PrivateDataSectionList
| General
OsCore Add  Del /
[ OsTask
OcResource Index PrivapéDataSection SectionRegion
] OsEvent 0 ‘mMapSection 32byte
Oslsr
OsCounter
Oshlarm
OsAppMode
[ OsSchduleTable PrivateG6deSectionList
hd Oshpplication
v ] OsApplicationd
| OsApplicationHooks
I || OsApplicationMemoryProtectionl I led ‘Hu_.:« dalac -3
1 UsApphcation] 0 MemMapSectionl 32byte
1 Osloc
Aok aealhenn

Figure6-37 choose code section for OS-Application

Step 7: Add a Task in the OS-Application

SR

i OsApplication
v | g ConfiguratorProject
Base OsTrusted ] Qs
A¢ EcuC OsTrustedApplicationWithProtection OsF
vo MemMap
v % Os_832K3x OsAppEcucPartitionRef |EcucPar‘titionD Osi
| General
| OsCore OsAppTaskRef
| OsTask
| OsResource el Ba) sy
| OsEvent |..A=\\‘ Tt
| Oslsr
| OsCounter 0 OsTask0
| OsAlarm
| OsAppMode
& OsSchduleTable

w || OsApplication

OsappAlarme

| OsApplication

Figure6-38 add task for OS-Application
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Step 8: Add Memory Protection for the Task

v s

'

Figure6-39 add OsTaskMemoryProtection

| Os_S32K3xx

| General
OsCore
o OsTask

v Lo OsTasko
Lg OsTaskMemoryProtection0

] OsTaskl
| OsTask2

O=Resource

Step 9: Choose Data Section for the Task from Memmap Module

M FrUpELL LApuI S s - =
v | g ConfiguratorProject
Base
W EcuC
o MemMap
v oL Os_832K3xx
| General
OsCore
v OsTask
¥ ] OsTaskD

I | OsTaskMem oryProtection(I

Lg &3 1@3mvISHILIYC IS LI G

SectionNamelList

Add | |Del
| Index QFEWHHNQMF SectionBeqion
[ 0 MemMapSection0 32byte

| OsTaskl
NeTazk?

Figure6-40 choose data section for task

Step 10: Add Memory Protection for the ISR
N ISR IRIMAEARA B B 7S Task M A, 2

= DN Step7'step90
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Step A: Add Section in Memmap Module

1.

3.

Je¥N I MemMapAddressingModeSet
v = Config

uratorProject

== Base

= Ecu
v = Me

C
miMap

MemMapGeneral
MembandddreccinabdadaCats

Me Add MemMapAddressingModeSet

Me Copy Name of MemMapAddressingModeSets
= Os_
[=F Rte

Figure6-41 add MemMapAddressingModeSet

7t MemMapAddressingMode 1 A] ME LN A7 BX H#tpragma AL FEFE 4

v (% ConfiguratorPraject
(7 Base
(& EeuC
v = MemMap
MemMapGeneral
v [E] MemMapAddressingModeSets
v 31 . . n n

I [E] MemMapAddressingMode I
emMapAllocations

MemMapSections
= 0s_
= Rte

NI MemMapSections

MemMapAddressingModeSet

MemMapAddressingModeStop

MemMapAlignmentSelector

MemMapAddressingModeStart

#pragma section *.MemMapAddressingModeSet0® aw 1

#pragma section

[

Figure6-41 Modify #pragma
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v = ConfiguratorProject
== Base
=F EcuC
v = MemMap
MemMapGeneral
MemMaphddressingModeSets
MemMapallocations

Meml* = = :
& Os Add MemMapSection

&= Rte Copy Mame of MemMapSections

Figure6-41 add MemMapSection

4. FEFANIN MemmapSection HFRE SR R A A7 B2 X

v 2 ConfiguratorProject MemMapSection
1= Base
i MemMapSecionModule [05_applicationd MemMapSecionalgred
v & MemMap MemMapSectionSymbol | CODE v UserDefineSymbol

MemMapGeneral
MemMapAddressingModeSets
MemMapéllocations

~ [2] MemMapSections

MemMapSection0

Figure6-42 define MemMapSection

5. ¥l MemMapAllocation
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v = ConfiguratorProject
== Base
= EcuC
v = MemMap
MemMapGeneral
MemMaphddressingModeSets

e Add MemMaphllocation

= M |
= Copy Name of MemMapAllocations

& Os._
= Rte

Figure6-43 add MemMapAllocation

6. ¥s i MemMapSectionSpecificMapping

v = ConfiguratorProject
|=F Base
1=F EcuC
v = MemMap
MemMapGeneral
MemMapAddressinghModeSets
W MemMapAllocations
v MemMapAllocation0
MemMapGenericMappings
MemMapSectionSpecificManninas

MemMapSections Add SectionSpecificMapping
= 0s_ Copy Name of MemMapSectionSpecificMappings
= Rte m

Figure6-44 add SectionSpecificMappling
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7. 1 MemMapSectionSpecificMapping ' VLFiC#pragma 1&+] (MemMapAddressingModeSet) 5 A7 ft 47 (MemMapSection)

v 1= ConfiguratorProject MemMapSectionSpecificMapping
(= Base

= Eeut | MemMapaddressingModesetRef | sectionDatarpp0d || |MemMapMemorysectionRef| |05 _APPD DATA

v =& MemMap
MemMapGeneral
MemMapAddressingMadeSets

~ [E] MemMapAllocations
v [g] MemMapAllocationd
MemMapGenericMappings
MemMapSectionSpecific ;
MemMapSections

Figure6-45 mapping MemMapSection and MemMapAddressingModeSet

Step B: How to use 1d file and locate data to specific section, please refer to specific chip user manual

6.10 How to use Alarm to set offset of task startup
N TG [F) N 0 22 M ST B 28, T LLE Alarm 9 &AT55 18 I ) BCE i ts, 411
JE: 1 tick = 1/Frequency s, BtALLL 160MHz A4

OsTask OsTaskCycle(ms) OsTaskOffset(us)
OsTaskO 1 50
OsTaskl1 - 50
OsTask2 - 100
OsTask3 - 100

OsTask0 OsTask1 OsTask2 OsTask3
| | | I | | I
0 50 100 150 200 250 300 (us)

Stepl: Set AutostartAlarm to Activate Task
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w [= ConfiguratorProject OsAlarmAdtivateTask
1= Base
> = EauC OsAlarmActivateTaskRef| | OsTask0
» 1= MemMap
v = Os
» General
> OsCore
» DsTask
OsResource
OsEvent
> Oslsr
> OsCounter
v OsAlarm
v OsAlarm0
v [El0sAl /
OsAlarmActivateTask0
Step2: Set AlarmTime and CycleTime of Autostart
w [= ConfiguratorProject eARrmAiosian
1=F Base
> 6 EcuC OsAlarmAlarmTime(Tick) || 8000 OshlarmCycleTime(Tick) | 160000
» = MemMap OsAlarmAutostartType || ABSOLUTE ~
v = Os F20K14x
3 General OsAlarmAppModeRef
i gz_f::: Add | | Del | |Up| | Down
OsResource
OsEvent Index OsAppMo
> [E] Oslsr 0 S ppMode
» OsCounter
v OsAlarm
v OsAlarm
v OsAlarmAction I
DsAlarmAclivateTasV

Or Set Alarm in user codes:
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TASK{DsTaska)

AhsAlarm(0sAlarml,
Alarm(0sAlarm2,
larm(0sAlarm3,

[~
-
[~
-
[~
-

AbsA

TerminateTask();

ISR RF WM RITTE, A Erm [aIE kg, SFEARTEsE, RS, SNRUEA /N T 50 THAb.
The time interval for all operations, including but not limited to OsAlarmAlarmTime, OsAlarmCycleTime, etc., should be guaranteed not to be less

than 50us, taking into account the overhead of system scheduling.
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7 Notice
i OS ST, WG T 3 #ior:
(D AxXHf FRic I 2
(2) EAS470 OS_SafetyManual %125 [f)7F 55 2 107
(3) ZEARE /TG 0S K H Y.

The precautions for using the OS include the following 3 parts:
(1) There is content marked with in this article.

(2) Precautions listed in EAS470 OS SafetyManual.

(3) Refer to the user manual of different chip platform OS.
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8 Limitations

OS fEHEAT-F ARy, PAR R8s oy ERRBEAT 1 IREGAIE . 2R 4 A A 4
B AR, NMAEDE kT 2D B3 A

When the OS is performing platform testing, the data in the following table is the upper
limit for testing and verification. If the number of users used exceeds the following table, further

boundary tests should be carried out in the project.

Table8—1  Limit on the number of each module

Objects Maximum

OsCore Ref Chip User Manual

Task single core: 300, multi core: 500

Resource single core: 300, multi core: 500

Event 100, Each task supports up to 32 events.

ISR Ref Chip User Manual

Counter single core: 5, multi core: 5 * core number

Alarm single core: 300, multi core: 500

ScheduleTable single core: 10, multi core: 10 * core number
single core: 10, multi core: 10 * core number

OS-Application
Support max to 32 Applications.

I0C 20

Spinlock 20

Trusted Function 20
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9 Appendix
Table9-1  Error Format
Error
Service ID Error Code Error Info Description
Parameter

OSServiceld OsKernel OS_IE READY | OS IE NO | 1E55#t4s A S s 774 -
UpdateTaskHighestPri QUEUE _EMPTY | ERRPAR | The data in the task ready queue is abnormal.
OSServiceld OsKernel OS IE READY
InsertTask QUEUE _FULL

E OS SYSFATA =
OSServiceld OsKernel o ~ | OS_IE_ READY

- ~ | READYQUEUE -
RemoveTask QUEUE DATAE
RR

OSServiceld OsKernel OS IE NOMOR
CheckTaskSwitch E INFO
OSServiceld OsKernel | E_ OS SYSFATA 1RSI AF BT SRS R
EnterTask CONTEXTCRC _E Task context CRC check error.

RR
OSServiceld OsApp In | E OS SYSFATA | OS IE NOMOR | Application | EJ& OS-Application ] Taskld Jo%{.
ternal TerminateApplicat | RESTART TASK | E INFO Invalid TasklId to restart OS-Application/
ion INVALID

E OS SYSFATA | OS_IE NOMOR | Application | E i OS-Application I % AT-55 2 W

RESTART TASK | E INFO Activation task failed when OS-Application was
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FAIL restarted.
OS IE NOMOR | OS IE NO | The task schedule did not execute as expected.

OSServiceld_StartOS E_INFO _ERRPAR
OSServiceld Terminate E OS SYSFATA
Task UNREACHABLE
OSServiceld ChainTask
OSServiceld OsCpu_Ta
skSwitch
OSServiceld OsCnt_Tre OS_IE NOMOR | OsPrex i\ Counter ¥ (1B F1) 54
elnsert E INFO Queue exception inserting counter data.
OSServiceld OsCnt Tre E_OS SYSFATA MR Counter Z i 11 A S 75 o
eDel CNTTREE OsChilD Queue exception deleting counter data.
OSServiceld OsCnt_Tre F£ % Counter H i) BAFI 75
eRemove Queue exception removing counter data.
OSServiceld Oslsr Ent | E OS SYSFATA | OS IE NOMOR | OS IE NO | Filfr | F 3 CRC &E4AE R
erI[SR CONTEXTCRC E | E_INFO MORE _INF | C2 ISR context CRC check error.

RR 0)
OSServiceld Oslsr InIS OS IE NOMOR | Os ClIntN | —ZRA Wi B IR R .

E OS SYSFATA 1
R1 - — | E_INFO estDepth[C | C1 ISR nesting depth is beyond the range.

SR _NEST LIMIT
OSServiceld Oslsr Out N - orelD]

ERROR

ISR1 -
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OSServiceld Oslsr InIS Os_IntNest | —2RAWHiRE IR .
R2 Depth[Core | C2 ISR nesting depth is beyond the range.
OSServiceld Oslsr Out ID]
ISR2 E_OS_SYSFATA I currentlsrld | H1KTHREMRAER ISRID A&
SR NEST ID _ER Illegal ISRID to C2 ISR nested save.
ROR
OSServiceld SuspendAl OS_IE_NO | JF55H It APL i FHiE PR -
lInterrupts _ERRPAR | Suspend/Resume interrupt API call overrun.
OSServiceld ResumeAl
- E OS SYSFATA 1
lInterrupts T B
SRAPI NEST LI
OSServiceld SuspendO - -
- MIT ERROR
SInterrupts
OSServiceld ResumeO
SInterrupts
OSServiceld OsMultiC PERZ IR AN
ore TriggerActivateTask Cross core operation timed out.

OSServiceld OsMultiC
ore_TriggerSetEvent

OSServiceld OsMultiC
ore_TriggerSetAbsAlar

E_OS_SYSFATA
RES_CROSSCOR
E_TIMEOUT

m

OSServiceld OsMultiC

Page245 T



R 2sEn
JINGWEI HIRAIN

ore TriggerSetAbsAlar
m
OSServiceld OsMultiC

ore_TriggerCancelAlar

m
OSServiceld OsMultiC
ore_TriggerShutdown

OSServiceld OsMultiC

ore TriggerShutdown

OSServiceld GetResour | E OS SYSFATA HH T SRR R TR PR PR

ce RES NEST LIMI The nesting depth of interrupt resource exceeds
T ERROR the limit.

OSServiceld OsTp Del elapsedTim | I [A R THEESE A R

Tplnfo e Timing protection counter value error.
E OS SYSFATA

OSServiceld OsTp Ad - B
TP_TIMER ERRO

dNewTplnfo R - -

OSServiceld OsTp Pau

selnternal

OSServiceld OsTp Tsk TaskId R A B R B iR B BA G .
E OS SYSFATA _ , , _

ExeBudgetStart - B Illegal nested information for time protection of
TP_INDEX ERRO

OSServiceld OsTp Tsk R - - record.

ExeBudgetStop
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OSServiceld OsTp Tsk
ResourceLocktimeStart
OSServiceld OsTp Tsk

ResourceLocktimeStop

OSServiceld OsTp IsrE ISRID
xeBudgetStop
OSServiceld OsTp_IsrL
ockTimeStart
OSServiceld OsTp_IsrL
ockTimeStart
OSServiceld OsTp_IsrL
ockTimeStop
OSServiceld OsTp_IsrL
ockTimeStop
OSServiceld OsTp Isr
ResourceLocktimeStart
OSServiceld OsTp_Isr

ResourceLocktimeStop
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