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TECHNICAL INFORMATION

OSEK operating system

Introduction

This document describes support for OSEK operating system used with winIDEA.
It assumes that:
e Hardware is configured properly,

e An OSEK builder was used to generate the application, with debug support for at least RUNNINGTASK
indication. Make sure that a valid ORTI file is generated by entering the appropriate definitions into the OIL
file. winIDEA supports ORTI 1.x and 2.x files.

e The OSEK and user sources have been compiled and linked to an executable,

e The executable is listed in the Debug/Files for download dialog.

Note that an OSEK Freeze Mode debugging license is required for OSEK debugging.

Configuration
OSEK awareness is configured in the Debug/Operating system dialog:

Operating system |

Operating System I

|0SEK/ORTI ~l Sewp. |

Hardware Tazk debugging
| ignal:uled [stepping, breakpoints, ...
T} fnalvzen functions (raze, prafiler, .|

Debugged Task |T45KC0NS ¥l

] 4 I Cancel | Sl Help

e Select the OSEK option

e  Click the Setup... button to configure OSEK options
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OSEK |

ORTI file

Frofile this 05 objects

W] Tasks [RUMMINGTASEK)
[w]Services [CURREMTSERYICE)
[w]ISAs [RUMMIMGISR)

[ LR I EN

] 4 I Cancel Saply Help

e In the ORTI file field specify the path to the ORTI file generated by the OSEK builder.
e Click OK in both dialogs to confirm configuration

e Perform Debug/Download
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Viewing OSEK objects

OSEK objects are displayed in the OS window
e Select the View/Operating System menu item

e The top item in the OS window displays the operating system (OSEK), value displays the version as
reported in the ORTI file.

; inIDEA - sample - [E:"PROYOSEK 2, sample.c] - | Ellil
File Edit “jew Project Hardware Debug Tools  Window  Help _|E|5|
Apragma CODE_SEG;' e | Value |
fendif = defin o
#if defined{0SCC E"'DSEK Mlatorola_ ORTL 1 0_20 = ﬂ
fpragma =ection E"m o
fendif o= defin =-os
fendif = defin =l RUNMINGTASK “Running Task Identification®
i e MO_TASK 0
~#0SEE_TASKE TASK | eTASKSMOD 1
TASK( TASKECONS ) | LeTASKRCY 2
. TASKFROD 3
StatusType =tat o TASKCOMNS 4
MSGETYPE _MsgB: [+ CURREMTSERVICE "0S Services Watch”
do [+ STACK o
I [+ TAsK
[ [ ost 05
e =tatu=s = Reo [+ TasKSMD TASK
if { status [+ TASKRCY TASE
if { H=zaB T [+~ TASKPROD TASK
o | _*l_l - TASECOMNS TASK hd
Ready [Ln 358, Cal1 [0WA

IMPLEMENTATION

The item IMPLEMENTATION is special as it defines the layout of other display OSEK objects. In the figure
above, it defines layout of OS, STACK and TASK objects.

The OS object layout (expanded) defines two members: RUNNINGTASK and CURRENTSERVICE. Every
member has a description identifying its meaning, displayed in the Value column.

When an OS object member is expanded, it shows valid values (if applicable) for this member to assume. In the
above figure, the RUNNINGTASK can assume values 0 through 4. When value 0 is contained, NO_TASK task
is executing, value 1 refers to TASKSND etc.

Note: the IMPLEMENTATION

Objects

There can be one or more objects of a type defined in the IMPLEMENTATION part. In this example, one OS
type object, 5 TASK and 9 STACK objects exist.

When an OS object is expanded it will shown current values for its members.
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; inIDEA - sample - [E:PRDYOSEKZ  sample.c] = - | I:Ilil
File Edit Mjew Project Hardware Debug Tools  Window  Help _|E’|5|
fpragma CODE _SEG « x|
fendif defin._l Name Value ol
#if definedi(0SCC E|'"I:I_SEK Maotorala_ ORTL1 020 ;Ll
fendif = deifin = ost 05
fendif % defin SUMMIMGTASE TASKCOMS
CURREMNTSERVICE MNO_SERNICE
<#SEETASE TASE [l T &Sk SR Tacw
TASK{ TASKCONS [g00=ii=
1

Statu=Type =tz Generall
HSGBTYFE _ M=gE

Mame: [RLMNINGTASE
do

I Walue: [TASKCOMS

- status = Ee Type: [LIMTE

1 f tatus
* iE ? aH;E Location: IDSDrtiHunningTaskld

< | [

Ready

Description: "Running Task |dentification”

In the above figure, the os1 object (of type OS), shows current values for RUNNINGTASK and
CURRENTSERVICE. winIDEA reads out its values and maps them to the defintion table
(IMPLEMENTATION/OS/RUNNINGTASK, IMPLEMENTATION/OS/CURRENTSERVICE).

There are two situations where a value of an OS object member can not be displayed.

e Ifthe member contains value that can not be found in the definition table (which should only occur before
OS initialization starts). See RUNNINGTASK in below figure.

e [f the expression, by which the value is calculated can not be evaluated. In the bellow figure the STACK of
TASKSND task is not allocated as the task is suspended.

; inIDEA - sample - [E:\PRD4YOSEKZ sample.c] - | I:Ilil
File Edit Mjew Project Hardware Debug Tools  Window  Help _|E’|i|
TASK( TASKCD}A Name | Value |
{ g
StatusType = = ozl os ﬂ_’l
WSGETYPE _ M: - RUMNINGT ASK * RURMINGT ASK(7) " =
“CIRREMTSERYICE MO_SERYICE —I
dao = TASKSND TASK I
i ] -~ FRIORITY 1
STATE SUSFEMDED
=+ 51}51&‘-’-5. = - “ STACK Can nok evaluate
4| | » [+ TAsKRCY TASK -
Ready [Ln 358, Cal1 [OWR
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Task debugging

To enable task debugging:
e  Check the Enabled option in the Debug/Operating System dialog

Operating system |

Operating System I

OSEFRARTI Setup... |

Hardware Tazk debugging
¥ Enabled [stepping, breakpoints, .|
[ Analyzer functions [trace, profiler, ...

Debugged Task {TASKCONS =]

] 4 I Cancel | Sl Help

e Select the task to be debugged.

e Ifyou wish to perform task specific analyzer operations, check the Analyzer functions option. In this case
the trace and the profiler will record only objects in the selected task. In the above example, if the Analyzer
functions options would be checked, only functions within the TASKCONS function will be traced or
profiled. When all tasks should be either traced or profiled, the option must be unchecked.

In the above configuration, breakpoints that occur in the context of task TASKCONS stop the execution only.

Note that task debugging must be supported by the hardware.
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Application Notes

When using OSEK operating system, it must be selected in the Operating System dialog first. Note that
associated software license must be obtained, when the debugger’s OS awareness is required.

Task Debugging

When using operating system, the debugging can be limited to one task only and the application can be
debugged task-by-task. Tasks, other than the selected one, don’t interfere with the selected task. To enable task
debugging, the Enabled checkbox must be checked and the particular task (e.g. TASKCONS) being debugged
selected in the Debug/Operating System dialog.

Operating spstem |

Operating System I

OSEE/ORTI

Hardware Task debugaging
¥ Enabled [stepping, breakpoints, .|
[ Analyzer functions [race, profiler, ...

Debugaed Task |TASKCONS |

k. I Cancel | Sl Help

Operating System dialog

Typically, the program contains many functions, which are called from different tasks. With no task debugging,
if a breakpoint is set in the function, every time a call is made to the function and the breakpoint is reached, the
program execution stops. When the task debugging is enabled, the program execution stops only when the
function is called from the task (e.g. TASKCONS) specified in the Debug/Operating System dialog. When any
other task calls the function with the breakpoint set, the program execution does not stop.

When task debugging is enabled and particular task selected, breakpoints and debug commands like step, step
over, don’t function in tasks, other than the selected one. Have in mind that step and step over debug commands
are implemented using run debug command and breakpoints

Analyzer functions

Some analyzer operating modes like profiler and trace can be limited to the specific task. Additionally, the
profiler can profile either functions or the operating system objects.

Trace

When the Analyzer functions checkbox is not checked in the Operating system dialog, the trace doesn’t feature
any task awareness. When the Analyzer functions checkbox is checked and a particular task selected, the trace
records only the CPU cycles while the selected task is being active. Additionally, when any trigger is set, it is
evaluated only when the selected task is active.
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Profiling functions

When profiling functions, called by the particular task only, the Analyzer functions option must be checked and a
task selected from the combo box. When the option is unchecked, all functions can be profiled regardless to the
active task. Refer to the profiler user’s guide for more details on profiling functions. Make sure that the function
profiler is selected in the Debug/Analyzer Tools/Profiler dialog is selected.

Analyzer Tools | x| |

Frafiler | booess Coverage I E xecution I:l:uveragel

Prafile
' Functions Start at I J
i~ Data _

Tl helude 08 abjects Timne stamnp IEEU ns j

¥ Allow functions without egits
™| Cortinuows aperation ¥ lgnore functions which exit on entry

— Areaz

ErrorHook ﬂ LI
FuncTASKCONS =
FuncTASKPROD

FuncTASKRCY 4|5Em'WE

FuncTaSkSHD =
OSActivateT azk EdlL... |
05Azk|nterruptid ask,

0SEuildS tartContextoid x| GelectAl. |

I™ | [nelude function lines ™| Ellavs umpe o funetion

| k. I Cancel | Sl | Help |

Profiler Configuration Dialog

Profiling OS objects

The OS profiler can be used to record task and service activity.

Note: To get correct results Task Debugging should be disabled when profiling OS objects.

To enable OS profiler:
e Configure the analyzer to operate in profiler mode (Hardware/Analyzer Setup/Operation)

e Invoke the OS Setup dialog from the Debug/Operating System dialog to profile the OS objects. Profiled
OS objects must be selected. Note that this example is OSEK based.
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05 Setup |
OSEK |

ORTI file

Profile thiz 0S5 objects

[w]Tazks [RUNMINGTASE]
[w|Services [CURREMTSERYICE]
[w]ISR: [RUMNINGISR)

[ LR IS BN

] I Cancel Sl Help

OSEK Setup dialog

Next, make sure the profiler is set to profile Data and that the Include OS objects option is selected in the profiler
configuration dialog.

Analyzer Tools Ed |

Profiler | Access Coverage I E wecution Eweragel

Profile
™ Functiohs Start ot | J
Time starp IEEEI nE j
[T Auto start with CFU I | Ao fumetions withaut ezt
[ Continuous operation I | [gnore funetions which exit am enty
— freaz
Hew...
Bemoyve |
Edit... |
Select Al |
™| Ihelude function nes ™| Allowjumps o function

| k. I Cancel | 1] | Help |

Profiler configuration dialog

e  Open the Profiler/Coverage window (View/Profiler/Coverage)
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e  Start the profiler

e Select OS Statistics from the context menu to view time and activation statistics. Individual object’s statiscs
can be inspected by seleting Properties command from the context menu.

; % winIDEA - sample - [E:},PRO0SEKZ vector.c] _|I:I|5|
. File Edit Mew Project Hardware Debug  Tools "."'."II'ldI:lW Help - | E’lil
8|~ 5 =
OS Dhjf:l:ts | Time | Percentage
A
1375198 5 _ 95 6%,
500 s 0.04% Properties
338 s | 0.02%, G |
----- Bl TASEPROD 13786 ms | 0.99% Eneta I
N . TASECOHS 3.612 me | 0. 26%, Hame: MO TASE
5 I Services Time: 1375188 s
----- B wo_service 1367235 ([ . Y
""" H stat0s el [T fverage time: 44 361 ms
""" H wns _ UG (TR b . time: 48 709 mz
""" H Cethtivelppli UG (TR kin. time: E2 us
----- B Activate Task Ons 0.00%
= P | O ame O CLTO

JQ@%@ 44361 ms  Time | 1.375188=  Total | 1.393563s

1 | » I ', Trace %, Profiler £ Access Coverage  Execution Coverage /

Ready [Ln188, Cal1 [OWF [RONT

e Select OS Execution from the context menu to view execution history.

F'_, winIDEA - sample - [E:"PROYOSEK2 vector.c] - | I:Ilil
File Edit “ew Project Hardware Debug Tools  Window  Help - | E’lil
Bl =5 =
0S Objects | Time | Time Graph
0 ng 1.EI::IEI ms E.D::IEI ms S.D::IEI ms 4.D:ZIEI ms
FETEETE TR IR AR R A S I |
E| IEI Tacks
----- Bl 10_TASK 137516¢ - | |
----- H TasEsym 500 us Bl 1 I
----- H Taskmew 328 us ]
R I TasrTROD 13786 tme | ]
- Bl TasECONS 3612 me
EIEI Services
----- B 10_SERVICE 1367234 ¢ | T 1117
----- E statos 0w | [
----- B Sotdemos 0 ns
----- Bl Geraciiredpplicationtfods  Ons

J @& oI S 576000ms Pointer 2 Ons Pointer1 | 576.000 ms
1 | » I ', Trace %, Profiler £ Access Coverage  Execution Coverage / ||J J
Ready [Ln188, Cal1 [OWF [RONT
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