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Introduction

» The MICROSAR Run-Time Interface with Lauterbach TRACE32 and TA.Inspection for MICROSAR Classic
Platform AUTOSAR BSW is intended to provide an efficient way of exporting OS and RTE scheduling
traces on hardware traceable microcontrollers aiming to:

» Overcome microcontroller specific limitation on traceable amount of cores
» Minimize runtime impact on the AUTOSAR project

» Minimize impact on the hardware trace interface

» Ease hardware tracing setup

» Maximum guaranteed freedom of interference to the appication code

» Supported Hardware Architectures:
» Infineon AURIX TriCore 1st and 2nd Generation
» PowerPC

100¢E
100¢




VECTOR >
Tracing Workflow

1. Tracing Basic Knowledge

2. Configure MICROSAR BSW - OS and RTE

3. Configure Lauterbach Trace Debugger - TRACE32
4., TA.Inspection - Trace Evaluation




Example with Lauterbach

1. Configure MICROSAR BSW - Tracing hooks OS and RTE
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2. Configure Lauterbach TRACE32 for trace recording and export — ORTI file for OS awareness

3. Import trace into TA Tool Suite
4. Evaluate the traces against requirements

ORTI File
2 . for OS Awareness

1.

D Requirements Input

\

Lauterbach

>p) — | ECU
| TRACE32

MICROSAR

Extraction of a

Scheduling Trace Scheduling Trace Import

TA.Inspection

TA Tool Suite

{ci} Completely automatable for regression tests and troubleshooting

—

]

Timing Report
Generation



Tracing Basic Knowledge
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» Most evaluation ECU devices include a trace unit, which can be programmed to export trace messages for the
program flow and the read/write operations performed. For OS and RTE tracing only data tracing really suits.

1.

Program Flow Trace (Instruction Trace)
«/ High resolution: assembly instructions can be seen with a timestamp for debugging
X High bandwidth interface is needed or short trace duration

3¢ Is not exporting OS information such as Task States

Data Trace

«/ Read and write accesses to variables can be exported with timestamp

«/ Trace Data can be limited to the minimum
X Os State changes variables need to be available to data trace scheduling behavior

Instrumentation Trace
O\ Adding OS state change variables to the project to only trace scheduling behavior

O\ Trace bandwith and OS overhead is limited to most possible compromise
O\ Trace information is “lifted” from assembly to Software Architecture level (OS and RTE awareness)

o

7 Butrace.list default list.time ti.zero clocks.back

-0000000157

-0000000155

[ B setw... (L Goto... || #3Find... ][ Achart (]

record |run |address
| =

6166iﬁ0-;tf5 4
[r3,ri4}

010011C ptrace
{r3,ri4]
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Tracing Instrumentation

» To signalize task state changes and runnable execution we store the information in a dedicated variable for each core

» Data tracing exports the variable write accesses

» Those Variables store all relevant Information:
» Core ID
» Task ID
» Task State

#define 0S VTH ACTIVATION(TaskId, DestCoreld, CallerCoreId) \
{a:ti_-:ns_t:a::e = (TaskId<<lg) (ABRTI VALID 0S5 SIGNALING<<S) (ARTI OS ACTIVATE<<S) DestCoreld ; /% e.g. ready */ }

» When a task is activated this OS_VTH_ACTIVATION hook is called by the OS
» In those scheduling hooks we write to the instrumentation variable

» The ECU recognizes the data access to the instrumentation and exports the trace message to the debugger.
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Tracing Workflow

1. Tracing Basic Knowledge

2. Configure MICROSAR BSW - OS and RTE

3. Configure Lauterbach Trace Debugger - TRACE32
4. TA.Inspection - Trace Evaluation
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Installation

1. Copy the CreateLauterbachRunnableMeasurementPoints.dvgroovy into the following SIP folder:
/DaVinciConfigurator/AutomationScripts

2. Copy the gen_vector_rte_hook.py into the DaVinci Project folder.

™ gen_vector_rte_hook.py
faia WTT_Brake.dpa

3. Adopt the file paths to Rte_Hook.h and to the generated files Rte_Hook_t32.c and rte_runnable.cmm

fsrc=open("./ApplHw/GenData/Rte Hook.h",'r' } # Generated by RTE
fdest=open("./Appl/Source/Rte Hook t32.c",'w') # Generated by this Script
cmmdest=open("./Rppl/Source/rte runnable.cmm",'w') # Generated by this Script

4. Add the vth_to_t32.c to your make environment

5. Depending on the target ECU and compiler, the base address for the trace variables needs to be adjusted as well.
For HighTec compiler, a linker script example is provided. For Tasking, the compiler pragma __at() is used.

6. At last, activate the OLDA Memory to be used with the following flag in your Init Code:

#include <IfxDom reg.h>
static volid noinline = noreturn = jump = start( void )
{

// activate OLDA memory

DC}MD_BRCC}N. B.COLDAEN =
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Configure MICROSAR OS Tracing Hooks

» OS Vector Timing Hooks are used to signalize Task and ISR State switches
» Therefore, a Timing Hooks header needs to be included

4 Configuration Editors = = 8 ||[C3 Runtime System General 2

El &« & os» [0 Debugging

Base Services

Aszertions: D*'
Communication v i 05
2 Hook Routines ORTI Debug Support: ORTI_23_ADDITIOMNAL
Diagnostics - .
D‘ebuggmr’}
Memaory ~ B2 RTE

Timing Hooks Include Header

vth_to_t32.h

W= Measurement and Calibration
Ifea VFB Tracing
L STBM

=

Mode Management

Network Management

- L S S .

Runtime System

|E Runtime System General
EE ECU Software Components
Medule Internal Behavior

@ 05§ Cenfiguration
Task Mappin

» The header includes the trace instrumentation is provided by the Trace Vendor (Lauterbach)

tdefine 0S VTH ACTIVATION(TaskId, DestCoreld, CallerCoreId) \
{arti_os_trace = (TaskId<<lg) (ARTI VALID OS5 SIGNALING<<G) (ARTI OS ACTIVATE<<SH) DestCoreld ; /% e.g. ready */ }
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Configure MICROSAR VFB Tracing Hooks
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» To trace the start and the stop of Runnables, the VFB (Virtual Functional Bus) Tracing Functions can be activated
» After RTE Generation the configured function are defined in the generated Rte_Hook.h

Runtime System General &2

=1 « B2 RTE + bfiv VFB Tracing

v @ 05
2 Hook Routines
[] Debugging
w B2 RTE
4= Measurement and Calibration
o VFB Tracing
o STEM

Use the Import VFB Trace Functions Assistant to import trace functions.

Enable VFB Tracing: -

VFB Trace Functions

qr Rte_Runnable_ct_Calc_BrakeActSetpoint_ct_Calc_BrakeActSetpoint_ConvToPhys_Return

%ﬂteﬁun nable_ct_Calc_BrakeActSetpoint_ct_Calc_BrakeActSetpoint_ConvToPhys_Start
te_Runnable_ct_Calc_BrakefctSetpoint_ct_Calc_BrakeActSetpoint_Init_Return

Rte_Runnable_ct_Calc_BrakeActSetpoint_ct_Calc_BrakeActSetpoint_Init_Start

» By executing a DaVinci Automation Script called CreateLauterbachRunnableMeasurementPoints the hook functions are
generated in an own C file (Rte_Hook_t32.c) and the Runnable mapping s generated in a CMM script (rte_runnable.cmm).

If the VFB Hooks are already in use, a new
VFB Trace Client can be added.

;is‘u‘alidatiun # Element Usage Iafn-.’.rip-tTash:s P

Script Tasks

w [E]' CreatelauterbachRunnableMeasurementPoints
13 CreatelauterbachRunnablei -

Please change therefore the VFB Hook Prefix [} CreateRunnableMessurementPoi 4 AECUEe
filters in the python script T SetUniquePortPinNames Enable
' [l SiplmpertModule Dicable

Type Last Success  Last Failure

= & 15:48:58

[
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Tracing Workflow
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1. Tracing Basic Knowledge

2. Configure MICROSAR BSW - OS and RTE

3. Configure Lauterbach Trace Debugger - TRACE32
4, TA.Inspection - Trace Evaluation
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Configure Lauterbach TRACE32

» To make the TRACE32 find all necessary OS
information, load the ORTI file with the following
command:

A TRACE32 AURIX TC399XE E‘

File Edit View Var Break Run CPU Misc Trace Perf Cov TC39% Vector ORTl Vector_ Statistic Window Help

> TASKORT' OS Trace ORT [ M %A+ @] > || 2NR]0 ot = =R - Rl

1] BiTrace List Time.Ze » EreE]| 2" N
Q& setup...| M Goto... | #4Find... | M Chart | EProfile | EIMIPS | % More X Less CPU JtagClock CONFIG
record |ti.zero var cycle |busmaster { TC399XE DETECT
-0000362139 | 459.320us trace32_taskevent[0] = 11395 wr-sri CPUO SDMI ~
: : 0000362135 | 41 347us tracess taskevent[o] - 1135 wari Coup Swi = -
- .547us trace32_taskeven = wr-sri
» Set the tracing method according to your 8000363113 | 161" donus tracepstaskevent o] < 10 wooi CUo ST v | b meepROReCheRNABE el
ottt i T, B GRS T T w00 ml o] 6 men
- .607us trace32_taskeven . wr-sri = . S || o
Setu p (Tra Ce.M ETHOD) -0000362097 | 643.260us trace32_taskevent[0] = 1153 wr-sri CPUO SDMI Rte_Runnable_SWC_Core0_Runnabl:0
-0000362092 | 643.307us trace32_taskevent[0] = 11392 wr-sri CPUQ SDMI Rte_Runnable_SWC_Core0_Runnabl:0
-0000362084 | 646.900us trace32_taskevent[0] = 8065 wr-sri CPUQ SDMI 10.000us I Rte_Runnable_SWC_Core0_Runnabl:0
C ” th - t t f th t —gggg;g%g% g:g%g;us Erace%%_zasteven*ég :HggS wr-sri ggﬂg gm% . |00s -1.400s -1.200s -1.000s  -800.
- .253us trace32_taskeven = wr-sri
> a € SCrip O confrigure € trace -0000362062 | 650.273us trace32_taskevent[0] = 1153 wr-sri  CPUO SDMT = : : : o
0000365030 | 631 04702 tracessrunmalie[0) = 2147751284 w211 ChU ST o .
H . - .047us trace32_runnable = wr-sri v =
» for TriCore SRI Trace: DO vth_sri_trace.cmm 1< > ;
—— = 14.0
. ] B:Trace CHAR == =]
> for POWerPC Data Trace' DO Vth—data—trace'cmm 2 setup....| iiiGroups... | 28 Config...| R Goto... | 3 Goto... | #Find... | «»In | »OcOut B3 Ful 12.0
.540s -1.530s -1.520s :
range | I I 10.0
UserTask_Ims_Core0 T e O O e e e e e T e o et e e e O s R e I
UserTask_20ms_Core0 | 8.0
f ?:H;gEKiOEth.Trast : (| } 00 | -I\ | I\ | I\ 100 } |
- Default_l sync_Tas R | |
» Call the generated script to read the Runnable peFaute_ppp1tasks0@ | .01 010 i i
OsLowPrioMemTask | | | .
ID - t bl Defau;ljt_B%ck rgundETasi T 0 T F— 4.0
A T o e o o [ | R R
mapping (rte_runnable.cmm) icemnack tes et )T R T J ‘ ! “
Default_Task_Corel: & | | |
IdleTask_0OsCore_Corel : | <N N SN O N N Y 0.0 v
<> < > Jeim > < >
B::
components trace Data Var List PERF SYStem Step Go Break sYmbol Frame other previous

P:80317E82 \\TestSuit\Os_Scheduler\Os_SchedulerReleaseRunningPrio+0xC2 OsHighPrioEthTask 0 |stopped MIX upP
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Configure Lauterbach TRACE32

» After hitting the Go button to start the target ECU, the tracing starts automatically

With hitting the Break button, the measurement is stopped

» Now the scheduling trace can be exported with the following command

» Trace.EXPORT.TASKEVENTS
or

<file_name.csv>

» Trace.EXPORT.MDF <file_name.MF4>

Trace32 TriCore [Power Debug USE 2 @jimi5]
File Edit View VYar Break Run CPU Misc Trace Probe Perf Cov TC27xT Vector ORTI Window Help

[HE L[ dwe[rn /2R D Eslecs @ L anlaocas ®ip @
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[Bredit aaa.csv]

setup... || P sa & save As.. [ [ ouit | #3Find... |[0)[0][47]

1 ««w««w««wwﬂ«wﬂmﬂw. FIEIEITEEIEEET
T sk events trace

t trace_too
# trace_dat
# trace_program

% trace_be: vecto
# trace duration: oo 8030134255

TRACE32 'Fm" TriCore, Software Version: S.2019.07.000111056XD
Fri Aug 9 15:

T;z\vectnr hook\041u12019-VIT\VTT_Brake. elf

P e

0fe time(ns); object; event; core number

12 [+6104362; Init_Task_Ci; READY; 1
13 [+6133050; Init_Task_C1; RUNNING; 1
14 |+6139687; Init_Task_Cl; READY; 1
15 [+6171150; Init_Task_C1; RUNNING; 1
16 [+6178012; Init_Task_C1; READY; 1
17 [+6208162; Init_Task_C1; RUNNING; 1
18 +6214700; Init_Task C1; READY; 1
19 |+6246175; Init_Task_C1; RUNNING; 1
20 [+6253037; Init Task C1; READY; 1
21 |+6282837; Init_Task_C1; RUNNING; 1
22 |+6289262; Init_Task_C1; READY; 1
23 [+6319637; Init_Task_C1; RUNNING; 1
Init_Task cz,
25 |+6484450; App_Task Diag C2; RUNNING; 2
26 [+6486762; Init_Task_( c1 SUSPENDED; 1
27 [+6487512; App Task Calc Cyclic 1; RUNMING 1
28 |+6487987; Init_Task_CO; SUSPENDED;
29 (+6488775; App_Task_Diag WorkerTask co RUNNING; 0O
30 [+6502162; Rte_Runnab]e_ct_DiagUser Core2 o<t Dwaguier‘ Core, (y(]]:, r‘unnab]eitar‘t; 2
31 [+6505462; Rte_Runnable_ct_Calc_| Calc_| cala ; runnablestart; 1
532 [+6509537; App_Task_Diag_| nork:rTaik co; SLISFENDED 0
33 |+6510312; App_Task_Diag_C0; RUNN
34 |+6525437; Rte Runnable_ct_| DlagUser c:-reo ct_DiagUser_Core0_Cyclic; runnablestart; 0
35 |+6526450; Rte Runnable_ct_Calc_BrakeFerce ct_Calc_BrakeForce CalcMaxcBrakeForce; runnablestop; 1
36 |+6526812; Rte Runnable_ct_Calc BrakeForce ct_Calc_BrakeForce CalcSetPoint_FL; runnablestart; 1
57 |+6539912; App_Task_Diag_C0; READY; O
38 |+6561675; App_Task_Diag_WorkerTask_c0; READY; 0
39 |+6572625; App_Task_Diag C2; SUSPENDED;
40 [+6573137; App_Task 0utputPr‘DLCy(h c i RIINNING 2
41(16574700; App_Task_Diag_WorkerTask CO; RUNNING; O
42 [+6582750; Rte Runnable ct Calc BrakeActSetpoint_ct Calc_BrakeActSetpoint ConvToPhys; runnablestart; 2
43 |+6604087; Rte Runnable_ct_Calc_BrakeForce ct Calc BrakeForce CalcSetPoint_FL; runnablestop; 1
24 (16604575} Rte_Runnable_ct_Calc_BrakeFarce_ct_Calc BrakeForce CalcsetPoint_FR: runnablestart; 1
45 [+6624975; App_Task_( outputprn:_(y:h‘c_l READY;
46 |+6638400; App_Task Diag C2; READY;
47 [+6648337; App_Task_OutputProc Cycli Ll RUNNTNG; 2
48 [+6665400; App_Task_Diag WorkerTask cn SUSPENDED; 0
49 |+6666150; App_Task_Diag_C0; RUNNING;
50 |+6670700; Rte Runnable_ct_DiagUser ¢ c:.reo ct_DiagUser_Core0_Cyclic; runnablestop; O
51 [16679375: App_Task._Diag.Ch; SUSPENDED;
52 |+6679837; App_Task_PlausCheck_Cyclic_1i; RUNNING 0
53 |+6683012; Rte Runnable_ct Calc BrakeForce ct Calc BrakeForce CalcSetPoint FR; runnablestop; 1
54 |+6689400; Rte Runnable_ct_Calc_BrakeForce_ct_Calc_BrakeForce CalcSetPoint_RL; runnablestart; 1
55 |+6689450; Rte Runnable_ct_Calc_BrakeActSetpoint_ct_Calc_BrakeActSetpoint_ConvToPhys; runnablestop; 2
56 [+6690037; Rte Runnable_ct_Calc_BrakelightSetpoint_ct_Calc BrakelightSetpoint_LowPass; runnablestart; 2
57 |+6630800; Rte Runnable_ct_PlausCheck VehAcc_ct PlausCheck_VehAcc Calc; runnablestart;
58 [+6723700; Rte_Runnable_ct_Calc_BrakelightSetpoint_ct_Calc_BrakelightSetpoint_LowPass: runnablestop; 2
59 [+6730512; App_Task_OutputProc_Cyclic_1; SUSPENDED;
60 [+6730825; App_Task_OutputProc Cyclic_z; RUN
61 [+6740300; Rte_Runnable_ct_( Ca]LTHrutt]eSetpmnt (t _Calc_ThrottleSetpoint_ConvToPhys; runnablestart; 2
62 [+6781187; Rte Runnable ct Calc BrakeForce ct Calc BrakeForce CalcSetPoint RL; runnablestop;
63 |+6781425; Rte Runnable_ct_Calc_BrakeForce ct_Calc_BrakeForce CalcSetPoint_RR; runnablestart; 1
64 [+6810237; Rte Runnable_ct_PlausCheck_VehAcc_ct PlausCheck_VehAcc Calc; runnablestop;

Trace. EXPORT. TASKEVENTS aaa /VECTOR
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Tracing Workflow
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1. Tracing Basic Knowledge

2. Configure MICROSAR BSW - OS and RTE

3. Configure Lauterbach Trace Debugger - TRACE32
4. TA.Inspection - Trace Evaluation
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Benefits

» Trouble shoot scheduling problems

» Test the timing behavior continuously and automatically

» Find sources of runtime consumption

» Evaluate the CPU Load and other metrics

VECTOR >
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Trace Import

1. Right Click in the Model Selector View on Import

™ mport
Select \
2. Select the La ute rbaCh Tra ce Im port Lr;p:rt a Lauterbach Trace and create a basic TA Timing Model with the entities, contained in E 4 5 ]

Select an import wizard:

type filter text

= General
%= Model Selector | ©=- Mavigator B o | & | = Timing-Model
type filter text w [= Trace
=2 Lauterbach_Trace_Import =~ AMALTHEA Trace Database import
New » A8 BTF-Trace import

e T i A Lauterbach Trace import
USCAte | imin ooEl - N
? OT1-Trace import
Consolidate Models

Compare Models Ctrl+Shift+C

o By

Compare Results
Compare TAM Files

Copy Crl+C

Paste Ctrl+V 2 .
¥ Delete Delete

Rename F2
& Refresh F5
= Import.. Ctrl+Shift+]

Export... [:E Ctrl+Shift+E

_' < Bac Mext > Finish Cancel
1 2  Migrate Projects...



Troubleshoot the Runtime Behavior

Scheduling
behavior

Eile Edit Reports Inspection Views Window

type filter text

v B2 Trace_Import

B o

Help

i DualCoreSM_Corel

: DualCoreSM_Cored

T

I
I T
111

|
T

T

I

THHHE - T
It

THim

T, =

VECTOR >

i =+ [ Clipboard ‘ |,_|,‘ Gantt Chart  ~ ] Histogram gl Load Chart v | 43 Metric Tables ~: & O° 0 ~ - [2) Editing Design ! Simulation [ Optimization Inspection
[E:] Model Selector| % Navigatar =0 i = =l Gantt... 2 |5FGantt.. |leadC..| = O

3
Type your filter text here

O Cores @)

T A Tk oo 2 Dusicoresm cored (I Tl M1 TN s Y > Doty
v g roce Resuls () = v [ Processes (12)
v " Trcelmpart (1} i Dualcoresm_coreo ] 1 TASK_10Ms
i 0120710162707 ™
. +) Requirements.tam } DualCoresM _Cored { | | TASK_50MS
2. Requirements Prs |
" | Tracelmportsimeanfig DualCoresM_Corel | ” 1
] Tracelmpart tam .
violations ) Jomecin e I i
DualCore5M_Corel ‘ | | ‘ TASK_100MS
ASK_CalcEngineSpeed
R_T100_Gat I ‘ ASK_EngineDoubleR
ASK InputProcessing
R_T100_Nox I ‘ ASK_WritingActuator
R_T100_Prsen ‘ Requirements (4)
[ Runnables (73)
3. Timing Metrics | (M=
. [ Signals (107)
R_SR_ServiceRepeat ‘ [ stimuli (13)
R_T100_Inj_Cal_B ‘
R_T100_Diag_Low ‘
o orann o |
198ms 199ms.
Lt Evaluation 2 BEE = O ¥ # Load Table BEEM@ = OB Requirements Table 52 [ Clipboard 52 v =8
Stop | Finished Filter settings Enable filter Ctimitte: 100 = [ search: type filter text

CPU Load DualCoreSM

RTmin[ms] RTavg[ms] RT max[ms]

Output () Notifications (28) Walidation Name Scope Metric Limit and Value
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creating buffer T100_Diag_Hi A
T10_PrSen:a:
B_T100_Tnj_Cal
B_T10_Tnj:R:21
T10_Cond_Cou
STT_ModeHighPa
R_T10_Cond_Sig
R]

creating
creating buffer

creating buffer

creating
creating buffer
creating buffer

creating buffer

: Writing MSAD
: Writing MSAD succ
: Writing RAD

: Writing BAD succe

5 TASK InputProcessing

TASK_WritingActuator
TASK_EngineDoubleR

Summation
12 /12 filtered rows

3.58163
1.30655
1.08014
084115
091529
0.84386
0.45929

0.18910
012038
0.00223

0.00223
3.58163
0.84544
10.14531

4.84670 6.93254
1.99975 331136
1.76924 3.10766
1.73878 3.74636
0.97976 1.04747
0.90903 1.95734
0.52905 1.67616.

T reemng 3 042873 047564 052716
- creating
- creating TASK_CalcEngineSpeed 0.26696 0.45666 064291

0.59533 1.31262
0.56667 2.26667
0.00223 0.00223

0.00223 0.00223
4.84670 6.93254
1.23907 2.21090
14.86883 26.53077

033 %
0.14%
0.37%
0.90 %
12,38 %
212%

TASK_100MS
TASK_IMS
TASK_10MS
TASK_CalcEngineSpeed

ResponseTime...
ResponseTime.

ResponseTime..
ResponseTime..

3 Response Time = 5.00000 ms
&+ Response Time < 500.00000 us
Response Time < 1.50000 ms
Response Time < 1.00000 ms
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Analyze the Runtime Distribution
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File Edit Reports Inspection Views Wind

1. Analyze the Runtime o 6 @1 © Bl oo |l
. . . Madel Selectar| %- Mavigatar
Distribution

R
YBpee
~ Ay, Tracelmport (13 *
, I i
2. Requirements st
violations R
3. Jump back to the
Gantt to see the
scheduling effects
(previous slide 2.) yp=m ——

ow  Help

Gantt Chart  ~ (] Histogram

sy Load Chart

~ | 4% Metric Tables

« Style: | Bar

[ %-View []Accumulated [] Logarithmic

TraceImport - Trace: TraceImport - Evaluation 20190

0.53
esponseTime_Upperl. 5 ritical (7 50000000 L

0.43 0435

g8

Output ([ Notifications (28)

Name

- creaving buffer (R_T100_Diag Hi
- creasing (R_T10_PrSen:a:
g . ¥ - - creasing (R_T100_Inj_Cal
I - creasing (R_T10_Tnj:
’ T . o - creaving (R_T10_Cond_Cou
- ) g - creating {STI_ModeHighPo
g H - creating (R_T10_Cond_Sig
1 - creating
i - creasing
- creasing

creating

: Writing MSAD

: Writing MSAD succ
: Writing RAD

: Writing BAD succe

A

©L TASK_InputProcessing
TASK_1MS
TASK_CalcEngineSpeed
TASK_WritingActuator
%, TASK_EngineDoubleR
TISR_1

€

Minimum
Maximum
Average
Summation

12 /12 filtered rows

D44 0.445 045

Filter settings

RT min [ms]

3.38163
1.30655
1.0%014
0.94115
0.91529
0.84386
0.45929
0.42873
0.26696
0.18910
0.12038
0.00223

0.00223
3.58163
0.84544
10.14531

4% Process Table 22 | | Event-Chain Table | i Load Table

0.455 046

Enable filter

RT avg [ms]
4.84670
1.99975
1.76924
1.73878
0.97976
0.90903
0.52905
0.47564
0.45666
0.59533
0.36667
0.00223

0.00223
4.84670
1.23907
14.86883

RT max [ms]
6.93234
331136
3.10766
3.74636
1.04747
195734
167616
0.32716
0.64291
131292
2.26667
0.00223

0.00223
6.93254
2.21090
26.53077

047 0475 048
Response Time

[ v = F

=

OLimitto: 100 2

CPU Load DualCoreSM
033 %
0.14%
037 %
0.90%
12.59 %
212%

T T
0.485 0.49 0.495 0.5 3 0.515 0.52 0.525

<& Requirements Table 12

TASK_1MS (2000)

= B @[] clipboard 2

Design | Simulation [ Optimization Inspection
=l Gantt.. 2|28 Gantt.. |liloadC..| = O
s

e your filter text here

[ Cores )
[ OS-Events (1)
v [ Processes (12)

TASK_CalcEngineSpeed
TASK_EngineDoubleR

TASK InputProcessing
TASK WritingActuator
Requirements (4)

[ Runnables (73)

[ Semaphares (1)

[] Signals (107)

[ Stimuli (13)

Search: | type filter text
Validation  Id Name Scope Metric Limit and Value

[ . ResponseTime... TASK_100MS 3 Response Time < 5.00000 ms

2 ResponseTime... TASK_IMS i3 Response Time < 500.00000 us

B ResponseTime... TASK_10MS &} Response Time % 1.50000 ms

a ResponseTime... TASK CalcEngineSpeed &, Response Time < 1.00000 ms
< 3>

258M of 574M
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TA.Inspection

Derive Requirements

Critical Requirement

Warning Requirement

Task 5ms

preemptions

available timeslot

5ms period

VECTOR >
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Report Generation and Export

» Document the Timing behavior throughout the development process

» Create Reports for customer requests

» Use the reports for internal audits

@ Customizable HTML Report

» Inputs such as Task Stack Consumption
can also be stored

VECTOR >

Evaluation Report
Contents

Input information
QOverview
System Metrics
Task Metrics
ISR Metrics
Runnable Metrics
Appendix

Legend

Information

SVN Revision 34

VECTOR >

Report creation

Maon Apr 15 09:34:16 CEST 2015

Evaluation date 20153-04-15T05:34:082

Evaluation path

Evaluation requirements

Evaluation requirements

Evaluation tool TA Eval 15.1.0.11

Accuracy Displayed metrics might be rounded.

Requirements

Listing of all requirements to indicate their fulfillment

ey Thtric Jseventy [ Toeshotd Ramge

[+]

Range
sisimal | e | 155eeo | NN 153 0 o
sssimal | o | Shsoe | NN = > 0
sesfms] |00 | 23000 | N 307 H 0.2
e |50 | 1 | N sl e
e | e | e | — 2 : 8
e |t | e | — : 8
s | | oo | — : 8 8
e | e | ) | — ]
s25 [ms] \.vcarrlgi?:;‘ 2;?288 ] | 304 1; 43:535
525 [ms] \.;T;ili:; 3332888 [ | 75 13 18.667
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Reports

JUnit Reports and Continuous Timing Evaluation

» Junit Reports for automated testing

» Publish direct on the CI Server

» Track Timing Metrics continuously

VECTOR >

Test Result

5 failures (+0)

9 tests (£0)
Took 0 ms.
[add description

All Failed Tests

Test Name Duration Age
ok ResponseTime_Upperlimit_Task_1ms_C2_Critical RT Oms 7
ok Responselime_UpperLimit_Task_10ms_C2_Critical RT Oms 7
ok ResponseTime_Upperlimit_Task_10ms_Receive_C2_Critical. RT Oms 7
ok ResponseTime_UpperLimit_Task_Pbc_C2_Critical. RT Oms 7
ok ResponseTime UpperLimit_Task Ssm_Pb_C2 Critical. RT Oms 7

Project TA Inspector

Demeo Project for automated targst verification with the TA Inspector.
-» (Generation of one HTML repoert for customer internal reporting
-> Generation of an JUnit report

i Workspace

—|
| _# Recent Changes
—

count

- Latest Test Result (5 failures / £0)

Permalinks

Last build {#37), 12 days ago

Last stable build (#11). 2 mo 15 days ago
Last successful build (#37). 12 days ago
Last failed build (#34), 1 mo 23 days ago
Last unstable build (#37). 12 days ago
Last unsuccessful build (#37). 12 days ago
Last completed build (#37). 12 days ago

Test Result Trend

[Zredit description

Disable Project

o [
@ m
*® *®

(just show failures) enlarge
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VECTOR >
Completely Automated Workflow

» The workflow can be completely automated:

{5t CMM Script {0t TA.Workflow
AN
4 N
TA.Inspection
> D)) —> | ECU _ — @
—p= e TA Tool Suite

MICROSAR Timing Report

Generation

Extraction of a

Scheduling Trace Scheduling Trace Import

» Get the Timing results, with every build

» Publish the results in Jenkins as post build report Jenns
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Tracing in ECU’s Eco System with CANoe Automation

» Measure the ECU’s runtime behavior in
with external trigger

» Test ECU runtime performance in natural
ECU environment

» Continuous testing throughout development Trace
process Measurement

Automation Script

Messages

Evaluation

VECTOR >
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WWW.vector.com
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