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A& 715 Y 2E(1S026262) & HE SW EZ(AUTOSAR)GIAM B4 2 SE0E HA|

» 1S026262: 2t SE0| RHE H= 2552 A2 A2 HALS ~d60F
=K

ASIL
Methods ADAILETE
A B C D =
la |Requirements-bhased test* ++ ++ ++ ++
& ++ ++ 4+ e+
1b Interface test i Eecc%mmefnderd MethAOdsland g
1c | Faultinjection test + + ++ ++ A ractices 1or [Iming Analysis an
TR . = Document Title Design within the AUTOSAR
esource usage test bl bl bl i+ Development Process
le | Back-to-back comparison test between model and code, if applicable + + ++ ++ Document Owner AUTOSAR
1f | Analyses of the control or data flow + + ++ + Document Responsibility AUTOSAR
. . T
1g |Static code analysis ++ ++ ++ ++ Document Identification No | 645
1h | Static analyses based on abstract interpretation & + + + +
Document Status Final
The software requirements at the architectural level are the basis for this requirements-based test. Part of AUTOSAR Standard | Classic Platiorm
In the context of software integration testing, fault injection test means to introduce faults into the software for the Part of Standard Release 4.3.1
purposes described in Clause 10.4.3 and in particular to test the correctness of hardware-software interface related to safety
mechanisms. This includes injection of arbitrary faults in order to test safety mechanisms (eg. by corrupting software Document Change History
interfaces). Fault injection can also be used to verify freedom from interference. =
Date Release | Changed by Description
©  To ensure the fulfilment of requirements influenced by the hardware architectural design with sufficient tolerance, 2017-12-08 | 4.3.1 ggllgssg\ﬂ Editorial ch
properties such as average and maximum processor performance, minimum or maximum execution times, storage usage (e.g. - Management » Editorial changes
RAM fo.r stack and heap, ROM for program and data) and the bandwidth of communication links (e.g. data buses) have to be + Section 1.9 added roles and their
determined. benefits from reading this document
K K « Section 2.6 introduced function-level
Some aspects of the resource usage test can only be evaluated properly when the software integration tests are executed Use-cases
on the target hardware or if the emulator for thetarget processor supports resource usage tests. AUTOSAR « Some ECU UCs are consolidated in
) _ _ o 2016-11-30 | 43.0 | Release chapter 3
This method requires a model that can simulate the functionality of the software components. Here, the model and code Management | * New figure for overview of E2E
are stimulated in the same way and results compared with each other. Use-cases is improved (figures 5.1)
« Improved timing tasks in section 6.3
Static analyses include modelling or coding rule checks (e.g. MISRA) and analyses of resource consumption. * References to methods and
properties are consolidated in
& Abstract interpretation of the source code, analyses of pointers, invalid uses of locks. chapter 8

ISO26262 Part 6, Methods

for verification of software integration AUTOSAR_TR_TimingAnalysis
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MOl SW Timing 538 24
* AUTOSAROIA EFOI 58 242 %0I: IPT, CET, GET, RT, DT, PER, ST, PRE,NST

oto] | Ay
prio} IPT | Initial pending time

CET | Core execution time
Task B runningy

1

GET | Gross execution time

IPT | i : . Pl RT | Response time
< CET1 .PRE! CET2) i | oo
L GET I R DL | Deadline
RT A DT  Deltatime
L DL REE R PER | Period
L sty NSIZ
. « ST .o ST | Slacktime
A DT . PRE | Preemption time
3 PER | :
) " JT | Jitter
" |
CET=CET1+CET2 NST =NST1+NST2 CPU CPU load

NST | Netslacktime

% AUTOSAR 4.3.1 Timing Analysis, 6.2.0.1.1, p77
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W EOIE & M2 AR 27 Nz v 27| =omen | |R (e & ¥
Y ® cerag @ GElMax) @ RTIMAX) @ PT(MA. @ DT(MAX) 8 PER(MAX) @B ST(MAX)
ol 1SR_OsCrtl 11,820 ns 11,820 ns 5,003,980 ns

i 1SR_GTMO2 12,000 ns 23310 ns 25,023,170 ns

i 1SR_GTMOT 10,330 ns 18,080 ns 10,486,460 ns

ol ISR_CANSR11 25,200 ns 25,200 ns 966,708,430 ns

i 1SR_CANSROZ - - -

8 OsTask_BSW WM - - - - - - -

M OsTask_BSW_Sms_A 27,990 ns 34260ns  48000ns 22,160 ns 5010210ns 5004030 ns 4980100 ns

8 OsTask_BSW_Sms_8 455540 ns 455540 ns  493,440ns 49,970 ns 5024800 ns 5004040 ns 4948590 ns

T OsTask_BSW_10ms 12,280 ns 24420ns 34270 ns 18420ns  10,010,560ns 10,001,950 ns 9,979,970 ns

M OsTask_BSW_100ms 6,260 ns 6260ns  16310ns 10,080 ns 100,000,760 ns 100,000,690 ns 99,984,680 ns

8 OsTask_BSW_Init01 - - - - - - -

8 OsTask_BSW_Init02 - - - - - - -

8 OsTask_ASW_100ms 10,120 ns 14960 ns  24430ns 16,510 ns 100,009,310 ns  100,002280 ns 99,988,320 ns

M OsTask_BSW_MP - - - - - - -

msk OsTask_BSW_Init0 - - - - - -

A5 4 DaTasks AEW 5 -E‘.mi) _ 624080 ns 634,680 ns 17360 ns 10,007,660 ns 10,000,120 ns 9,950,080 ns
i 1SR_OsCAto 120 ns 11,120 ns 10,000,050 ns

i 1SR_OsCnt2 10,710 ns 10,710 ns 10,000,050 ns

i 1SR_CANSROD 13,710 ns 13,710 ns 2,489,995,220 ns

8 OsTask_BSW_10ms_ 10,300 ns 10300ns 25300 ns 15090 ns  10,001,060ns 10,000,140 ns 9,975,940 ns

8 OsTask_BSW_10ms._... 9,620 ns 9620ns 24160 ns 14700 ns  10,001,200ns 10,000,090 ns 9,977,140 ns
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2 7150 MlS Vs

COREQ Timing Info

\ Time (MAX) end
OsTask_1 TASK 1000936015 560ns 2045 750ns 20ps 750ns 10ms 115 600ns_ | 10ms 11415 600ns _|9ms 984s 360ns | 15us £10ns FALSE
OsTask 2 TASK 0.0%]|0ns Ons Ons Ons Ons Ons Ons FALSE
OsTask 3 TASK 0.0%]0ns Ons Ons Ons ons Ons Ons FALSE
OsTask 4 TASK 100.0% [ > s 2,15 530ns 2ms 7ps 770ns 11ms 297u1s 810ns_|11ms 297y 810ns [9ms 378yis 920ns _|5ps 240ns TRUE
S |ostasks TASK 100.0%] 2215 910ns 6115 680ns 2245 91015 10ms 245 790ns | 10ms 2pis 790ns _[9ms 9804s 190ns | 164s 230ns FALSE
7 |isro ISRCAT2 63]N/A N/A Ons N/A 13us 790ns N/A N/A N/A FALSE
[
== Core'd Task/Process EI0O|Y EH
Cored
= - CET,GET,RT,DT,PERIPT,ST¥
[ : e CPU LOAD AVG 1376% ' ' ' ' f f ES
[ OsTask 1 TasK 100) 24584] 24584 CPU LOAD MIN [reze [=X-T
OsTask_2 TASK o 0 0 StaCk Al’o S I }\l
. . — OsTask 3 TASK g 0 0 o
] = | OsTask 4 TASK 100 24584] 24584 Corel . X-” OF XA O| Hf I.o I-O.” EH St Al
= | =| OsTask 5 TASK 100) 24584] 24584 CPU LOAD MAX 1571% 1 e T —
[CPU LOAD AVG 18.02%
[CPU LOAD MIN 17 46%
" — Stack HIZ22| AEE e —
. : (=X =] B - o = Al22F ™
s = [N = =]
At oot [cPuLoaD AvG 16.09%
n T k P S k .” I. o | | EVIE fi032%
ask/Process Stack fAl AtESE EA = Duration 7|1Z CPU At2at
uration /1= S o
= MAX/MIN/AVG XIS
= = =)
" . smmmeaas =
& =% I i T 1S i |
System COREQ
System Elements. Stack CET GET
Name Type Core Excution Time [MAX] Core Excution Time [MIN] Gross Execution Time[MAX] Gross Execution Time[MIN]
OsTask_1 ID:3 [Task - s 300ns| s 070ns| s 300ns| Sys 070ns|
OsTask 2 ID:4 [TASK 0]
OsTask_1 ID:5 TASK 0]
OsTask 2 ID:6 [TASK - 1ms 954ys 010ns| 768us 800ns| 1ms 979us 590ns 794ps 780ns|
A OsTask 1 ID:7 TASK - 5ps 510ns| Sps 220ns| 5ps 510ns| Sps 220ns|
T 4 ER,O 1D:63 ISRCAT2 11ps 640ns| Sus 660ns| 11us 640ns| Sus 660ns|

5 %]
sfosTask 3

Snapshot Data EA|

* Task/Process/ISR Snapshot EFO|Y HE MAX/MIN EA|
» Task/Process/ISR &E H13t Raw Data Xl&
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TE NS Arst
oS - Windows 10 0|4
SAEPC
CPU - x86-64 H|Z
(E7 2% 3H7) x86-64 A2
AloH 31 A - JRE V1.8 0|4 (HX| IH7|X|ofl =)
- AUTOSAR Z2HE X2l (Mobilgene, MICROSAR, RTA-CAR, ...)
ON) - OSEK A€ (Trampoline, ROSEK, ERIKA OS, ...)
- POSIX
Ef2 - Tricore/AURIX A&
CPU - Freescale MPC A&
éx-l CHAF & 7 =
CHaf HHO[LH 2] - C,C++
QIE{ O] A - CAN, CAN FD, Ethernet

= CPU RAM HDD

PC Dual Core 2GHz 014 26BOI& |4 500MB 0J4
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