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1 .  Wh a t  is  ASAM SCDL



What is ASAM SCDL
For Modeling

 ASAM Sa fe ty Conce pt De scrip t ion La ngua ge

 Cha ra cte rize d  with  funct iona l b lock d ia gra m  ba se d  on  
gra ph ica l e xpre ss ion



What is ASAM SCDL
For Safety

 Mode ling la ngua ge  for Sa fe ty Re qu ire m e n ts  /  Sa fe ty Conce pt :
⁃ Following ISO 26262 : 2018  orig ina l in te n t ion ;  

 Espe cia lly focus ing on  ke y fa ctors  such  a s :
⁃ Re qu ire m e n ts ;
⁃ In te ra ct ion  be twe e n  Re qu ire m e n ts ;
⁃ Ele m e n ts ;
⁃ Alloca t ion  of re qu ire m e n ts  to e le m e n ts
⁃ ASIL a ss ignm e n t ;
⁃ De com posit ion ;
⁃ Fre e dom  From  In te rfe re nce ;
a nd  so on .  



What is ASAM SCDL
For ISO 26262

 ASAM SCDL supports  e ffe ct ive  a nd  e fficie n t  im ple m e n ta t ion  of the  
re qu ire m e n ts  re la te d  to the  following spe cifie d  in  ISO 26262 : 2018 :  

⁃ Pa rt 3 Cla use 7 : Funct iona l sa fe ty conce pt ;
⁃ Pa rt 4 Cla use 6 : Te chn ica l sa fe ty conce pt ;
⁃ Pa rt 5 Cla use 6 : Spe cifica t ion of ha rdwa re sa fe ty re qu ire m e nts ;
⁃ Pa rt 5 Cla use 7 : Ha rdwa re de s ign ;
⁃ Pa rt 6 Cla use 6 : Spe cifica t ion of softwa re sa fe ty re qu ire m e nts ;
⁃ Pa rt 6 Cla use 7 : Softwa re a rch ite ctu ra l de s ign ;
⁃ Pa rt 8 Cla use 6 : Spe cifica t ion a nd m a na ge m e nt of sa fe ty re qu ire m e nts ;
⁃ Pa rt 9 Cla use 5 : Re qu ire m e nts de com posit ion with re spe ct to ASIL ta iloring;
⁃ Pa rt 9 Cla use 6 : Crite ria for coe xis te nce of e le m e nts ;
⁃ Pa rt 9 Cla use 7 : Ana lys is of de pe nde n t fa ilu re s ; a nd
⁃ Pa rt 9 Cla use 8 : Sa fe ty a na lyse s .



2 .  Wh y ASAM SCDL is  n e e d e d



Why ASAM SCDL is needed?
First motivation

 ISO 26262  re qu ire s  se m i-form a l nota t ions  for Sa fe ty Re qu ire m e n ts  
spe cifica t ion  e spe cia lly for h ighe r ASIL :  C & D with  + + .  (e .g .  Pa rt8 -6 )

Methods
ASIL

A B C D
1a In form a l nota t ions  for re qu ire m e n ts  spe cifica t ion  ++ ++ + +
1b Se m i- fo r m a l n o t a t io n s  fo r  r e q u ir e m e n t s  s p e cifica t io n  + + ++ ++
1c Form a l nota t ions  for re qu ire m e n ts  spe cifica t ion  + + + +

Ta ble  1  — Spe cifying  sa fe ty re qu ire m e nts  Me thods  

“+ + ” indica te s  tha t  the  m e thod is  h igh ly re com m e nde d

“+ ” indica te s  tha t  the  m e thod is  re com m e nde d

Re f.  ISO 26262-8 : 2018



Why ASAM SCDL is needed
First motivation

Me thod syn ta x se m a n t ics
Exa m ple

of de scrip t ion  te chn ique

In form a l nota t ion
[3 .80 ]

De fin it ion  ca n  
be  incom ple te

De fin it ion  ca n  
be  incom ple te Na tura l La ngua ge ;

Se m i- fo r m a l n o t a t io n
[ 3 .1 4 9 ]

Co m p le t e ly  
d e fin e d

De fin it io n  ca n  
b e  in co m p le t e

S t r u ct u r e d  An d  De s ig n  Te ch n iq u e ( S ADT) ;
Un ifie d  Mo d e lin g  La n g u a g e  ( UML) ;
Sys t e m  Mo d e lin g  La n g u a g e  ( Sys ML) ;

Form a l nota t ion
[3 .63 ]

Com ple te ly 
de fine d

Com ple te ly 
de fine d

Z nota t ion  (Ze d) ;  
NuSMV (sym bolic m ode l che cke r) ;  
Prototype  Ve rifica t ion  Sys te m  (PVS);
Vie nna  De ve lopm e nt  Me thod (VDM).

Re f.  ISO 26262-1 : 2018 ;  ISO 26262-8 : 2018

 Wha t is  se m i-form a l nota t ion  in  the  con te xt  of the  ISO 26262  s ta nda rd?



Why ASAM SCDL is needed
Second motivation

Sa fe ty Conce pt  e xpre sse d  
us ing Sys ML

Structu re  d ia gra m Re quire m e nt  d ia gra m

A sa fe ty a rch ite ctu re  e xa m ple  of 
re dunda n t  inpu t  se nsor



Why ASAM SCDL is needed
Second motivation

Sa fe ty Conce pt  e xpre sse d  us ing ASAM SCDL

A sa fe ty a rch ite ctu re  e xa m ple  of re dunda n t  inpu t  se nsor,  the  sa m e  a s  the  SysML e xa m ple .  



Why ASAM SCDL is needed
Second motivation

ASAM SCDL he lps  to unde rs ta nd  the  a rch ite ctu re  in tu it ive ly

A type  of fa m ilia r b lock d ia gra m s

• Re quire m e nts  ca n  be  ove rla ppe d on to e le m e nts .
• Ele m e nts  ca n  be  ove rla ppe d,  a s  the  h ie ra rch ica l s t ructu re .

overlapping requirements and elements Hierarchy structure of elements



3 .  Ex a m p le  o f ASAM SCDL n o t a t io n



Ex a m p le  o f ASAM SCDL n o t a t io n
Definition of symbols

 Re qu ire m e n ts

MFR-1

Driver operation detection

A re qu ire m e n t  re pre se n ts :

⁃ funct iona lity,

⁃ role ,  or

⁃ Be ha vior.

A requirement ID

A requirement

Solid line

Rectangle



Ex a m p le  o f ASAM SCDL n o t a t io n
Definition of symbols

 In te ra ct ions

MFR-2

Control amount 
calculation

A in te ra ct ion  re pre se n ts :

⁃ Excha nge  of in form a t ion ,

⁃ Signa ls ,  or

⁃ Me ssa ge s  be twe e n  re qu ire m e n ts .  

Interaction
MFR-1

Driver operation 
detection

Interaction
Interaction



Ex a m p le  o f ASAM SCDL n o t a t io n
Definition of symbols

 Ele m e n ts
• Ele m e n ts  re pre se n t :  

⁃ Sys te m , Com pone n ts ,  Un its ,  Modu le s ,  Pa rts ,  a nd Circu it  b locks ,  e tc.,

• Ele m e n ts  ca n  re pre se n t  ne s te d  s t ructu re s .

Sys t e m

Cir cu it  b lo ck Un it

Mo d u lePa r t s



Ex a m p le  o f ASAM SCDL n o t a t io n
Combinations of symbols

 Alloca t ion  of re qu ire m e n ts  to e le m e n ts

Sys t e m

Cir cu it  b lo ck Un it

MFR-1

Driver operation 
detection

MFR-2

Control amount 
calculation

A re qu ire m e n t  a lloca te s  to a n  e le m e n t  wh ich  re a lize s  the  re qu ire m e n t  



Ex a m p le  o f ASAM SCDL n o t a t io n
Combinations of symbols

 ASIL a ss ignm e n t

Sys t e m

Cir cu it  b lo ck Un it

MFR-1

Driver operation 
detection

MFR-2

Control amount 
calculation

The  ASIL ca n  be  a ss igne d  to re qu ire m e n ts  a nd  e le m e n ts

B A

B A

B
ASIL

ASILASIL



Ex a m p le  o f ASAM SCDL n o t a t io n
Combinations of symbols

 De com posit ion
The  de com posit ion  ca n  be  re pre se n te d  by the  sym bol of the  inde pe nde nce  

re qu ire m e nt  a nd  a  com bina t ion  of sym bols .

FSR003
Ca lcu la t ion

FSR0031
Error De te ct ion

FSR0032
Con trol

SM-1

C(D)

A(D) C(D)

IF-1

NFSR-1
No de pe nde nt  fa ilu re  be twe e n
IF-1  a nd  SM-1

D
DCMP001

Independence 
requirement

Exa m ple )  
The  d ia gra m  e xpre sse s  a  re qu ire m e nt  for inde pe nde nce  be twe e n the  re qu ire m e nt  group “IF-1” a nd “SM-1”.



Ex a m p le  o f ASAM SCDL n o t a t io n
Combinations of symbols

 Fre e dom  From  In te rfe re nce

SR-1
Re qu ire m e n t

DELE-1
ELE-0

NFSR-1
No ca sca ding  fa ilu re s

QMELE-2
D

D

FFI:  Fre e dom  From  In te rfe re nce

FFI requirement expression following 'Criteria for Coexistence‘.

FFI requirement

Exa m ple )
The  d ia gra m  e xpre sse s  tha t  the  fa ilu re  of ELE-2  shou ld  not  a ffe ct  the  "SR-1  re qu ire m e nt".



In conclusion

 ASAM SCDL is one of the modeling language for system architectures

 ASAM SCDL supports ISO 26262 of the safety developments.

 ASAM SCDL is an intuitively understandable notation.



2nd Half

Status report
Shoi-san, 

D
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About ASAM SCDL 

D

Ne xt ,



Thank you !
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