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ASAM SCDL Specification
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ASAM SCDL Specification

Basic definition of SCDL - 4.2 Definition of symbols
ERFREC AINEVNTHDIDH

4.2.1 Notation of requirements«

A requirement is expressed in a rectangle, where a functionality, role, and behaviour are
provided. One rectangle represents one requirement. Naming convention for the description
is not defined in SCDL. The line type of the rectangle for a requirement is arbitrary, however, *E%g
the rectangle for a requirement and the rectangle for an element which is defined in the next

subclause shall be distinguished.«

The rectangle to express a requirement has an entry field for weighting. The field for ° % §a QE 0)% 1$ Hf\] 7—\ §Sﬂ HH
weighting shall be a smaller rectangle, normally placed on the upper-right corner of the (n] Y4 d\ u}
requirement, whose two sides are inscribed in the larger rectangle of the requirement. The
weighting shall be described according to the rules specified in relevant safety standards.

However, it is not to be described until the weighting is assigned to the requirement.«

¢

Normative items«

¢ EaSigescribe either “ID” or “name (abbreviated name)”, or both as an identifier.« %EEIE E (%1& BE ':._..I_I- 5/\\3} l/ _} l/)

» Description of weighting may be omitted.«
® Position and shape«

» The shape shall be a rectangle.« p— ° EK& 7—\ 5) l/_) l/
» The line type for the rectangle which expresses a requirement shall be solid line.« d\

» The field for weighting shall be a smaller rectangle, normally placed on the upper-right
corner of the requirement, whose two sides are inscribed in the larger rectangle of the

requirement.« - | [ A
» If an element is placed in combination with a requirement, they shall not be inscribed b 4LL|E ° ﬂ:f 0) } [/ - ) l/

/ circumscribed / intersected each other.«

J \

\

{identifier} [ eignting | {Identifier)

<<name (abbreviated name)>> | | <<name (abbreviated name)>>

|
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Figure 3 Notation of requirements

J

Example:«
Left: a requirement for which the weighting (ASIL) has not been determined yet«
Right: a requirement for which the weighting (ASIL B) has been defined«

MFR-1 wr1 8] o :[EE EE 45“

Driver operation Driver operation
detection detection
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ASAM SCDL Specification

Basic definition of SCDL - 4.3 Meaning of combinations of symbols
ESR’)“)L—D"EEEE AIHNZENTHAIDH

4.3.2.1 Requirement groups .

4.3.2.1.1 Enclosure type *E%g

The “Enclosure type” has two approaches for notation: “Framed requirement group® which o
requirements belonging to the same requirement group are enclosed in a frame line, and,

“Connected requirement group” which requirements belonging to the same requirement group ° i% Ea ‘}EO)@{Z{ H’\] 7‘8: EFE: H H

are connected by a line..

J \

a) Framed requirement group .

Requirement group I
(ID, abbreviated name) |

Requirement je==p{ Requirement —:)

\

- xschl

_l_ —

N e -

Figure 28 Notation for framed requirement group .

J \

Nonnative items.
® Basic.
» Multiple requirements are grouped in a frame line and identified as a “requirement

B | | - W
> %?::l%nmy a requirement group, describe either “ID” or “name (abbreviated name)", or % E'}:EI’E* E CE_ﬁ'fEE BE \_-rél\%} l/ _) l/)

both as an identifier. .

® Position and shape . — ° 2& » —
» Use a rectangle or a polygon for notation. The frame line should be easy to identify E tja‘é) l/ ) l/
requirement groups.
» The frame shall be distinguishable from notation of elements. Since this notation for 1 2l
a requirement group is similar to that for an element, a rectangle with rounded corners ° 'fl“% . Hj#kd) } [/ — } l/

or a dashed line should be used to distinguish between them. The thickness or colour
of the line may be changed, also the inside of the frame may be filled with a colour for
differentiation. .
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ASAM SCDL Specification
Appendix: A. SCDL metamodel
SCDL metamodel

SCOLOXAET N EZREDORFZREE M ZRT

0.1

AbstractRequirement

- elements

A
- allocation

- isAllocated : boolean = false

- parent lr

Interaction

BN

5
Requirement

—[-source  -/incoming

Tt 0.1
. - constraint -target - | outgoing

i readon|!
ConstraintPairing |~ P39 T . ¢ "
- pairing - requirements
{unique}
- constraitTarget
- group
1 ConstraintTarget 0.*

T RequirementGroup

IndependencyTarget

1 |__| - target
| Element II< Coexi: get InterferenceTarget
- source 1

| Requirement | | RequirementGroup | | Element | | RequirememGroupPairing | | RequirementPairing

« s 2
0.* | i 0.* | - pair
{unique} {unique}
2 |-set 2 |-set
| RequirementGroup | | Requirement

BRp) 25

A.7. Requirement-

“Requirement” is a constituent which corresponds to requirements described in 4.2.1.«

} ==momgers

A.7.1. Generalizations«

AbstractRequirement, InterferenceTarget«

A.7.2. Association Ends «

® /incoming : Interaction[0..*]«

Incoming interaction to a requirement«
® Joutgoing : Interaction[0..1]«

Outgoing interaction from a requirement«
® /group : RequirementGroup[0..*]+

Group which a requirement belongs to«

BREDIENDE
ZEEETER

A.10. Interaction-
“Interaction” is a constituent which corresponds to interactions described in 4.2.2.«

A.10.1. Generalizations«
SCDLType«

A.10.2. Constraints« IL:E” %IJ
\
® Constituents “source” and “target” shall not be the same Requirement constituents.« n

A.10.3. Association Ends «

® source : Requirement [1..1]¢

A requirement on the input/From side of an interaction«
® target : Requirement [1..%]¢

A requirement on the output/To side of an interaction«
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ASAM SCDL Practical Examples
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ASAM SCDL Practical Examples

Example of safety architecture by redundancy design

7 —=FFT)F v DA
= 1.3.1 Architectural diagram« @ﬁggiﬁ,

The degree of driver operation is detected redundantly by Driver operation detection
requirement MFR-1 and by Driver operation redundant detection requirement SR-11 in the
Input device E-1. Selection is then performed by Select low requirement SR-12, based on the
detection result. Calculation of the control amount is also performed redundantly by Control
amount calculation requirement MFR-2 and by Control amount redundant calculation
requirement SR-21 in the Controller E-2. Drive limit at fault requirement SR-22 then
determines if the result of the control amount calculation is faulty or not, and the control
amount is adjusted as needed. Motor is driven according to the control amount by Drive
requirement MFR-3 in the Output device E-3. The Output device E-3 also has Drive monitor
requirement SR-31 which monitors input to Operating angle detection requirement SR-32
which monitors actuation amount, and input to Drive requirement MFR-3. Based on the
monitoring result Arbitration requirement SR-33 adjusts motor drive. Constraints NFSR-1,
NFSR-2, and NFSR-3 are specified as requirements to realize this architecture. There are

independence requirements between requirement groups, which are indicated as constraints.

Weighting assigned to each requirement, constraint, and element represents its ASIL .«

"1.3.2 Requirement table«

Table 1 Intended i requir
3
ID< Name«~ Requirement | Safety requirements derived from intended |
Group+ functional requirements«
MFR-1¢ | Driver RG-1¢ Detect the degree of driver operation<
operation
detection<
MFR-2< | Control RG-2¢ Calculate control amount according to the degree |
amount L of driver operatione
calculation "1.3.3 Element table<
MFR-3¢ | Drives RG-3¢

Table 4 Element table

E-1¢ Input device<
E-1-1¢ Driver operation detection device 1<
E-1-2¢ Driver operation detection device 2¢
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ASAM SCDL Data Exchange specification
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ASAM SCDL Data Exchange specification

Model input/output and data exchange

1.2. Overall hierarchical structure-

The structure of XML defined in this document is shown below. Attributes each node

possesses are omitted. Only hierarchical structures are described.«

«

scdl ¢
model«
documentation«
diagrams«
diagrame«
type«
element .
graphicsinfo«
extensions«
extension«
requirement«
graphicsinfo«
extensions«
extension«
constrainte
graphicsinfo«
extensions«
extension«
requirementGroup«
graphicsinfo«

*1.12.requirement-

requirement-node is a node which corresponds to a requirement.«

¢

" 1.12.1. Lower node«

graphicsinfo: [0..1}¢
extensions: [0..1]}¢

¢

" 1.12.2. Attribute«

uuid (Required)+

A string for identifying the requirement.«<

type:

A string for representing the type of the requirement.«

id ¢

A string for a design engineer identifying the requirement.«
name:

A string for representing the name of the requirement.«

text:

A string for representing the explanation of the requirement.«
weight:

A string for representing weighting of the requirement.«
parent_uuid:

If this requirement is allocated to an element, parent_uuid is a string for representing uuid
which indicates the element.«

M-k
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Safety Concept Notation - Study Group
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