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Key Takeaways

Model-Based Design and Model-Based Systems Engineering enable:

1. Fast development and realization of system and software architecture
and design

2. Early testing to detect errors in designs and their realization

3. Fast and efficient iterations

m—)

Develop high quality products following an
efficient Automotive SPICE® compliant process
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SYS.2 System Requirements Analysis
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Organize, Specify and Customize Requirements with Requirements
Toolbox

Organize
ID Summary Category Requirement level Keywords
> B sys_req_Stakeholder
v H sys_req_BatterySystem C UStom |Ze
> E1 BS-SYS-0001 References Unset Unset Keywords: |Gell m
> E 2 BS-5Y5-0005 Terms, Difinitions and Abbreviations Unset Unset P Revision information:
> E 3 BS-SY5-0037 Intended Function Unset Unset
v -
v @4 BS-SYS-0041 Requirements Unset Unset Custom Attributes
E 41 BS-SYS-0042 Design space Cell, Module, System ASIL: B ~
v & 41 BS-5Y5-0053 Integration of sub-components Integration Integration and design space Cell, Module, System Category: E/E properties ~
v E 411 BS-SYS-0082 Monitoring circuit Unset Unset Cell, Module, System Crumplate: |
S . f | Voltage measurement rate E/E properties Performance Cell, System Correct:
pecify
- .~ ent: BS-SY5-0119 Engineering Domain: E/E v
= 6.19 .
i ible: v
&l 620 ¥ Properties i
o e Impact on cost: $ ~
e Type: Functional v )
=] 6.22 Impact on schedule: + ~
8 Index: 6.17 P
E 6.23
Custom ID: |BS-SYS-0119 |
E 6.24
E 625 Summary: |Voltage measurement rate l
= 4.1.1.1 o -
- Description Rationale

W |Arial vie v/B 7z U B M EEEE- v @

‘1716 monitoring circuit shall be able to measure all single-cell voltages at a rate of at least 10 Hz.
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SYS.2 System Requirements Analysis
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SYS.2 System Requirements Analysis
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Analyze Logical Requirements with the Requirements Table

R2022a

bi Requirements Table: CordLockReqTable_v2/Requirements Table * - Simulink = X
SIMULATION MODELING FORMAT APPS
& Cut o Stop Time [ 100 -~ =
5 = Comment Row ﬁ E Show Columns q % El Show Report w
Add Edit Row = Delete Columr Find | Analyze &9 Clear Highlights Run
ﬂ Delete Requirement = Table ~ 0@ Fast Restart -
EDIT ROWS COLUMNS SEARCH z SIMULATE Y
‘g 4 Requirements Table
& CordLockRegTable vz ¥ Requirements Table bt
g Requirements || Assumpfions
=
Precondition . Postcondition
g Index Summary EvseType ChargeStatus = SessionStopMsg PilotStatus ChargePlug Vinlet Duration LockCommand
T 1 Requirement 1: Compatible ChargeStart Locked -
E Lock when evse compatible
o
E 2 Requirement 2; NrmIShutDown Received =60 Unlocked
Unlock during normal shutdown
3 Requirement 3: EmrgShutDown (X ~=C2)8& (X ~=D2) =60 Unlocked
Unlock during emergency
shutdown static pilot
4 Requirement 4: Plugged == 60 Locked
Lock for unsafe voltage
5 Requirement 5: MotPlugged Unlocked
Unlock when unplugged
6 Requirement 6: EmrgShutDown (X==C2) || (X==D2) =60 Unlocked
Unlock during emergency
shutdown oscialling pilot
7 Requirement 7: MNrmiShutDown MotReceived = 60 Unlocked
Unlock SessionStop not recieved
8 Requirement &: MotCharging =60 Unlocked
Unlock when not charging
9 Requirement 9: MNotDecided ChargeStart <60 Unlocked
_ Unlock when compatibility not
L& Aaridad
10 Regquirement 10: Lock when inlet (-5,250) Locked
|E_E| voltage within range
»
Ready 41% auto{FixedStepDiscrete)
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SYS.2 System Requirements Analysis
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Use Traceability Diagrams and Matrixes to Check for Consistency
and Completeness

4 Traceability Diagram - Requirement: BS-SYS-0046 Energ...
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SYS.2 System Requirements Analysis

) System Integration/
Integration Test
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SYS.3 System Architectural Design
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Develop Architectural Design Models with System Composer

*ﬁ sys_arch_Vehicle/Powerirain * - Simulink = [N b4
DEBUG MODELING
U Find = : i T = q_-:‘ @ & Stop Time | 100 )
4 ; Y =4 = D i3] H @ ,—| | & =
Model W Compare Interface Import base Impaort "1 Profile Apply Compone..  Relerence Variant 7| Sequence | Architecturs  Analysis  Allocstion | Update Nermal *) R
Advisar = [} Environment = Editar workspace  MAT-file Editor = Stereotypes Compone..  Compong... Diagram Views =  Model = Editor ~ | Model = 08 Fast Restarn
IANAGE DESIGH FROFILES COMPONENT DINGRAMS VIEWS COMPILE SIMLLATE
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= ~
L
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2
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m| T
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| i ]
BatteryHnating T Batinry Henting
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SYS.3 System Architectural Design
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Analyze Architectural Design Models with System Composer
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Ensure Consistency with Tool Support for Bidirectional Traceability
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Describe Dynamic Behavior
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Key Takeaways

Model-Based Design and Model-Based Systems Engineering enable:

1. Fast development and realization of system and software architecture

and design
2. Early testing to detect errors in designs and their realization

3. Fast and efficient iterations

‘ Develop high quality products following an
efficient Automotive SPICE® compliant process
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