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▪ Structure:: Adapter
▪ Structure:: Interrupt
▪ Structure:: Hardware Driver
▪ Structure:: N-Channel
▪ Interface:: Dependency Injection
▪ Interface:: Facade
▪ Interface:: Curiously Recurring Template (CRTP)
▪ Interface:: Strategy
▪ Memory:: Smart Data
▪ Behavior:: Mediator
▪ Behavior:: Observer
▪ Behavior:: Command
▪ Behavior:: Object Oriented State Table
▪ Behavior:: State

Structure::N-Channel Interface::Dependency Injection Interface::Facade Interface::Curiously Recurring Template (CRTP)

Interface::Strategy Memory::Smart Data Behavior::Mediator Behavior::Observer

Behavior::Command Behavior::Object Oriented State Table Behavior::State References

▪ Literature:
□ Real-Time Design Patterns (Bruce Powel Douglass)
□ Design Patterns for Embedded Systems in C (Bruce Powel Douglass)
□ Design Patterns (Erich Gamma et al.)

▪ Internet:
□ http://www.software-pattern.org
□ https://refactoring.guru
□ https://en.wikipedia.org
□ https://www.microconsult.de

▪ Common abbreviations:
□ c: class; cm: class or module; m: module or member data; ptr: pointer 
□ i: interface; ic: interface class
□ t: template; tc: template class
□ _t: data type; _T: template parameter type

▪ Common comments:
□ Depending on the implementation (pointer / reference) and the programming language, 

it is necessary to replace dependency with association and interface realization with 
inheritance.
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cmAccessor

+ control()

<<inteface>>
icmTarget

+ request()
:

cmAdapter

+ request()
:

cmAdaptee

+ specificRequest()
:

cmSubelement1

- mData
:

+ func()
:

cmAccessor

+ control()

cmSubelement2

- mData
:

+ func()
:

cmSubelementN

- mData
:

+ func()

<<interface>>
icmFacade

+ funcA()
+ funcB()
+ funcC()
:

cmAccessor

- mPtrDependentObject

+ control()

<<interface>>
icmDependentObject

+ action()

cmObjectCreator

+ create()

cmDependentObject

+ action()

cmContext

- mPtrStategy

+ control()

<<interface>>
icmStategy

+ algorithm()
:

cmConcreteStategyB

+ algorithm()
:

cmConcreteStategyC

+ algorithm()
:

cmConcreteStategyA

+ algorithm()
:

cmSubject

- mObserverList

+ attach(Observer)
+ detach(Observer)
+ notify()

cmConcreteSubject

- mData
- mState

+ getState():state_t
+ getData():data_t

cmConcreteObserver

- mPtrSubject

+ update(…):…

cmObserver

+ update(…):…

0..*

<<polling>>

<<notification>>

cmContext

- mCurrentState

+ control()
+ requestStateChange(State)

<<interface>>
icmState

+ handle(Context)
+ entryAction()
+ exitAction()

cmConcreteStateB

+ handle(Context)
+ entryAction()
+ exitAction()

cmConcreteStateA

+ handle(Context)
+ entryAction()
+ exitAction()

cmStateMachine

- mPtrCurrentState

+ startBehavior()
+ process()

cmState

- mFuncEntryAction
- mFuncExitAction
- mTransitionCount
- mPtrTransitionTable

+ getPtrNextState():cmState

cmTransition

- mEvent
- mFuncCondition
- mConditionResult
- mFuncAction
- mPtrNextState

+ get…():…

0..*

cmContext

- mStateMachine
- mStateA…N
- mTransitionTableStateA...N[]
- mCurrentEvent

+ control()

1..*

1..*

cAccessor

- mX:A_T
- mY:B_T

+ control()

<<interface>>
ticBase

+ func()
:

<<abstract>>

tcDerivateA

+ func()
:

tcDerivateB

+ func()
:

<<interface>>
Realization_T

{ MixedIn:
Realization_T ➔
cDerivateB }

{ MixedIn:
Realization_T ➔
cDerivateA }

Comment:
With modern 
C++, the CRTP can 
be replaced by 
applying 
concepts.

Comment:
ticBase::func() calls 
with template 
parameter 
Realization_T
tcDerivateN::func().

<<Driver>>
cmPeripheralX

- mRegisterBaseAddress
- mInitBaseAddress
- mResetBaseAddress
+ open()
+ close()
+ config()
+ read()
+ write()
- acknowledgeInterrupt()

<<interface>>
icmPeripheral

+ read()
+ write()

<<RegisterBank>>
cmPeripheralXRegister

- RegisterN
- BitfieldN
:

+ getRegisterN()
+ setRegisterN()
+ getBitfieldN()
+ setBitfieldN()
:

cmInterruptDispatcherX

- mInterruptService[VecMaxNum]
- mInterruptAcknowledge[VecMaxNum]

+ registerInterruptService(Service, VecNum)
+ registerInterruptAcknowledge(Acknowledge, VecNum)
- isrN() <<InteruptService>>
:

<<interface, callback>>
icbcmInterruptService

+ serviceInterrupt()

<<interface, callback>>
icbcmInterruptAcknowledge

+ acknowledgeInterrupt()

+ registerInterruptService(Service,  VecNum)
+ registerInterruptAcknowledge(Acknowledge, VecNum)

<<interface>>
icmInterruptDispatcher

<<interface>>
icmPeripheralConfig

+ open()
+ close()
+ config()

cmX

+ serviceInterrupt()

1..3

VecMaxNum

VecMaxNum

cmSmartData

- mData[1..4]
- mDataInverted[1..4]
- mCRC[1..4]
- mMinValue
- mMaxValue

+ get(ptrDestination):status_t
+ set(Data):status_t
+ getMaxValue(ptrDestination):status_t
+ setMinValue(Data):status_t
- validate(Data):status_t
:

Data_T, Status_T

<<DataType>>
data_t

cmDataClient

+ control()
- handleError()

<<DataType>>
status_t

cmCRC_Calculator

+ computeCRC()

+ NO_ERROR
+ MIN_RANGE
+ MAX_RANGE
+ INCONSISTENT_DATA

Comment:
With C++, data and status 
type can be defined as 
template parameters.

cmSensorDriver

- mData

+ acquireData()

cmActuator
Driver

- mData

+ setData()

cmAbstract
Transformer

+ transform()

cmConcrete
Transformer

+ transform()

0, 1

0, 1

cmConcrete
Checker

+ check()

cmAbstract
Checker

+ check()

cmChannel
Monitor

+ monitor()

cmChannel

:

+ enable(Data)
+ disable()

cmChannel
Arbiter

+ collect(Data)
+ evaluate()

cmActuator
Sensor

- mData

+ acquireData()

1, 2, 3, 4

0, 1

cmCommand

- mPtrReceiver

+ execute()
+ setReceiver()

cmConcreteCommand

+ execute()

cmReceiver

+ action()

1..*
cmInvoker

- mPtrCommand

+ executeCommand()
+ setCommand()

1..*

cmMediator

+ mediate()

cmConcreteMediator

- mPtrCollaborator

+ mediate()

cmConcrete
CollaboratorA

+ receive()

cmCollaborator

- mPtrMediator

+ send()

cmConcrete
CollaboratorB

+ receive()

A_T 
B_T

Comment:
1. control() calls handle() 
for the current state.
2. handle() evaluates a 
possible state change.
3. If a state change is 
required, handle calls 
requestStateChange().
4. requestStateChange() 
updates the current state.
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