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Einführung 

t"/"Komplexität"

*i.li.es"
Wartbarkeit"

Erweiterbarkeit"
Testbarkeit"

Skalierbarkeit" strukturierte"
Vorgehensweise"

unstrukturierte"
Vorgehensweise"

Break?Even"Point"

Nutzen der N-Layered Domain-Oriented Architecture? 
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Einführung 
N-Layered Domain-Oriented Architecture Guide 

Leitfaden zur Unterstützung der Realisierung komplexer, flexibler und 

skalierbarer Anwendungen 

hBp://microsoEnlayerapp.codeplex.com/"
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Einführung 
Layer vs. Tier 

Layer 

Beschreibt logische Gliederung von Komponenten 

 

Tier 

Beschreibt physikalischen Verteilung von Komponenten (inkl. 

Netzwerktopologie) 
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Einführung 
3-Tier Architecture (physical) 

Presenta.on"

Mobile"

Web"Client"

Rich"Client"

Business" Data"

Databases"

Legacy"Systems"

External"Apps"

Firewall"
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Einführung 
N-Layer Architecture (logical) 

Presenta.on"Layer"

Business"Layer"

Data"Access"Layer"

DB"
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Einführung 
Domain'Driven+Design"(DDD)..."
ist"eine"Herangehensweise"an"die"Modellierung"komplexer"
objektorien.erter"SoEware"
"

Annahmen:+
•  Der"Schwerpunkt"des"SoEwaredesigns"liegt"auf"der"Fachlichkeit"
und"der"Fachlogik""
Voraussetzung:"Genügend"komplexe"fachliche"Logik"!!!"

•  Der"Entwurf"komplexer"fachlicher"Zusammenhänge"sollte"auf"
einem"Modell"der"Anwendungsdomäne,"dem"Fachmodell"
basieren."

"
"
"

hBp://de.wikipedia.org/wiki/Domain?Driven_Design"
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Einführung 
Design Prinzipien 

ingle Responsibility Principle 
 
pen Close Principle 
 
iskov Substitution Principle 
 
nterface Segregation Principle 
 
ependency Inversion Principle 
 

S+
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Einführung 
Design Prinzipien 

Single Responsibility Principle 
Jede Klasse erfüllt genau eine fest definierte Aufgabe, wobei die Abhängigkeiten zu anderen 
Klassen minimal sind. 
 
Open Close Principle 
Das Verhalten einer Klasse sollte erweiterbar sein, ohne den bestehenden Code ändern zu 
müssen 
 
Liskov Substitution Principle 
Subsysteme müssen auf Basis abstrakter Typen ersetzt werden können (Implementierung 
gegen Interfaces anstatt gegen konkrete Typen). 
 
Interface Segregation Principle 
Interfaces sollten nur die Methoden und Properties veröffentlichen, die vom jeweiligen 
Konsumenten benötigt werden (Aufteilung in logische Einheiten statt eines großen komplexen 
Interfaces). 
 
Dependency Inversion Principle 
Direkte Abhängigkeiten von Klassen zueinander sollten über abstrakte Typen aufgelöst 
werden. 

 

S+
O+
L+
I+
D+
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N-Layered Domain-Oriented Architecture 
Presenta.on" Cross"CuPng"
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion Of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 
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Dependency Injection / Inversion of 
Control Probleme 

•  Starke Abhängigkeiten (engen Kopplung) 

•  Aufwand bei Änderungen 

•  Automatisierte Tests schwer bis gar nicht realisierbar 

A" B"
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Dependency Injection / Inversion of 
Control 

 
Abhängigkeiten 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO"

Adapter"
Domain"
Services"

Repository"
Contracts"

En..es"

Repositories" Persistence"
(z.B."EF)" Bases"

Security"
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Dependency Injection / Inversion of 
Control Antipattern 

public'class'ApplicationService'
{'
''''private'readonly'DomainService'_service;'
''''private'readonly'BankRepository'_repository;'
'''''''''
''''public'ApplicationService()'
''''{'
''''''''_service'='new'DomainService();'
''''''''_repository'='new'BankRepository();'
''''}'
'
''''public'void'Transfer(int'source,'int'target,'decimal'amount)'
''''{'
''''''''BankAccount'sourceAccount'='_repository.GetById(source);'
''''''''BankAccount'targetAccount'='_repository.GetById(target);'
'
''''''''_service.Transfer(sourceAccount,'targetAccount,'amount);'
''''}'
}'
'
public'class'DomainService'
{'
''''public'void'Transfer(BankAccount'source,'BankAccount'target,'decimal'amount)'
''''{'
''''''''//'Do'transfer'
''''}'
}"

Erzeugung"von"
Abhängigkeiten"über"

Konstruktor"

Starke"Abhängigkeit"
durch"konkrete"Typen"
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Dependency Injection / Inversion of 
Control Lösung 

•  Abhängigkeit injizieren (anstatt zu erzeugen) 

•  Entkopplung durch Interfaces 

•  Einführung eines Erzeugers 

B"

Kennt"alle"Beteiligten"Komponenten,""
erzeugt"Instanzen"von"B"und"A"und"
Injiziert"B"in"A#

A"hat"nur"noch"eine"
indirekte"Abhängigkeit"
(über&das&Interface)&
zu"B"

A"

C"
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Dependency Injection / Inversion of 
Control Beispiel 

public'class'ApplicationService'
{'
''''private'readonly'IDomainService'_service;'
''''private'readonly'IBankRepository'_repository;'
''''''
''''public'ApplicationService(IDomainService'service,'IBankRepository'repository)'
''''{'
''''''''_service'='service;'
''''''''_repository'='repository;'
''''}'
'
''''public'void'Transfer(int'source,'int'target,'decimal'amount)'
''''{'
''''''''BankAccount'sourceAccount'='_repository.GetById(source);'
''''''''BankAccount'targetAccount'='_repository.GetById(target);'
'
''''''''_service.Transfer(sourceAccount,'targetAccount,'amount);'
''''}'
}'
'''''
public'class'IoCContainer'
{'
''''public'ApplicationService'CreateApplicationService()'
''''{'
''''''''return'new'ApplicationService(new'DomainService(),'new'BankRepository());'
''''}'
}"

Erzeugung"von"
Abhängigkeiten"durch"

Injizierung"

Entkopplung"starker"
Abhängigkeiten"durch"

Interfaces"

Container"kümmert"
sich"um"Auflösung"der"

Abhängigkeiten"
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Dependency Injection / Inversion of 
Control IoC Container 

Controller+

Applica:onService+

Repository+DomainService+

IApplica4onService&

IDomainService& IRepository&

Referenziert"Services"des"Applica4on&
Layer"um"Funk.onalität"der"
Anwendung"anzusprechen."

Referenziert"Service"des"Domain&Layer"
und"Repositories"des"Infrastructure&
Layer"um"GeschäEs?"und"
Persis.erungslogik"zu"orchestrieren"

Au
flö
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IoC+Container+

creates"

Erzeugt"einen"Baum"von"
Objek.nstanzen""
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Dependency Injection / Inversion of 
Control Unity 

hBp://unity.codeplex.com/"
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion Of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 
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Data Transfer Object / Type Adapter 
Data Flow 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO"

Adapter"
En..es"

Repository"
Contracts"

Domain"
Services"

Persistence"
(z.B."EF)" Bases"

Security"

Caching"

Logger"

IoC"

Type"
Adapter"

Views" Controller" Models"

Web"
Services"

Distributed"
Services"

Applica.on"
Layer"

Data"Access"
Layer"

Domain"
Layer"

MVC"
Module"

Repositories"

GetBankAccount(id) 1+

3+ return Entity 

2+

Service uses Repository 
to get Entity from DB 
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Data Transfer Object / Type Adapter 
Probleme 

•  Presentation Layer ist vom Domain Layer abhängig 

•  Implizite Veröffentlichung von Domain Logik im Presentation Layer 
 
 

   Entitäten dürfen nicht an die Presentation Layer 
   weitergegeben werden 
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Data Transfer Object / Type Adapter 
Data Flow 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO+ En::es+

Repository"
Contracts"

Domain"
Services"

Persistence"
(z.B."EF)" Bases"

Security"

Caching"

Logger"

IoC"

Type"
Adapter"

Views" Controller+ Models"

Web"
Services"

Distributed"
Services"

Applica.on"
Layer"

Data"Access"
Layer"

Domain"
Layer"

MVC"
Module"

Repositories"

GetBankAccount(id) 1+

4+
return DTO 

Service uses Repository 
to get Entity from DB 

2+

3+

Service maps Entity to DTO 
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Data Transfer Object / Type Adapter 
 Beispiel 

public'class'ApplicationService'
{'
''''private'readonly'IBankRepository'_repository;'
'
''''public'BankAccountService(IBankRepository'repository)'
''''{'
''''''''_repository'='repository;'
''''}'
'
''''public'BankAccountDTO'GetBankAccount(int'id)'
''''{'
'
''''''''BankAccount'bankAccount'='_repository.Get(id);'
'
'
''''''''BankAccountDTO'bankAccountDto'='

' 'Mapper.Map<BankAccountDTO>(bankAccount);'
'
'
''''''''return'bankAccountDto;'
''''}'
}"

Wird"von"Presenta.on"
Layer"aufgerufen"

ErmiBlung"einer"En.tät"
aus"dem"Domain"Layer"

Mapping"auf"DTO"unter"
Verwendung"einer"3rd"Party"
Komponente"(automapper)"

DTO"wird"anstelle"der"En.tät"
zurück"gegeben"
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Data Transfer Object / Type Adapter 
Automapper 

hBp://automapper.codeplex.com/"
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion Of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 
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Repository 
Probleme 

•  Abhängigkeiten von Datenzugriffstechnologie (z.B. EF) 

•  Erhöhter Aufwand beim Austausch 

•  Automatisierte Tests schwer bis gar nicht realisierbar 

Applica.onService"

En.ty"Framework"

DB"

Applica.on"Layer"

Data"Access"Layer"
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Repository 
Antipattern 

public'class'ApplicationService'
{'
''''private'readonly'DbContext'_context;'
'
''''public'BankAccountService(DbContext'context)'
''''{'
''''''''_context'='context;'
''''}'
'
''''public'BankAccountDTO'GetBankAccount(int'id)'
''''{'
''''''''BankAccount'bankAccount'='

' ' '_context.BankAccounts.Where(a'=>'a.Id'=='id);'
'
''''''''BankAccountDTO'bankAccountDto'=' ' ' ' ' ' '

' ' 'Mapper.Map<BankAccountDTO>(bankAccount);'
'
''''''''return'bankAccountDto;'
''''}'
}"

Starke"Abhängigkeit"von"konkreter"
Technologie"(hier:"En.ty"Framework)"

Starke"Abhängigkeit"
von"konkreter"

Technologie"(hier:"
En.ty"Framework)"
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Repository 
Lösung 

•  Abstraktion der Datenzugriffstechnologie 

•  Minimale Auswirkung bei Änderungen 

•  Vorteil: „Mocking“ der Datenbank 

    
   Repository Pattern 

Applica.onService"

EF"

DB"

Applica.on"Layer"

Data"Access"Layer"Repository"
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Repository 
 Data Flow 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO"

Adapter"
Domain"
Services"

Repository"
Contracts"

En..es"

Repositories" Persistence"
(z.B."EF)" Bases"

Security"

Caching"

Logger"

IoC"

Type"
Adapter"

Views" Controller" Models"

Web"
Services"

Distributed"
Services"

Applica.on"
Layer"

Data"Access"
Layer"

Domain"
Layer"

MVC"
Module"

1+ Dependencies 

2+ Injects Repositories 

3+

Uses 

4+ Uses 
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Repository 
Beispiel 

public'class'ApplicationService'
{'
''''private'readonly'IBankRepository'_repository;'
''''''
''''public'ApplicationService(IBankRepository'repository)'
''''{'
''''''''_repository'='repository;'
''''}'
'
''''public'void'Transfer(int'source,'int'target,'decimal'amount)'
''''{'
''''''''BankAccount'sourceAccount'='_repository.GetById(source);'
''''''''BankAccount'targetAccount'='_repository.GetById(target);'
'
''''''''//'Call'to'DomainService'
''''}'
}'
'
public'class'BankRepository':'IBankRepository'
{'
''''private'readonly'DbContext'_context;'
'
''''public'BankAccount'GetBankAccountById(int'id)'
''''{'
''''''''return'_context.BankAccounts.Where(a'=>'a.Id'=='id);'
'
''''}'
}"

Entkopplung"des"
Service"von"konkreter"

Technologie"

Abstrak.on"konkreter"
Technologie"mit"Hilfe"
eines"Repositories"
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion Of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 



Dienstag, 10. September 13 37 © conplement AG 2013. All Rights reserved. 

Unit of Work 
Problem 

•  Häufige Zugriffe auf die Datenquelle 

•  Performance 

•  Gefährdung der Konsistenz der Daten  
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Unit of Work 

Service" Persistence"
Tier"

add"new"BankAccount"

delete"old"BankAccount"

update"Customer"

update"

Antipattern 

Häufige"Zugriffe"auf"
Persistence"Tier"
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Unit of Work 
Lösung 

•  Vermeidung häufiger Datenbankzugriffe 

•  Zusammenfassung mehrerer Operationen 

•  Bewahrung der Datenkonsistenz (Rollback) 
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Unit of Work 

Service" Persistence"
Tier"

add"new"BankAccount"

delete"old"BankAccount"

update"Customer"

update"

Beispiel 

Unit"of"Work"BankAccount
Repository"

Customer"
Repository"

mark"as"added""

mark"as"deleted"

mark"as"updated"

begin"work"

commit"
persist"data" Alleiniger"Zugriff"auf"

Persistence"Tier"
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Unit of Work 
Auflösung der Abhängigkeiten (IoC) 

Controller+

Applica:onService+

Repository+DomainService+

IApplica4onService&

IDomainService& IRepository&

Au
flö

su
ng
"

de
r"A

bh
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gi
gk
ei
te
n"

IoC+Container+

creates"

UnitOfWork+

IUnitOfWork&
Einheitliche"Instanz"(Singleton),"die"
allen"Repositories"über"Dependency"
Injec.on"injiziert"wird."
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Unit of Work 
Beispiel (1/3) 
public'class'MainBCUnitOfWork':'DbContext,'IQueryableUnitOfWork'
{'
''''''''IDbSet<Customer>'_customers;'
''''''''public'IDbSet<Customer>'Customers'
''''''''{'
''''''''''''get'{'return'_customers'=='null)'??'base.Set<Customer>();'}'
''''''''}'
'
''''''''//'Weitere'Properties'
'
''''''''public'DbSet<TEntity>'CreateSet<TEntity>()'where'TEntity':'class'
''''''''{'
''''''''''''return'base.Set<TEntity>();'
''''''''}'
''''''''''''''''''''''''
''''''''public'void'Commit()'
''''''''{'
''''''''''''base.SaveChanges();'
''''''''}'
'
''''''''public'void'RollbackChanges()'
''''''''{'

' ''base.ChangeTracker.Entries().ToList().ForEach('
'''''''''''''''''entry'=>'entry.State'='System.Data.EntityState.Unchanged);'
''''''''}'
}"

Konkre.sierung"des"
DbContext"des"EF"

En.täten"über"
Proper.es"

Transak.onal"
wirkende"Methoden"
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Unit of Work 
Beispiel (2/3) 

public'class'Repository<TEntity>':IRepository<TEntity>'where'TEntity:Entity'
{'
''''IQueryableUnitOfWork'_UnitOfWork;'
''''
''''public'Repository(IQueryableUnitOfWork'unitOfWork)'
''''{'
''''''''_UnitOfWork'='unitOfWork;'
''''}'
'
''''public'IUnitOfWork'UnitOfWork'
''''{'
''''''''get'{'return'_UnitOfWork;'}'
''''}'
'
''''public'virtual'void'Add(TEntity'item)'
''''{'
''''''''if'(item'!='(TEntity)null)'
''''''''''''GetSet().Add(item);'//'add'new'item'in'this'set'
''''''''else'
''''''''{'
''''''''''''LoggerFactory.CreateLog()'
''''''''''''''''''''''.LogInfo(Messages.info_CannotAddNullEntity,typeof(TEntity).ToString());'
''''''''}''''
''''}'
}"

Injizierung"der"Unit"of"
Work"über"IoC"Container"

Abstrak.on"der"Unit"of"
Work"über"Methoden"

des"Repository"
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Unit of Work 
Beispiel (3/3) 
public'class'CustomerAppService':'ICustomerAppService'
{'
''''readonly'ICountryRepository'_countryRepository;'
''''readonly'ICustomerRepository'_customerRepository;'
'
''''public'CustomerAppService(ICountryRepository'countryRepository,'ICustomerRepository'customerRepository)'
''''{'
''''''''_countryRepository'='countryRepository;'
''''''''_customerRepository'='customerRepository;'
''''}'
'
''''public'void'UpdateCustomer(CustomerDTO'customerDTO)'
''''{'
''''''''var'persisted'='_customerRepository.Get(customerDTO.Id);'
'
''''''''if'(persisted'!='null)'
''''''''{'
''''''''''''var'current'='MaterializeCustomerFromDto(customerDTO);'
'
''''''''''''_customerRepository.Merge(persisted,'current);'
''''''''''''_customerRepository.UnitOfWork.Commit();'
''''''''}'
''''''''else'
''''''''''''LoggerFactory.CreateLog().LogWarning(Messages.warning_CannotUpdateNonExistingCustomer);'
''''}'

Injizierung"der"Repositories"
über"IoC"Container"

Implizite"und"explizite"
Nutzung"der""Unit&of&Work&
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Unit of Work 
Microsoft Empfehlung 

hBp://www.asp.net/mvc/tutorials/gePng?started?with?ef?using?mvc/implemen.ng?the?repository?and?unit?of?work?paBerns?in?an?asp?net?mvc?applica.on"

Implemen:ng+the+
Repository+and+Unit+of+Work+PaIerns+
in+an+ASP.NET+MVC+Applica:on+(9+of+10)++
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Unit of Work 
 Anordnung im Architektur Model 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO"
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Domain"
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Repository"
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Applica.on"
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Data"Access"
Layer"
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Layer"

MVC"
Module"

Unit+of+Work+
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Agenda 

Architecture Patterns 
•  Dependency Injection / Inversion Of Control 

•  Data Transfer Objects / Type Adapter 

•  Repository 

•  Unit Of Work 

•  Specification 
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Specification 
Ziele: 

•  Kapselung von Geschäftsregeln 

•  Entkopplung fachlicher Regeln von der Datenzugriffslogik 

•  Wiederverwendbarkeit 

•  Verknüpfung von Regeln über logischer Operatoren 
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Specification 
 Anordnung im Architektur Model 

Presenta.on" Cross"CuPng"

App"Server"
Components"

Applica.on"
Services" Workflows" DTO"

Adapter"
Domain"
Services"

Repository"
Contracts"
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(z.B."EF)" Bases"

Security"

Caching"
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Adapter"
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MVC"
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Specification 
Interface"implemen.ert"die"

Methode"Sa4sfiedBy()&

Implemen.ert"
Standardfunk.onalität"

(z.B."überladene"
Operatoren)&

Warpper"einer"
LINQ"Expression&

Sta.sche"Klasse"fasst"
fachlich"im"Kontext"
stehende"Regeln"

zusammen&
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Specification 
Beispiel 
public'sealed'class'DirectSpecification<TEntity>':'Specification<TEntity>'where'TEntity':'Entity'
{'
''''readonly'Expression<Func<TEntity,'bool>>'_MatchingCriteria;'
'
''''public'DirectSpecification(Expression<Func<TEntity,'bool>>'matchingCriteria)'
''''{'
''''''''_MatchingCriteria'='matchingCriteria;'
''''}'
'
''''public'override'Expression<Func<TEntity,'bool>>'SatisfiedBy()'
''''{'
''''''''return'_MatchingCriteria;'
''''}'
}"

public'static'class'BankAccountSpecifications'
{'
''''public'static'ISpecification<BankAccount>'BankAccountIbanNumber(string'ibanNumber)'
''''{'''''''''''''
''''''''return' 'new'DirectSpecification<BankAccount>('

' ' ' 'b'=>'b.Active'=='true'
' ' ')'&='
' ' 'new'DirectSpecification<BankAccount>('
' ' ' 'b'=>'b.Iban.ToLower().Contains(ibanNumber)'
' ' ');'

''''}'
}"

Wrapper""einer"LINQ"
Expression"

Sta.sche"Klasse"fasst"mehrere"im"
fachlichen"Kontext"stehende"Regeln"

zusammen"

Logische"Verknüpfung"
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Specification 
Beispiel 

public'class'ApplicationService'
{'
''''private'readonly'IDomainService'_service;'
''''private'readonly'IBankRepository'_repository;'
''''''
''''public'ApplicationService(IDomainService'service,'IBankRepository'repository)'
''''{'
''''''''_service'='service;'
''''''''_repository'='repository;'
''''}'
'
''''public'IEnumerable<BankAccount>'GetBankAccounts(int'iban)'
''''{'
''''''''return'_repository.GetAllMatching(BankAccountSpecifications.BankAccountIbanNumber(iban));'
''''}'
}'

Nutzung"einer"Specifica.on"zur"
ErmiBlung"von"En.täten"
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Agenda 

Einführung 

N-Layer Domain-Oriented Architecture 

Architecture Patterns 

Visual Studio – Architecture Validation 

Fazit 
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Visual Studio – Architecture Validation 

DEMO 
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Agenda 

Einführung 

N-Layer Domain-Oriented Architecture 

Architecture Patterns 

Visual Studio - Validation 

Fazit 
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Fazit 

S.O.L.I.D."

Architecture"PaBerns"

N'Layer+Domain'Oriented+Architecture+Guide+

t"/"Komplexität"

*i.li.es"

Break?Even"Point"

strukturierte"
Vorgehensweise"

unstrukturierte"
Vorgehensweise"

Wartbarkeit"
Erweiterbarkeit"

Testbarkeit"
Skalierbarkeit"
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Teilweise unnötige Abstraktion hinsichtlich verwendeter 

Technologien (UoW vs EF / Specification vs Lamdas) 

 

Realisierung Repository / Unit of Work 
 

Hilft Zusammenhänge und Auswirkungen komplexer 

und flexibler Architekturen zu verstehen 
"

Fazit 

Kritik 
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hBp://microsoEnlayerapp.codeplex.com"
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