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Technology NeutralTechnology Neutral
Describable NamedDescribable Named
(Patterns, Laws, Principles)
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ModularizeModularize
Procedures, Classes,Procedures, Classes, 

Components, Services, User Stories
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E l tEncapsulate
Private MembersPrivate Members
Frameworks 

Facade Pattern 
ComponentsComponents

Layers/Rings/Levels
Packed Data Wrapper
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CContracts
InterfacesInterfaces

Pre/Post Conditions 
Protocol State Machines 

Message Exchange PatternsMessage Exchange Patterns
Published APIs
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ModularizeModularize

HandleHandle
Crosscuts
Aspect Orientation

InterceptorsInterceptors
Application Servers
E ti H dliException Handling
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Assembler in C
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Assembler in C
C in Python/Ruby

SQL in Java
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Pure functional vs ImpurePure functional vs. Impure

Safety Critical Partsy
Real‐Time Kernel

OS POS Processes
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ParametrizationParametrization
Function Arguments
Command‐Line Args
Configuration FilesConfiguration Files
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Web
LispLisp
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DecentralizationDecentralization
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The InternetThe Internet EmergentEmergent BehaviourBehaviour

ServiceService‐‐OrientedOriented ArchitectureArchitecture
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S d dStandard 
LibraryLibrary

Lisp (Grow A Language)
Autosar Sys Components

Microkernel OSsMicrokernel OSs
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OrthogonalityOrthogonality
Closures, Program As Data,

Macros, Higher‐Order 
F nctionsFunctions
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PointersPointers
GUIDs

MAC‐Address
URIURI

Qualified Names
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Ab t tiAbstraction
Operating SystemsOperating Systems

High‐Level Languages
Models, DSLs
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Programming LanguagesProgramming Languages
Components

Models & Metamodels
RDBMS/XML SchemasRDBMS/XML Schemas
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M d l iM d l iModularizeModularize

Procedures/MethodsProcedures/Methods
State Machines, Components



SpecializeSpecialize

C iCurrying
InheritanceInheritance

State Machines



!  Abstraction!  Abstraction

F liFormalize
LanguagesLanguages
ContractsContracts
ModelsModelsModelsModels
State MachinesState Machines



ViewpointsViewpoints
! Formalization! Formalization

Configuration Files
4 1 M d l4+1 Model
Blackbox/WhiteboxBlackbox/Whitebox
Types/Instances/Deployment



!  Formalization!  Formalization

NotationNotation
UML
Lisp
JavaJava
Ruby
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G MGo Meta

Translators, Reflection, Translators, Reflection, 
Meta Programming AOPMeta Programming AOPMeta Programming, AOPMeta Programming, AOP



Reflection ! Go Meta! Go MetaReflection

Languages (Lisp, Smalltalk, Ruby)Languages (Lisp, Smalltalk, Ruby)
Embedded Systems (Static)
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!  Go Meta!  Go Meta

T l tTranslate
Compilers, Transformers, Generators,Compilers, Transformers, Generators,Compilers,  Transformers, Generators,Compilers,  Transformers, Generators,

Macros (Lisp, Converge)Macros (Lisp, Converge)



!  Formalization!  Formalization

!  Go Meta!  Go Meta

F liFormalizeInterpretp

Business Process EnginesBusiness Process Enginesgg
Data Driven SystemsData Driven Systems
(Dynamic) Languages(Dynamic) Languages(Dynamic) Languages(Dynamic) Languages
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I i i H k ll i ( )Impurity in Haskell: io(…)
Tainting (Static Analysis)Tainting (Static Analysis)

Session State
ACT Pattern



AutomateAutomate
Build, Test, TranslateBuild, Test, Translate
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ProtocolsProtocols
Transctions

Locking/SynchronizationLocking/Synchronization
Resource Access



⊗ Make Explicit⊗ Make Explicit

DOC MiddlewareDOC Middleware
Orthogonal Persistence
( )
Orthogonal Persistence
(OR M )(OR Mappers)(OR Mappers)

MakeMake
TransparentTransparent



⊗ Make Transparent⊗ Make Transparent

k li iMake Explicit
Dependencies

p
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SOA, Messaging
F i l P iFunctional Programming

PLE VariabilitiesPLE Variabilities
Persistence: Loading Data



Software Architecture
DSL iDSL: expressiveness
MDSD: skeletonsMDSD: skeletons
Scade/SystemC

LimitLimit
FreedomFreedom



!  Formalization!  Formalization

!  Go Meta!  Go Meta

DeclarationDeclaration
ImplementationImplementation

App Servers (EJB), Plugin RT (Eclipse)App Servers (EJB), Plugin RT (Eclipse)
Models, Transaactional Memory



Test semantics, not syntax (code gen)
Hi h O d F ti ( f h)Higher Order Functions (map, foreach)

Transactional MemoryTransactional Memory

Don‘tDon t
O ifOverspecify



Avoid
Limit FreedomLimit Freedom

Avoid
SideeffectsSideeffects

Functional Programming
( h )Concurrency (Sharing)

DistributionDistribution
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IterateIterate

AlgorithmsAlgorithmsAlgorithmsAlgorithms
RefactoringRefactoring
Agile ProcessesAgile Processes
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Ownership vs. Reference
B ild LBuild Languages
Cohesion and Coupling (do one thingCohesion and Coupling (do one thing
right, composability)

Indirection (polymorphism, mem
references for compaction namingreferences for compaction, naming
service)

Prevention vs. Compensation



More IIMore II
Build Platforms
VersioningVersioning
Pessimistic/Optimistic/Compensating
Localize (Sync in MP UML M2M)Localize (Sync in MP, UML‐M2M)
Container (AppServer)

/Lazy/On‐demand, Eager
Self Modification (Meta Prog, MOPs,   
Embedded Optimization

Measure: metrics, performance tuning, scalability,Measure: metrics, performance tuning, scalability, 
test coverage



What do you think?
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More Examples?
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