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What is Architecture?



Χ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻǊ ǎǘǊǳŎǘǳǊŜǎ ƻŦ 
the system, which comprise 
software elements, the 
externally visible properties of 
those elements, and the 
relationships between them.

Wikipedia



Χ ǘƘŜ ǎŜǘ ƻŦ ŘŜǎƛƎƴ ŘŜŎƛǎƛƻƴǎ 
which, if made incorrectly, may 
cause your project to be 
cancelled.

EoinWoods



Χ ƛǘǎ ϦǎǘȅƭŜ ŀƴŘ ƳŜǘƘƻŘ ƻŦ 
design and construction".

Hayes-Roth



Χ ŎƻƳǇǊƛǎŜǎ 

Barry Boehm

ÁA collection of software and system 
components, connections, and constraints. 
ÁA collection of system stakeholders' need 
statements. 
ÁA rationale which demonstrates that the 
components, connections, and constraints 
define a system that, if implemented, would 
satisfy the collection of system stakeholders' 
need statements.



Χ ŜǾŜǊȅǘƘƛƴƎ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ 
consistent throughout a 
software system

My Own



Modularize

Procedures, Classes, 
Components, Services



Encapsulate
Private Members

Frameworks 
Facade Pattern 
Components

Layers/Rings/Levels
Packed Data Wrapper



Contracts
Interfaces

Pre/Post Conditions 
Protocol State Machines 

Message Exchange Patterns
Published APIs



Message Queues
DeferredConsistency

CompensatingTX

Decoupling



Handle
Crosscuts

Aspect Orientation
Interceptors

Application Servers
Exception Handling



Isolate

Pure functional vs. Impure
SafetyCritical Parts

OS Processes
Real-Time Kernel



Decentralization

The Internet

Service-OrientedArchitecture

EmergentBehaviour



Orthogonality
Closures, Program As Data,

Macros, Higher-Order 
Functions



Hierarchical
Decomposition

Procedures/Methods
State Machines, Components



Protocols
Transctions

Locking/ Synchronization
ResourceAccess



DOC Middleware
Orthogonal Persistence
(OR Mappers)

Make
Transparent

DOC Middleware
Orthogonal Persistence
(OR Mappers)



Dependencies
SOA, Messaging

Monads
PLE Variabilities

Persistence: LoadingData

MakeExplicit



What is Architecting?



describe
verify
communicate
implement
check



describe
unambiguously

formally



Modeling





Domain SpecificLanguages



A DSL is a focussed, processable

languagefor describing a specific 

concernwhen building a system in a 

specific domain. The abstractionsand 

notations used are natural/suitablefor 

the stakeholderswho specify that 

particular concern.



Example1:
Distributed System



Airport
Management

System



Monitors
Website

Aircraft-Module

Data Center



component DelayCalculator {}

component InfoScreen {}

component AircraftModule {}



component DelayCalculator {

provides IDelayCalculator

requires IInfoScreen

}

component InfoScreen {

provides IInfoScreen

}

component AircraftModule {

provides IAircraftModule

requires IDelayCalculator

}

interface IDelayCalculator {}

interface IInfoScreen {}

interface IAircraftModule {}



component InfoScreen {

provides IInfoScreen

}

instance screen1: InfoScreen

instance screen2: InfoScreen

é



component DelayCalculator {

provides default: IDelayCalculator

requires screens[0..n]: IInfoScreen

}

component InfoScreen {

provides default: IInfoScreen

}

component AircraftModule {

provides default: IAircraftModule

requires calculator[1]: IDelayCalculator

}



component DelayCalculator {

provides aircraft: IAircraftStatus

provides managementConsole : 

IManagementConsole

requires screens[0..n]: IInfoScreen

}

component Manager {

requires backend[1]: IManagementConsole

}

component InfoScreen {

provides default: IInfoScreen

}

component AircraftModule {

requires calculator[1]: IAircraftStatus

}



component DelayCalculator {

requires screens[0..n]: IInfoScreen

é

}

component InfoScreen {

provides default: IInfoScreen

}

instance dc: DelayCalculator

instance screen1: InfoScreen

instance screen2: InfoScreen

connect dc.screens

to (screen1.default, screen2.default)



namespace com.mycompany.production {

instance dc: DelayCalculator

// InfoScreen instances are created and 

// started in other configurations 

dynamic connect dc.screens every 60 query {

type = IInfoScreen

status = active

}

} 



interface IAircraftStatus {

oneway message reportPosition

(aircraft: ID, pos: Position )

request - reply message reportProblem {

request (aircraft: ID, problem: Problem, 

comment: String)

reply ( repairProcedure : ID) 

}

} 



struct FlightInfo {

from: Airport

to: Airport

scheduled: Time

expected: Time

é

}

replicated singleton flights {

flights: FlightInfo []

}

component DelayCalculator {

publishes flights

}

component InfoScreen {

consumes flights

}



interface IAircraftStatus {

oneway message registerAircraft (aircraft: ID! ) 

oneway message unregisterAircraft (aircraft: ID! ) 

oneway message reportPosition (aircraft: ID!, 

pos: Position! ) 

request - reply message reportProblem {

request (aircraft: ID!, problem: Problem!, 

comment: String!)

reply ( repairProcedure : !ID) 

}

protocol initial = new {

state new {

registerAircraft => registered

}

state registered { 

unregisterAircraft => new

reportPosition

reportProblem

}

}

} 



Example2:
OSGi-basedSystem





Example3:
Embedded Protocol Handler






