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Whatis Arch




X UKS &audNJzOU dzNB
the system, which comprise
software elements, the

externally visible properties of
those elements, and the
relationships between them.

Wikipedia



X UKS asSu 2T RS3
which, If made incorrectly, may
cause your project to be

cancelled.

EoinWoods



X Ala baiuetsS | yF
design and construction”.

HayesRoth



X OZ2YLINA asSa

AA collection of software and system
components, connections, and constraints.

AA collection of system stakeholders' need
statements.

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

Barry Boehm



X SOSNBIKAY3I UGKI
consistent throughout a
software system

My Own



Procedures, Classes,
Components, Services

e =
e e




Encapsulate

Private Members
Frameworks
Facade Pattern
&r :‘r Components
& Layers/Rings/Levels
« Packed Data Wrapper



Contracts

Interfaces
Pre/Post Conditions
Protocol State Machines
Message Exchange Patterns
Published APIs



Decoupling

Message Queues
DeferredConsistency
Compensatingl X




Handle
Crosscuts

Aspect Orientation
Interceptors
Application Servers
Exception Handling



|Ssolate

Purefunctional vs. Impure
SafetyCritical Parts
OSProcesse
RealTimeKernel




Decentrallzatlon

The Internet " L
.

SerwceOrlented Architecture



Orthogonality

Closures Program As Data,
Macros HigherOrder
Functions



~ —— Procedures/Methods
-7 State Machines, Componen



Protocols

Transctions
Locking Synchronization
ResourceAccess




\
\

e

\

A A A

:
-.]N.?—ﬁl""-‘,
. ] X

i

I 1}
e e
N -
ot st cmd i g
W E
! 3
] :
.




A

Make Explicit

Dependencie:

SOA, Messagin

Monads

PLE Variabilitie
PersistencelLoadingData



Architecting?

Whatis




verify
communicate
Implement
check



describe

unambiguously
formally




Modeling
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Specificlanguages

Domain




A DSL Is focussed processable
languagefor describing a specific
concernwhen building a system in a
specificdomain. Theabstractionsand
notations used arenatural/suitablefor
the stakeholderswho specify that
particular concern.




Examplel.
Distributed System




Alrport
Management

System






component DelayCalculator {}
component InfoScreen  {}

component AircraftModule {}



component
provides
requires
component
provides
component
provides
requires

}

Interface
Interface
Interface

DelayCalculator {
|IDelayCalculator
lInfoScreen

InfoScreen {
lInfoScreen

AircraftModule {
|AircraftModule
|DelayCalculator

|DelayCalculator {}
lInfoScreen {}
|AircraftModule {}



component InfoScreen  {
provides  lInfoScreen

Instance screenl: InfoScreen
Instance screen2: InfoScreen
e



component DelayCalculator {

provides  default: |IDelayCalculator
requires  screens|0..n]: liInfoScreen
}
component InfoScreen  {
orovides  default: lInfoScreen
}
component AircraftModule {
orovides  default: |AircraftModule
requires  calculator[1]: |IDelayCalculator

}



component
provides
provides

requires

}

component
requires

}

component
provides

}

component
requires

}

DelayCalculator {
aircraft: |AircraftStatus
managementConsole :
IManagementConsole
screens|0..n]: lInfoScreen

Manager {

backend[1]: IManagementConsole

InfoScreen {
default: lInfoScreen

AircraftModule {

calculator[1]: |AircraftStatus



component DelayCalculator {

requires  screens|0..n]: lInfoScreen
é
component InfoScreen  {
porovides  default: lInfoScreen
nstance  dc: DelayCalculator
nstance  screenl: InfoScreen
nstance  screen2: InfoScreen

connect dc.screens
(o (screenl.default, screen2.default)



namespace com.mycompany.production {
instance  dc: DelayCalculator

Il InfoScreen Instances are created and

// started in other configurations

dynamic connect dc.screens every 60 query {
type = lInfoScreen
status = active



Interface |AircraftStatus {

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 |AircraftStatus {

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 . 1ID)
}
protocol Initial = new {
state new {
registerAircraft => registered
}
state  registered {
unregisterAircraft => new
reportPosition
reportProblem

}



Example2:
OSGibasedSystem




Slliise L e weslde seEnasdes | import "clazspath:/twoworlds.conpdal™
public: grcenario Simple : the.moon.scenarios, the.world.scenarios

- actor IRP ==> { Armstrong |
immutabhle type FroblemBeport {

problem: string
severity: int .
severity = 12
emergency: bhool
emergency = true
problem = "there's cheese™

rar fm = ProblemBeport {

interface Radio {
report | a: ProblemBeport | : void
home.report (msg#im) -» { Houston |
rar ires = press.broadcoast| < #msg.problem > § —» {
interface Press { return "thanks"
broadoast | a: string ) : string ¥ 647x551
log.info "they replied ™
log.info Sres
private: agsert eguals recurnvValuelsThanks : §rez == "thanksa"

rvar fresi = prezs.broadeasti < #mag.problem > | - |
component Houston { return "again®
provides uplink: Radio H

reguires pres=: Fress log.info "and then they replied "
log.info fresz
assert egquals returnValuelslgain : $resz Tagain'™

component PrintingPress {
provides source: Press

import "classpath:/twoworlds.compdsl™
import "classpath:/twoworlds.scenario”

subsystem the.moon.scenarios

uses the.world.scenarics
system Sun3ystem scenario Simple |
private: node moon |

subsystem tChe.mooh.scenarios
component Arwstrong

task =savHello scheduled onceUponStartup
regquires home: Radio [0..1]

'

node earth |
subsystem the.world.scenarios




Example3:
Embedded Protocol Handler




processing DigitalIn "BEI™ moduletype 0x05 hal =

datatypes |
SinglePointIndicationWithoutTime:
SinglePointIndicationWithTime:
DoublePointIndicationWithoutTime;
DoublePointIndicationWithTime;
Bit3tringTypelISEBitWithoutTime;
Bit3tringTypeISEitWithTime;

parametertypes |
DataType defaunlt |
subattr db0 # intendedDataType == pdt

r

DebounceFilterTime default |
attr filterTimeInMs O=x02
subattr dbl # 3P == 0x00:
subattr dbl # IN == 0x00:

Yo
MaximumOscillatingFregquenoy:

function READDATA ) Processhatar
function WRITEDATA (input ProceszsDhata) »

struct FrocessData |
int8 channel:
int8 fixData[4]:

gtruct Memwory {
intd state;
ProcessDhata data:r

in=s=tance memory Memwory !

DigitalInHAL

SinglePointIndicationWithTime;




hal DigitalInHAL memory DID {
command HighSpeedCounterInit:’
command Hardwarelnit;

struct DID ¢
intlé6 chl 16;

int32 hs_counter:

halImpl DigitalInHALImpl for DigitalInHAL;
halImpl WinBiHALImpl for DigitallInHAL:;




procedure writeRegisterNumberZ reguestCode 0OxzZ9
regquest: struct requestl |

reply: struct 1
intd statusEvte patternretf
ints e patternref de

.
El L

regquest: struct redques

intd registerType pattern {

a4

4:b00a0;
d:registerType;
intd

int8 registerdata




system DemolInput target atmel extendedModuleType O rack 1

dip: Digitalln =lot 1 with DigitalInHALImpl channels 16
using datatypes |
GinglePointIndicationWithoutTime:;
lePointIndicationWithTime;
ringTypelSEitWithoutTime;
ringTypeISEitWithTime:

dispatcher |
processingcomponent Digitalln
normalizeModule;

mrltEHEglsterHumherEJ




procedure writeR terNunberZ regquestCode O

regquest: struct r £l
pattern 1

arentBRegquestCode;
int8

1.
I

reply: =truct reReply
int8

test writeBegisterMumberzZ for dip writeRegisterMunberz |
regquest: struct redqu

e
gend requestl

reyg parameterInstruction;

1.
e

expect don

subattr
send reques
subattr
attr reg
attr registerd
subattr i

register parameterInstruction address 0x37 struct {
int8 dbl pattern {
2:p00;
6:channe lNumber;




Exampled.
Embedded Systems Robots







constant int WHITE = 500;

constant int ELACE = 700;

constant i SLOW 20;

constant FAST 40;

doc This is the cyclic task
doe Statemachine to manage the| task run cyclic prio = I every =

statemachine linefollowesr { States"itCh%JHEfgllgwer
state running
int32 light = 0;
light = ecrobot_get light_ sensor (SENSOR_PORT_T::NXT_PORT_s1);
initialized [true] -> runn if ( light < ( WHITE + BLACK ) / 2 ) {

} updateMotorSettings{SLOW, FAST) ;

event initialized;

initial state initializing {

state running |{ } else {
updateMotorSettings(FAST, SLOW) ;
}
default

initialize {

ecro]:n:-t_se-t_light_ﬂensar_act This procedure actually configures the motors

event linefollower: initializl void updateMotorSettings({ int left, int right ) {
nxt_motor_set speed(MOTOR_FORT_T::NXT_FPORT_C, left, 1);
nxt motor set speed(MOTOR_FPORT T::NXT PORT E, right, 1);




exported interface MotorControl {
void stop( ) ;

void setLeftSpesd({ int8 =peed ) ;

void setRight3peed({ intB =speed ) ;

exported component Motors {

provides motorControl : MotorControl;

exported component implementation MotorsNXT : Motors {

procedure woid motorControl. stop {
nxt motor set speed(MOTOR FCORT T::NXT FCRT E,
nxt motor set speed{(MOTOR PORT T::NXT PCORT C,

procedure woid motorControl. setlLeftipeed {

nxt motor set speed(MOTOR FORT T::NXT FPCORT C, speed, 1);

procedure void motorControl.setRightSpeed {

nxt motor set speed(MOTOR PORT T::NXT PORT E, speed, 1);




module impl imports

int speed( int wval ) {

return 2 * val;

robot script stopAndGo

block main on bump block retreat on bump

stop

accelerate to 0 - 30 within 2000
drive on fox 2000

decelerate to 0 within 1000

stop

accelerate to spesd(25) within 3000
drive on foxr 2000

turn left foxr 2000

block driveMore on bump
accelerate to B0 within 2000
turn right foxr 3000

decelerate to 0 within 3000

stop




e
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Result:
Mutatieperiode
MName:
Bereken Mutatieperiode
Documentation:

Het vaststellen van de periode tussen de huidige en de vorige mutatie in dagen.q
De mutatieperiode kan niet meer dan 360 dagen bedragen omdat elk jaar een begin- en eindmutatie kent i.v.m. het openen en sluiten van het

verslagjaar. 9

Dit wordt niet afgevangen omdat het uitvoeren van de begin- en eindmutatie verantwoordelijkheid zijn van de pensioenadministratie.q

Tags:
Basisberskening
Algorithm:

if maximum(Mutaties per datum) == 1 then daysof{duration{valid{Mutaties per datum]))) else 0

Test cases:
MName valid time

Gelijke datums | 03/01/2008

Periode < 30 03/01/2008

Periode > 30 03/01/2008

Transaction time | Fixture

Product Element Expected value |Actual value

Mutatieperiode - 3
Mutatiedatum =

Mutatiedatum

Vorig

Mutatieperiode -
Mutatiedatum =
Mutatiedatum
Vorig (binnen 1
maand)

Mutatieperiode -
Mutatiedatum =
Mutatiedatum
Vorig (
meerdere
maanden)

Bereken Mutatieperiode » Test cases » Unit test: Gelijke datums : *Place Dev
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What did we do?




Asyou
understand
and develop

your
Architecturex







Languagaesembles
architectural concepts




We expressthe
application(s) with
thelanguage




Architecture




ClearUnderstanding
from building the
language
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\Vocabulary




Conceptandependent
from Technology




ProgrammingModel can
be defined basetion
ConceptualArcitecture



Architecture cexecutablex
(i.e. more than rulesand docs







Why textual?




Languagesnd Editors
are easierto build



Languagesnd Editors
are easierto build

EvolvelLanguageand simple editor
asyou understandand discussthe
architecture, in real time!



Integrateseasilywith
current infrastructure:
CVSISV NIt/ merge



adapting existing
modelsasthe DSL
evolves

Model evolution
IS ti\vial, you can
alwaysuseqgrep.



Many Developers
prefer textual
notations







