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Arquitecturas software

= Introduccion: Conceptos clave.
= Vistas.
= Patrones arquitectdnicos:
= Arquitecturas basadas en capas.
= Arquitecturas basadas en flujos de datos.

= Arquitecturas con pizarra.

= Validacion de la arquitectura.




Introduccion

Time/Schedule

“I can make it for you fast, cheap, or good. Pick any two.”
https://en.wikipedia.org/wiki/Project management triangle

Introduccion

Representacion mediante un diagrama de Kiviat:
“Diagrama de flexibilidad”

Staff ‘£ Quality

Schedule Cost

Karl E. Wiegers: “Creating a Software Engineering Culture”, 1996




Introduccion

Puede ser dificil equilibrar todas las dimensiones clave...

FUNCTIONALITY PEOPLE
T
VALUE 7
TIME
i TooLs
MANAGEMENT 3.0

PROCESS QUALITY

Introduccion

El rol del arquitecto

Capture
Stakeholder
/-*S

Capture
Decisions
Made
Make
Architectural
Decisions

PROBLEM / Requirements Architecture Software N, SOLUTION
SPACE Analysis Definition Design




Introduccion

FIRST OF ALL
. I™ TRYING TO I MEAN WHAT ARE

”‘#&3&}};’3" MAKE YOU DESIGN YOU TRYING TO
MY SOFTWARE. ACCOMPLISH WITH

TLL NEED TO KNOW
YOUR REQUIREMENTS
BEFORE I START TO
E. ACCOMPLISH?

DESIGN THE SOFTWAR

© 2006 Scoil Adama, inc. Dl by UFS. inc.

TRY TO GET THIS
CONCEPT THROUGH YOUR
THICK SKULL: THE
SOFTWARE CAN DO
WHATEVER 1 DESIGN
1T TO DOt

CAN YOU DESIGN
IT TO TELL YOU
MY REQUIREMENTS?

UNTIL YOU TELL ME
WHAT THE SOFTWARE
CAN DO.

T WONT KNOW WHAT
T CAN ACCOMPLISH

wroret BbeTT Com

© Scott Adams, Inc./Dist. by UFS, Inc.

Introduccion

El modelo de 3 picos

General
SPECIFICATION DESIGN
Level of
Detail
Requirements Architecture Construction
v
. Independent Dependent
Detailed >

Implementation Dependence

Bashar Nuseibeh:
“"Weaving Together Requirements and Architectures.”
IEEE Computer, 34(3):115-117, March 2001.




Introduccion

eSoftware Systems

Architecture
Architectural relates Interelement
Element 2 n 1.n | Relationship
/P. _ 1.n 12
comprises comprises
‘ 1.n
Architecture has an System
| |
can be documented by addresses the needs of
J/ 0..n 1.n \L
Archlte_acty ral documents architecture for Stakeholder
Description in

Vistas

OBSERVACION

No es posible capturar todas las caracteristicas !
funcionales y no funcionales de un sistema complejo
en un Unico modelo completo que resulte comprensible.

IDEA

Un sistema complejo se describe mucho mejor mediante

un conjunto de vistas relacionadas entre si, que de forma
colectiva ilustran sus caracteristicas y demuestran que _,
satisface sus obijetivos. :




Vistas

Architectural relates Interelement
Element 2.n 1.n | Relationship
/[\ 1.n
comprises comprises
/
Architecture has an System

>an be documented by addresses the needs of

o )

Archite_!cty ral documents architecture for Stakeholder
Description in
, 1.n
comprises has
\L 1.n i.n
conforms to addresses
View Viewpoint Concern
0.n 1.n 1.n

Vistas

Programmers

End-user
MOdeIo 4+ 1 Functionality Software management

Development
View

_— T
I (Scenarios) |
T—

Logical View [—9

Process View Physical View
Integrators System engineers
Performance Topology
Scalability Communications

Phillipe Kruchten (Rational Corporation):

Architectural Blueprints:
The 4+1 View Model of Software Architecture

IEEE Software 12(6):42-50, November/December 1995




Vistas

Modelo 4+1: Vista ldgica

Display &
- ~
User
Modelo OO del diseno
/O External
Interfaces
=T Simulation -Gateways
P ~ - \_-_- PRI P .,‘ and Training |o
L N N o
(_ Conversation ('b'—‘r ’ Translaton ! °©
- .
N Lre v ‘o, Services |
“_~ Se \ Wm i# i o
\"'LIL Flight b Air Traffic
management Management
S~ o— - - g
! 7 e ’ N7 K T 0
s A rs .
- I +" Connection
(  Terminal { Services |
~ A
\\ ST i ’\‘ : Aeronautical
N N \WHLWA i} Information
N "-x\ /-\\ "‘-\" f \
! - ~~ - p
Vs \ Vs X Mechanisms
. +" Numbering Services
(  Controller { ) /o
s { \0‘\ Plan ﬁ Basic
™ _— \ elements
\ rd ~ \
N ~. ’/’ \W\ 3

PABX Control de trafico aéreo

Vistas

Modelo 4+1: Vista de procesos
Concurrencia & sincronizacion

=

Terminal
process

AN

Controller
process

Main
controller
task

Controller task

Controller task High rate

Low rate

PABX




Vistas

Modelo 4+1: Vista fisica .
Hardware & distribucion

Process

_C ‘ c F seudo Central F
primary hackup process
br =

onversation
process
ananr bacl(tp analr].r badmp Terminal
Process

— — more K
% \ /%‘m\‘ processors
+ K F /

Controller
Process

Controller Controller
Process Process
[

| line cards | | line cards | | line cards

PABX

Vistas

Modelo 4+1: Vista de desarrollo

Organizacion de los modulos

-
CAATS, MAATS, etc...

>

Man-Machine Interface  Off-line tools
External systems Test harnesses

>

HATS Components 4 ATC Functional areas: Flight manag-

ement, Sector Management, etc.

CLEbmer
a0

Dormain Specific

>
ATC Framework 3
Aeronautical classes

ATC classes

<

>
Distributed Virtual Machine 2 Support Mechanisms:

Communication, Time, Storage,
Resource management, etc.

Cormmeon ATC Code

Basic elements |1

Domain
Indegendent
-

Bindings
Low-level services

Common utilities

HardWare, OS, COTS

Capas en un sistema de control de trafico aéreo




Vistas

Modelo 4+1: Escenarios
Casos de uso seleccionados

(1) Off-Hook
> (4) digit
Joe:Controller (2) dial tone Joe-Terminal /—® ( Numbering plan IF|;|E|E|
e '
(3) digit

conversation

:Conversation

PABX

Vistas

Modelo 4+1

Resumen
View Logical Process Development Physical Scenatios
Components Class Task Module, Node Step,
Subsystem Scripts
Connectors association, Rendez-vous, compilation Communica-
inheritance, Message, dependency, tion medium,
containment broadcast, “with” clause, LAN, WAN,
RPC, etc. ‘include” bus, etc.
Containers Class category | Process Subsystem Physical Web
(library) subsystem
Stakeholders End-user System Developer, System End-user,
designer, manager designer developer
integrator
Concerns Functionality Performance, Organization, Scalability, Understand-
availability, reuse, performance,av | ability
S/W fault- portability, line- | ailability
tolerance, of-product
integrity
Tool support Rose UNAS/SALE Apex, SoDA UNAS, Rose
DADS Openview
DADS




Vistas

Modelo alternativo
Puntos de vista...

Functional Viewpoint > Development Viewpoint

Information Viewpoint > Deployment Viewpoint
Concurrency Viewpoint > Operational Viewpoint

‘nﬂﬁ%re Systems
Architecture

NICK ROZANSKI - EOIN Wo0DS

Vistas

Modelo alternativo
Punto de vista: Funcional

Variable
Reporting

Component interface
and its use by another
. 4 component

{type=XML RPC,
protocol=HTTP,

A""
Limit Condition

number=10 concurrent}
A

«external»
Temperature Monitor
-

i
i

to make interface
Stereotype used to Ij characteristics clear

Tagged values used Alarm Initiator

N

indicate an external entity

UML *“component”
represents system element

Diagrama de componentes UML

‘nﬂﬁ%re Systems

Architecture

=

NICK ROZANSKI - EOIN Wo0DS




Vistas

Modelo alternativo oftware Systems
Punto de vista: Informacion Architecture

Publisher
name: string
publishBook
1.7
|
Author Book Member
name: string | e s title: string . . | name: string
bankAccount: string 1 1 isbnNumber: string 1 1 memberNum: int
publishBook() checkOut() checkQut()
payRoyalty() checkin() checkin()

Diagrama de clases UML

Vistas

Modelo alternativo | oftware Systems
Punto de vista: Concurrencia Architecture

Functional elements
mapped fo runtime
processes

<<process>> ., <<Zprocess>>
Win32 Client Process ./ . Statistics Service

g |, Hiesesee NIGK ROZANSKI - EDIN WO0DS
G A B
1 ) Statistics
DisplayClient | Accessor
C 1

<<process group>>

N
\ DBMS Processes
Statistics
Calculator

Stereotyped class o <<mutex>>

I
used to represent a Stats Update Mutex 5
process
<’ Stereotyped class

Stereotyped class representing a group of

used to represent related processes to

an IPC mechanism <<process>> simplify the model

Statistics Calc.
Processes

Statistics =
Calculator Relationships representing

communication between
processes (in some cases
involving IPC mechanisms)

Uso de estereotipos en UML




Vistas

Modelo alternativo | oftware Systems
Punto de vista: Concurrencia Architecture

_.-"| Start state s

Waiting for Query shutdown 9@
queryArrived/  resultsAvailable/
optimizeQuery  returnResults End state
N
Executing Que ) L. .
Transition with
2 “event/action” pair

Diagramas de estados en UML

Vistas

Modelo alternativo oftware Systems
Punto de vista: Desarrollo Architecture

Stereotyped package used
to e

represent a layer within th

software module structure i |
<<layer>> o
domain
— Y — \
DateScheduler Quote Pricer NICK ROZANSKI - EOIN WO0DS
Interlayer dependency relationships
[ ST showing allowed dependencies
<<layer>> : between modul the lay
tility ¥
1 1 1 1
Message
Servlet Logging Library Handling DB Acc
Container Library Library
<<layer>> :
platform Vi
1 1
[ S [ T, .| Java Standard IDBC Driver
Library

Explicit intermodule dependency
showing allowed dependency between
two specific modules

Diagramas de componentes en UML: Paquetes




Vistas

Modelo alternativo oftuare Systems
Punto de vista: Despliegue Architecture

IAF23 interface Production Line —n
to production line ictee
monitoring hardware Disk Array
T {mftr = Sun,
s model =
StorEdge4500}

SCsI

UML nodes used Eo . -
represent hardware B g connection,
:Ien;enh; within Primary Server not network
leployment environment {memory=1GB
model = VB8O, NICK ROZANSKI - EOIN WO0DS

Database Server

CPU = 2 x 750MHz, {model = E420R,
mftr = Sun} memory = 2GB,
mftr = Sun,
Data Capture Service CPU = 2 x 450MHz}

L oracle DBMS
] Instance
Data Access Service

relationships Calculation Server
.-~ show required {model = v880,
> interconnection | | mftr=Sun,
paths memory = 1GB,
CPU=4x 1.1GHz}
3

o T Predicti
Production Line Production Cnle II |‘ve
Operator PC Planner PC — au lator

{CPU = 750MHz, {memory = 512MB,

6\emory =128MB) CPU = 1.2GHz}

' L1 operator L Planner oY
J ] Client ] Client .

elements mapped

Attributes used to to hardware
indicate required nodes
hardware specifications

Diagramas de despliegue en UML

Vistas

Modelo alternativo oftware Systems
Puntos de vista... Architecture

Deployment defines operation of Operational :
View View :
defines

deployment of

defines implementation
Software constraints for Development
Structure View
Information Concurrency

Functional View View View




Vistas

Modelo alternativo oftiare Systems

-
Functional :
N A SRR Development
L
1
Information
Iy Deployment
VIR A
= v
Concurrency
Operational

Dependencias entre puntos de vista

Vistas

Modelo alternativo ‘uitﬁgre Sysems
... Y perspectivas Architecture

Security Perspective | Accessibility Perspective | =
) ‘
Performance Perspective | Location Perspective |

Availability Perspective (  Regulation Perspective )
R P e pe NICK ROZANSKI - EOIN Wo0DS
( Usability Perspective efc.

¥y I ¥

Functional View Development View >
Information View > Deployment View

Concurrency View Operational View




Vistas

Modelo alternativo

VIEWS

Security

Performance Availability

PERSPECTIVES

Evolution

Concurrency  Operational

Information

Concurrency
Performance
(shared resources,
blocking, queuing,
coordination)

NICK ROZANSKI - EOIN Wo0DS

Functional

Information
Security
(access control,
access classes,

object-level

security)

Functional
Evolution
[extqnsion points, flexible
interfaces, meta-
approaches)

Vistas

Modelo alternativo

Architectural relates Interelement
Element 2.n 1.n | Relationship
1\' . 1.n
comprises comprises
‘ 1.n
Architecture has an System
NICK ROZANSKI - EOIN W00D§
can be documented by addresses the needs of
O.n 1.n
Archil?d!.lﬁ| documents architecture for Stakeholder
Description 1
' 1.n
comprises has
i.n 1.n
conforms to addresses
View Viewpoint Concern
0O.n 1.n 1.n
| 0.n 1.n
shaped by
\b(],.n
Perspective |--" addresses




Vistas

Beneficios

= Separacion de asuntos [separation of concerns].
= Comunicacion con grupos de “stakeholders”.

= Gestion de la complejidad del sistema.

= Descripcion explicita de la arquitectura del sistema
agrupando aspectos relevantes del sistema:
Base del diseno del sistema.

Vistas

Limitaciones
» Inconsistencias entre las distintas vistas.
= Seleccion de un conjunto erroneo de vistas.

= Fragmentacién de la descripcion arquitectonica.




Patrones arquitectonicos

= Arquitecturas basadas en capas.
= Arquitecturas basadas en flujos de datos.

= Arquitecturas con pizarra

Patrones arquitectonicos
Capas

Ayudan a estructurar sistemas
que pueden descomponerse

en grupos de subtareas

a distintos niveles de abstraccion.

Application

L

Operating System
| L

Hardw are




Patrones arquitectonicos

Capas de
abstraccion
en computacion

Patrones arquitectonicos

Capas

Class Collaborator
Layer J * Layer J-1

Responsibility
¢ Provides services
used by Layer J+1.

* Delegates subtasks
to Layer J-1.

Tarjeta CRC de una capa [POSA]




Patrones arquitectonicos

Capas

uses

Client Layer N highest level of abstraction
|
Layer N-1
|
|
Layer 1 lowest level of abstraction

Estructura [POSA]

Patrones arquitectonicos

Capas

Component_3.1 Layer 3 Component_3.2 Component_3.3
| |
i |
uses
Component_2.1 Layer 2 Component_2.2 Component_2.3
Component_1.1 Layer 1 Component_1.2 Component_1.3 _:

Estructura [POSA]




Patrones arquitectonicos

Capas

La maquina virtual Java (JVM)

Java Code (.java) ‘

\
JAVAC
compiler

\ 4
Byte Code (.class)

|
; ! |
iy ) Wty

Patrones arquitectonicos

Capas

La maquina virtual Java (JVM)

Class Loader
JVM Language Classes —————»

JVM Memory
JVM Language .
Method Area Heap Stacks PC Registers Native Method
Stacks
» Native Method Interface | » Native Method Libraries
Execution Engine




Patrones arquitectonicos

Capas

Sistemas operativos

User programs i N i
¢ @yveu NE
Hbraries I /Axchitecture
, v 57 i’ Practice
System call interface ) © ~ FOURTHEDITION
v ! :
: Process control subsystem
File subsystem ] (IPC, scheduler, memory mgmt)
v
Buffering
mechanism
h 4 ‘
Character Block I1/O
device drivers device drivers
v B -

Hardware control

Key

|:| User-level I:I Kernel-level Allowed
layer layer to use

Patrones arquitectonicos
Capas

Sistemas operativos
Kernel monolitico vs. Microkernel

Monolithic Kernel Microkernel "Hybrid kernel"
based Operating System based Operating System based Operating System

System

Operating system '

Application
IPC

Monolitico: BSD, AIX, Linux, Multics, Windows 9x...
Microkernel: Mach, RTOS (QNX, ChorusQS, Integrity)...

Hibrido: Windows NT...
https://en.wikipedia.org/wiki/Kernel (operating system)




Patrones arquitectonicos

Capas

Sistemas operativos: UNIX

Other application programs

er-process
file subsystem \ process ctxnm. umenuo
[~~~ control scheduler
bsystem oo
buffer cache memory
management
1 —Y L] e
haracter block
device drivers
L hardware control v I
_Kernel Levet
D S B

L bardware I S
Bach: The Design of the UNIX Operating System, 1986 s

Sistemas operativos: UNIX

FreeBSD version 10.2
NetBSD 7.0
I—b OpenBSD 5.8

'T e e N VWA VLA AN W

—» OSX [Apple] 10.11

——p Xenix0S

Microsoft/SCO GNU/Hurd
p GNU —I W
P|_erllx r’ N
Research Unix 10.5

|—} Commercial Unix [AT&T] UnixWare [Univel/SCO]
|—> Solaris [Sun/Oracle] 113
H» HP-UX 11iv3
3 AIX [IBM] 7.2

P IRIX [SGI] 6.5.30

1970 1980 1980 2000 2010




Patrones arquitectonicos

Capas

Sistemas operativos: Linux

o~ 5,929,913 2.6.0
User Applications _ v |
User % b
Space P
GNU C Library (glibc) e
3 y
]I % 3,377,902 240
GNU/ < [ SystemCallinterface | 2
Linux I % f
Kaaa Kermnel E 1,800,847 2.2.0
Space & o
1 310,950 120 200
‘ Archecture-Dependent Kermel Code | 1:2'323 0.11 1.0.0;
wE ' December March March  June January January  Decamber
Hardware Flatform 1991 1984 1993 1896 1989 2001 2003
Release Date

Patrones arquitectonicos

Capas

Sistemas operativos: Linux

& B s - 2
System Call Interface (SCI) | Virtual File System (VFS)
Process | | |
Management (PM) extd | ... | reiser Iproc
Memory ;
Management (MM) Rletwor Steck :
N [ ] J
Arch “:H Device Drivers (DD) et Diveis
N y, |

( Physical Devices )




Patrones arquitectonicos

Sistemas operativos: Linux
API: Application Programming Interface
ABI: Application Binary Interface

Sistemas operativos: Linux

Linux kernel map

I functions system processing memory storage networking
ayers Kkemnelt Kkemel/ my fsr net

Yy access files &

Iv:m system files
user space ;e TR T
interfaces e

dﬂT-— o 5

interface
HI char devices

1 | ‘

1l 1| I




Patrones arquitectonicos

Capas

Sistemas operativos: Windows
Windows NT

Work-
: Server : .
( 1989 . ) station | | o Vice| Pecurityl L1 | Win32 || POSIX | | 0S/2
Integral subsystems Environment subsystems
User mode

Executive Services

Virtual

1/0 IPC [|Memory| process|| PnP ||Power

Manager, Manager g ger| [Manager|
] 9 (VMKd) ]

I Object Manager

Executive

Kernel mode drivers

Hardware Abstraction Layer (HAL)

Kernel mode

APPLICATIONS '

Home Dialer SMSMMS Ly WL Camera Alarm Caleularor
dan>=0ID

Contacts Yoice Dial Email Calendar Media Player  Photo Album Clack

APPLICATION FRAMEWDORK

Y¥indow Content Providers View

Activity Manager ager System

Location

homny
Resource Manager Manager

Package Manager

LIBRARIES ANDROID RUNTIME

Surface Media e 5 Core Libraries
Manager Frar rk SQite WYGDRIE L

Aud
Manager

OpenGLIES FreeType S50 L Dalvik Virtual Machine
HARDWARE ABSTRACTION LAYER

Graphics Camera Bluetooth GPS Radio (RIL) WiFi

LiNuX KERNEL

Shared Memeory
Display Driver Camera Driver Bluetooth Driver ‘r':'":["],,.l:_:_g':' oy Binder (IPC) Driver

USB Driver Keypad Driver WiFi Driver Lol ) f:?;;:nr -




Patrones arquitectonicos

Capas

Comunicaciones:
El modelo de referencia OSI

Layer

¥ PRDICBRlDN [rarsmus e imm & i i e o i -
Interface

Application protocol

Presentation protocol

Name of unit
exchanged

Application | APDU

6 | Presentation |=---------——-—-—- - =| Presentation | PPDU

gl

5 .------------§9§§'99P:9f999' ____________ - SPDU
4 | Transport |=------------ Tenspopofosel oo =| Transport TPDU
Communication subnet boundary
4 Internal subnet protocol "\
3 | Network |<——— a—| Network |—— | Network |<—-——»‘ Network l Packet
2 | Datalink |« ft~ Datalink |«tel Dataiink |«i--~ Datalink | Frame

1 | Physical |<- 1
Host A

;| Physical |<————| Physical |<-

N %

—-»‘ Physical ‘Bit
Host B

Router Router

Network layer host-router protocol
Data link layer host-router protocol
Physical layer host-router protocol

Patrones arquitectonicos

Capas

Comunicaciones:
El modelo TCP/IP

oSl TCP/IP
& Application Application
6 Presentation T~ Not present
. Session 1/ in the model
4 Transport Transport
3 Network Internet
2 Data link Host-to-network
1 Physical




Patrones arquitectonicos

Capas

Comunicaciones:
El modelo TCP/IP

Layer (OSI names)

TELNET FTP SMTP DNS Application

Protocols < TCP ubpP Transport
IP Network

Networks{ ARPANET | | SATNET Pade Lan | | Fhysical +

Patrones arquitectonicos

Capas

Comunicaciones:
El modelo TCP/IP

MIME

BGP FIP HTTP | | SMTP | |TELNET| | SNMP

TCP upp

ICMP | | IGMP [ | OSPF | | RSVP

P

Familia de protocolos TCP/IP




Patrones arquitectonicos

Capas

Arquitectura ANSI/SPARC de un DBMS

. @E\QQ @@!@ @@!@ @!@
Usuarios == — == —
Nivel Vista Vista Vista
Externo externa externa externa
f
Nivel Esquema
Conceptual conceptual \ Datos de la
base de datos
. y relaciones
Nivel Estructuras de antre ellos.
Interno almacenamiento
interno

Parte de la base
de datos que es
relevante para
cada usuario.

Organizacion
fisica de los datos
almacenados en
el ordenador.

Patrones arquitectonicos

Capas

OpenGL/DirectX

Game / 3D Software

Device Driver

Hardware Abstraction
Layer (HAL)

Graphics Card / Chipset

(e

ZaN
OpenGL client w

e

1

[ OpenGL driver

L
OpenGL server <L

[ Graphics hardware }7—

Runs on CPU

Runs on GPU <22




Patrones arquitectonicos

Capas

Motores de videojuegos

framebuffer  Xlib .
| | |

Linux

Patrones arquitectonicos

No solo en software...
Retina : :

pattern (100 ms)
10° light quanta

photoreceptors
107 R* quanta

cone terminals
10% glutamate quanta

A | ¥l
WALY
Qg?g‘ﬂ'a T

10 x

remove high and low frequencies

horizontal cell 4 %
(readout cone quanta)

bipolar terminals

~0 tonic glutamate quanta
102 evoked glutamate quanta
sparsify

ganglion cell
(readout bipolar quanta) 2.5 X

~1 spike




Patrones arquitectonicos

No solo en software...
Retina

photoreceptor cell bodies

outer synaptic cell layer

v RS
V & :|>photoreceplorcell bodies

horizontal — outer synaptic layer
cell bodies bipolar —— e - . . _‘ Ar. ~ ~ 7 : - y K horizontal cell
Y : f : 3 - NP > - : — bipolar cell
amacrine

amacrine cell

inner synaptic layer

inner synaptic layer

ganglion cell bodies

— ganglion cell

ganglion cell axons

axon bundles

Patrones arquitectonicos

Capas

No solo en software...
Cortex cerebelar

iy
== 3 =
1 35 A
e . : Yo
- e i ¥ 4 b=
e ME w.’; {
b i —Y L
Intermediate e ol : e
’ PF layer e — N U _]._
BC— | | N
PC } Output layer | Circuits ipan 5 L= : by (A
=ses WY

1
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Patrones arquitectonicos

No solo en software...
Cortex cerebral

ki
zid I
I Il
Iy v
gt v
v ) 3
, =
| A:J “.‘ i 'a‘I“ .k i l“' = = b Vi
Ty AT UNWIY = ESE
R 1 i‘s‘l‘ ! === =L
(]

white matter

No solo en software...
Cortex cerebral

)
-
ey 71
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Patrones arquitectonicos

Capas
No sodlo en software...

Retina Cerebellar cortex Cerebral cortex

(¢]
@
0] @Q)Q@ 1 mm

>
P B> >’>:> >

0.5 mm

®

®

o

[©)

®®>._

o6
%ol>
o>

101089
500
®O®

500,
;:.f_' ®®
o
@%G
®

®0

®
“®

&
40
{0}
©

. . [aYaYeYaYeYoYoYe)

circuits {&;pgg 10‘1 mm
.  © @@

wires {i%‘//?f’,-‘fffixxfﬂmé:

34
-‘T::@

&

Patrones arquitectonicos
Capas

Diseifo arquitectonico
Refinamiento progresivo

= Definir el criterio de abstraccion
(que nos permitira agrupar tareas en capas).

= Determinar el nimero de niveles de abstraccion
(cada nivel de abstraccidon corresponde a una capa).

= Nombrar las capas.
= Asignar responsabilidades a cada una de ellas.
= Especificar los servicios que ofrece cada capa.

NOTA:
Un enfoque ascendente [bottom-up] o “yo-yo”
puede resultar mas adecuado...




Patrones arquitectonicos

Capas

Disefo detallado

= Disenar la interfaz de cada capa.
= Disenar la estructura de cada capa.

= Disefiar el mecanismo de comunicacidn entre capas
(p.€j. “push model” vs. “pull model”).

= Desacoplar capas adyacentes.
= Disenar un mecanismo de gestion de errores.

Patrones arquitectonicos
Capas

Implementacion

class LlProvider ({
public:
virtual void LlService() = 0;
}i
class L2Provider ({
public:
virtual void L2Service() = 0;
void setLowerLayer (L1Provider *11) {levell
protected:
L1Provider *levell;

il

11;}

};
class L3Provider ({
public:
virtual void L3Service() = 0;
void setLowerLayer (L2Provider *12) {level2
protected:
LZProvider *levell2;

125}

}i




Patrones arquitectonicos

Capas

Implementacion

class Datalink : public LlProvider {
public:
virtual void LlService() {
cout << "LlService doing its job" << endl;}
b
class Transport : public L2Provider {
public:
virtual void L2Service() {
cout << "L2Service starting its job" << endl;
levell->LlServicel();
cout << "L2Service finishing its job" << endl;}
i
class Session : public L3Provider ({

public:
virtual void L3Service() {
cout << "L3Service starting its job" << endl;
level2->L2Servicel};
cout << "L3Service finishing its job" << endl;]}
}i

Patrones arquitectonicos

Capas

Implementacion

DataLink datalLink;
Transport transport;
Session session;

tranSport.setLowerLayert&dataLink);
session. setLowerLayer (&transport) ;

session.L3Servicel);

L3Service starting its job
L2Service starting its job
LlService doing its job

L2Service finishing its job
L3Service finishing its job




Patrones arquitectonicos

Capas

Ventajas

= Reutilizacién de capas.
= Estandarizacion de tareas e interfaces.
= Dependencias locales.

= Implementaciones intercambiables.

Patrones arquitectonicos
Capas

Consecuencias

= Cambios en cascada:
Un cambio local en una capa puede afectar a otras
(es importante proteger las capas superiores de
posibles cambios en las capas inferiores).

= Eficiencia:
La descomposicidon en capas suele ser menos eficiente
que una implementacion monolitica equivalente.

= Trabajo duplicado:
Determinadas tareas puede que se realicen de forma
innecesaria (p.ej. comprobacion de errores). S




Patrones arquitectonicos

Capas

Variante:
Sistema basado en capas “relajado”

Cada capa puede utilizar los servicios
de todas las capas que quedan debajo de ella.

= Mayor flexibilidad y rendimiento.
= Menor mantenibilidad.

p.ej. Sistemas operativos UNIX

Patrones arquitectonicos

Capas

Variante:
PAC [Presentation-Abstraction-Control]

Data presentation

Data entry

Document: Votes @
Author:  Dr Kohll
black| red i
—- 4
43
\ ackl red | blue oth.
43% | 39%| 6%|10% | 2%

data repository

spreadsheet

bottom-level
PAC agents

top-level
PAC agent

intermediate-level
PAC agent

seat distribution

view coordinator

[POSA]




Patrones arquitectonicos

Capas

Variante:
PAC [Presentation-Abstraction-Control]

Top-level Agent|| View Coor-
dinator Agent

openView(barChart) Bar-Chart Agent
—- ) » Control Abstraction Presentation

recelveMsg(open)

recelveMsg recelveMsg

(getData) (getData) setChartData
[ J— fe———— > ]

open

getData

) -
‘ getChartData :l

» T

[}

[POSA]

Patrones arquitectonicos
Capas

Variante:
Microkernel

Separa el nucleo funcional minimo del resto
(para poder adaptarse a requisitos cambiantes).

Class Collaborators
Microkernel * Internal Server
Responsibility
* Provides core
mechanisms.

* Offers communi-
cation facilities.

* Encapsulates sys-
tem dependencies.

* Manages and
[POS A] controls resources.




Patrones arquitectonicos

Capas

Variante:
Microkernel
Class Collaborators Class Collaborators
Internal Server ¢ Microkernel External Server * Microkernel
Responsibility Responsibility
¢ Implements * Provides
additional services. g{togrrfamm}ng i
* Encapsulates cli:ntgces orits
some system '
specifics.
Class Collaborators Class Collaborators
Client * Adapter Adapter * External Server
PP P, Microk 1
Responsibility Responsibility * Microkeme
* Represents an * Hides system
application. dependencies such
as communication
facilities from the
client.
¢ Invokes methods of
external servers on
behalf of clients.

Patrones arquitectonicos

Capas

Variante:
Microkernel

Client Adapter Microkernel External

Server
e

callService ) createRequest

initCommunication
findRecelver

receiveRequest

dispatchRequest

executeService




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Para sistemas que tengan que procesar flujos de datos:
= Cada etapa de procesamiento es un filtro.
= Los datos pasan de un filtro a otro mediante canales.

Recombinar filtros sirve para construir familias completas
de sistemas relacionados:

Filter
Pibe ; Filter Pibey Filter Pivey,

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Class Collaborators Class Collaborators
Filter * Pipe Pipe * Data Source
s e ¢ Data Sink
Responsibility Responsibility « Filter
* Gets input data. * Transfers data.
* Performs a function * Buffers data.
on its input data. . SyIlChl'Ol’llZCS
* Supplies output active neighbors.
data.
Class Collaborators Class Collaborators
Data Source * Pipe Data Sink * Pipe
Responsibility Responsibility
* Delivers input to ¢ Consumes output.
processing
pipeline.




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Push pipeline
Data Source Filterl Filter2 Data Sink
push push push
A
data| write
- fl
:I data| Write

]
) ]
i}

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Pull pipeline
Data Source Filterl Filter2 Data Sink
pull pull pull
A
read
read -
read -
. f1
data ; |
- f2
data
s o
| data
ANV




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Mixed pipeline

Data Source Filterl Filter2 Data Sink
pull pull/push
read A
read g
— f1
data ‘:_I
-
o] )
; Ida write
< ta -

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Pipes & filter system

Data Source

Filter1l
pull/push

Buffering
Pipe

Data Sink

data

read

data

A




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Herramientas UNIX

ps | sort | less

shell fork shell fork shell fork shell
(168) (202) (208) (204)

\ exec l exec l exec l
notify parent less —-————— sort —-————— ps
on termination (202) pipe2 (208) pipel (204)

UhfFOWv\ i.r\‘bgp-Fo\ca. : -f[,[e

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Intérpretes y compiladores

¢ ASCII program text
I Lexical Analysis/Scanner |

token stream

| Syntax Analysis/Parser |

abstract syntax tree
l Semantic Analysis

i augmented abstract syntax tree
| Intermediate Code Generatlonl

AulLait program
! Optimization I

mxed AulLait program

MIPS Backend Intel Backend SPARC Backend Interpreter




Patrones arquitectonicos

Flujos de datos [pipes & filters]

MATLAB Simulink
Simulacion

* “2e-3a0p =[O =

[ oot | o conwster [ e+ | mrnde_ [ ses_¢

Patrones arquitectonicos

Flujos de datos [pipes & filters]

OpenGL rendering pipeline

Vertex Speciﬁcatiorjl
v ——
Vertex Shader | Application | Primitives and imago das |
) =
T Tessellation | vewe  Rascmpniiciueus
_______ I O -
|__Geometry Shader _ | SRR P T
v | Gipping. I
Vertex Post-Processi@I J
v o | Texturing ]
Primitive Assembly l Fog |
v 1
Rasterization :| e i | Alpha, stencil, and deptt
______ _{____ | Framebufter blending |
|__Fragment Shader _ |

Per-Sample Operatioﬂl




Patrones arquitectonicos

Flujos de datos [pipes & filters]

OpenGL rendering pipeline

Vertex Speciﬁcatﬂl 9'R°:".°'l"'°."".‘G.L-.F BE0BACK)
1
¢ : ) at ,
v e = Geometry Pa th \
Vertex Shader | Vertex Vertex Primitive
i Data Operation # Assembly
: Tessellation | I ? / l
_______ I ——— o o o Display Texture A Fragment
: Geometry Shader : List Memory Rasterization > Operatio >
I 3 ' v Image Path \\__
Vertex Post-Processn!gl Pixel Pixel Tramsfor |m—
¢ Data Operation
T i
Primitive Assembly f : f
.......................................
¢ glReadPixels() - glReadPixels() / glCopyPixels() -
Rasterization ]|
_______ A
| _Fragment Shader |
Per-Sample Operatioﬂl

Patrones arquitectonicos

Flujos de datos [pipes & filters]

MapReduce

input
L. |1 —

~p HDFS
. replication

art ~ HDFS
. == . replication




Patrones arquitectonicos

Flujos de datos [pipes & filters]

MapReduce

Data Sharing in MapReduce | | Data Sharing in Spark

Distributed

memory

Spar‘lgz

Lightning-Fast Cluster Computing

Patrones arquitectonicos

Flujos de datos [pipes & fllters]

Google TensorFlow =
https://www.tensorflow.org/ | & = & %
e
o
d?m_-.l
/lmloy« 7 )
eLu Layer )
e
Data flow graph . @ 4




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Microsoft CNTK [Computational Network Toolkit]
httD://www.cntk.ai/

IExecutionEngine

Evaluate
Compute Gradient

Load

CNTK
compute graph

Patrones arquitecténicos

Flujos de datos [pipes & filters]

Diseino

= Dividir la tarea en una secuencia de etapas de
procesamiento de forma que la salida de cada etapa
solo dependa de las salidas de sus etapas adyacentes.

= Definir el formato de los datos que se transmitiran a
través de los canales entre etapas adyacentes
(p.ej. ASCII, XML, JSON...).

= Disefar los filtros
... Y el mecanismo de gestion de errores.




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Implementacion de las conexiones

Manual:
» Llamadas directas entre filtros.
= Colas con productores/consumidores.

Utilizando mecanismos del sistema:
= UNIX pipes
= Middleware (colas de mensajes)

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Ventajas

» Flexibilidad:
» Intercambio de filtros.
= Recombinacion de filtros.

= Reutilizacidon de componentes.
= Ficheros intermedios innecesarios (aunque posibles).
= Prototipado rapido.

= Procesamiento paralelo.




Patrones arquitectonicos

Flujos de datos [pipes & filters]

Consecuencias

= Datos compartidos (compartir muchos datos globales
puede ocasionar problemas de rendimiento).

= El coste de transmision de los datos puede ser
significativo en comparacion con el tiempo de
procesamiento de los datos.

= La implementacién en procesos/hebras independientes
causa frecuentes cambios de contexto.

= La sincronizacion detiene los filtros a menudo si los &
i 1A ; ’ ~ I
canales de comunicacion tienen buferes pequenos.

Patrones arquitectonicos

Flujos de datos [pipes & filters]

Consecuencias

= Algunos filtros puede que requieran consumir todos
sus datos de entrada antes de producir salida alguna
(p.€j. ordenacion) o no estén correctamente
implementados (procesamiento incremental).

= Overhead debido a la transformacion de los datos: un
formato Unico es mas flexible (p.ej. UNIX, XML) pero
requiere multiples conversiones de formato.

= Gestion de errores: El “talon de Aquiles” del patron.




Patrones arquitectonicos

Pizarra

Util en problemas para los que no se conocen estrategias
deterministicas que permitan resolverlos.

Patrones arquitectonicos

Pizarra

HEARSAY-II
Reconocimiento de voz

|__ARe ANY BY FEIGENBAUM | Phrases
Words
UW ERAY EY NXIY B AWIH F AWIY NXEYN B
AA  AEIH EY AY IY T AYEY EYIH NX '*° Segments
WER [H M AA EY THAO Y G AY EM

AW EY DX AY D HHAE

i v




Patrones arquitectonicos

Pizarra
HEARSAY-II

Reconocimiento de voz

blackboard

knowledge sources (KS)

INTERFACE
PHRASE
WORD-SEQUENCE
layers

LEVELS

KNOWLEDGE SOURCES

DATA BASE

] SEMANT

mu i (_\Em,
PAR
‘ SE m =
wonw:o-cn
wonusu
J L WORD-LTL
WOR VERIFY RPOL
o | Yo
SYLLABLE J ’m‘ )
SEGMENT ‘ SEG (_[
PARAMETER c[

Patrones arquitectonicos

Pizarra

Evolucion de los
sistemas de reconocimiento de voz

Los sistemas basados en pizarra eran populares antes
del “invierno de la TA": Estudios sobre complejidad
computacional en los afos 70 (problemas NP-dificiles).

Observable States

Técnicas estadisticas como los
modelos ocultos de Markov [HMM]
reemplazaron a los sistemas
simbodlicos como Hearsay-II.

Hidden States




Patrones arquitectonicos

Pizarra

Evolucion de los
sistemas de reconocimiento de voz

Transition Probabilities
Actualmente, se . Gy Aoy /ﬁ Ay Ay i
. . HMM
siguen utilizando | s ., :
HMMs cuyos e e g N Al P S e |
parametros se LD Observation
. 1 w Probabilities
ajustan con ]
redes neuronales DNN
[deep learning]. "
—
A%
Microsoft % p
. - TR {8 8 Wobservation
Research [ ' 1o 0l

Patrones arquitectonicos

Pizarra
Copycat
Razonamiento mediante analogias

Workspace
(Codelels run: 2692)




Patrones arquitectonicos

Pizarra

Sistemas expertos

= Anos 70: Primeros sistemas expertos
DENDRAL, MYCIN, PROSPECTOR, R1/XCON...

= Anos 80: La industria de la I.A.
("boom” de los sistemas expertos)

Base de Memoria
conocimiento de trabajo

i ] vl |

Motor de inferencia

Patrones arquitectonicos

Pizarra

ALV
Autonomous Land Vehicle

KNOWLEDGE BASE
= Digital Terrain Database
= Long term Scene Model

Scene | Apriori Queri .
odd | rena ueries | \ /o
Task State
Request Request

-+ —
SENSCRS PERCEPTION REASONING —.' CONTROL
—> —P Traj-

Data Scene l ectory

Mission
Model
Goals Status

Human
Interface




Patrones arquitectonicos

Pizarra

C4ISTAR

Command, Control, Communications, Computers,
Information/Intelligence, Surveillance, Targeting
Acquisition and Reconnaissance

Sistemas militares de
deteccidon y seguimiento de objetos

Patrones arquitectonicos

Tarjetas CRC
Class Collaborators Class Collaborator
Blackboard - Knowledge Source | * Blackboard
Responsibility Responsibility
¢ Manages central ¢ Evaluates its own
data applicability

e Computes a result

¢ Updates Black-
board




Patrones arquitectonicos

Pi
Control Segmentation Syllable Word Blackboard
Creation Creation
)t
ﬂ." nextSource
- l inspect
" execCondition
> B inspect
execCondition
= inspect
execCondition ‘—T
inspect
_ a— g B
- Syllable
Creation
execAction

updateBlackboard
inspect

update

A

Patrones arquitectonicos

Pizarra

Diseino

= Definir el problema y su espacio de soluciones
(puede que a distintos niveles de abstraccion:
soluciones finales vs. resultados intermedios).

= Dividir el proceso en etapas independientes
(transformacion de resultados intermedios,
prediccion y verificacion de hipdtesis...).

= Disenar subsistemas especializados para resolver
subproblemas concretos.




Patrones arquitectonicos

Pizarra
Diseino
Mecanismo de control

= La parte mas dificil de disefar: criterios heuristicos.

= Funcion: Determinar quién debe realizar cambios
sobre la pizarra en cada momento.

= Mecanismos de estimacion de la credibilidad (p.€j.
verosimilitud [likelihood]) de cada hipotesis.

Patrones arquitectonicos
Pizarra

Variantes

= Sistemas de produccion

p.ej. Business rules engines
https://en.wikipedia.org/wiki/Business rules engine

= Repositorios
(sin mecanismo de control centralizado)

p.ej. Bases de datos
IDEs




Patrones arquitectonicos

Pizarra

Ventajas

= Flexibilidad: Experimentacion con diferentes
algoritmos y heuristicas de control.

= Reutilizacion: Componentes reutilizables.

= Tolerancia a fallos y robustez frente a ruido e
incertidumbre (los resultados en la pizarra no
son mas que hipotesis y solo las hipotesis mas
solidas sobreviven)

Patrones arquitectonicos

Pizarra

Consecuencias

= Dificil de comprobar
(pruebas de unidad OK,
pruebas de integracion problematicas).

= Sin garantias (no siempre resuelven los problemas).

= Esfuerzo de desarrollo elevado (prueba y error).

= Baja eficiencia (proceso de busqueda de hipotesis). S




Diseno arquitectonico

El proceso de diseno

Design Concepts |

s |
H ra
<<selects and i Q'EI.I‘§ ]
instantiates>> -
T
7 >

BEEEE

[y
[ e

- ————————

Candidate o
design [
il decisions S &
S
<<Uses>> <<produces>> :‘1
=
.

(Documented) Structures
resulting from

Architectural Drivers The Architect design decisions

Diseno arquitectonico

El proceso de diseno

!

)(Requisitos arquitecténicos)

(Diser"io arquitecténico]

[Documentacién de la arq uitectura)

/\

—(Evaluacién dela arquitectura) (Implementacién de la arquitectura)

:




Diseno arquitectonico

El proceso de diseno
ADD [Attribute-Driven Design]

E/ ftware
: !Archltectm (S
n P1act1ce

[ Architecture design

Step 3: Choose one or more elements of the system - Process step
< —* Precedence

- - Arlifact flow

ent)

esponsibilities, and define interfac

system (brownfield developm

tep 6: Sketch views and record design isions

From previous round of iterations or from existing

tep 7: Peform analysis of current design and re
iteration goal and achievement of design purpose

(Refined) Software
Architecture Design

Validacion de la arquitectura

Proceso de validacion de las decisiones de diseno:

¢Se tomaron las decisiones correctas?

¢Compromisos adecuados en la resolucion de conflictos?
¢Suposiciones acertadas en distintas facetas del sistema?

¢Integridad técnica del sistema?




Validacion de la arquitectura

Técnicas de validacion

= Presentacion (informal) de la arquitectura.

= Revisiones técnicas y recorridos estructurados.

= Evaluacion mediante escenarios (p.ej. ATAM & SAAM).

= Prototipos y pruebas de concepto.

Validacion de la arquitectura

Técnicas de validacion

(Define Scope and Context) Architecture Definition (System Construction)

Presentations

Reviews and Walkthroughs

Prototypes

Scenario-Based Evaluation ‘

Skeleton S:ystem ‘ D D D D




Validacion de la arquitectura

Evaluacion mediante escenarios

= SAAM [Software Architecture Analysis Method]:
Escenarios funcionales para evaluar cdmo proporciona
el sistema la funcionalidad clave y si resulta facil
adaptarlo frente a cambios probables.

= ATAM [Architecture Tradeoff Analysis Method]:
Extiende SAAM con “quality property scenarios” que
evaluar la capacidad del sistema para satisfacer sus
requisitos no funcionales.

= LAE [Lightweight Architecture Evaluation]:
ATAM de uso interno para un proyecto.

Validacion de la arquitectura

Evaluacion mediante escenarios
ATAM ¢

Understand Business Brainstorm and Prioritize
Drivers (] Scenarios
Present the Architecture Analyze Architectural
Approaches Used
Present Results to
Stakeholders

Identify Architectural
Stakeholder-
centric activities

Approaches Used

!

Generate Quality Attribute
Tree for the Architecture

a
N

)
E

9

Analyze Architectural

Architecture- Approaches Used
centric activities

N

N>
<




Validacion de la arquitectura

Evaluacion mediante escenarios
ATAM Quality Attribute Tree, a.k.a. utility tree

User login requires password,

Security —— Controlaccessto ____, ¢yst sy, staff cannot access
all operations reports. (D=L, I=H)

Disk failure causes no service
Hardware failures mterruptlont (D=M, I=H)
S / Memory failure causes < 10
Availability min. outage (D=H, I=L)
Software server failures

959 of cust. svc. transactions
Response times —> have 5 sec. resp. time. (D=M,

Performance I=H)

\ Report generation Overnight reports produced in

times > 90 mins. (D=M, I=L)
_ Add new ——> New report using existing
Evolution ———> management reporis gathered info. in 2 man

weeks. (D=L, I=M)

Evaluacion mediante escenarios
Atributos de calidad [Quality Attributes]

S(gce e Artifact 9

Response

@) Stimulus -
Environment Response

o Megre

[

IDEA CLAVE:
Especificacion testable, libre de ambigiiedades.




Validacion de la arquitectura

Evaluacion mediante escenarios
Ejemplos

Source Artifact

Processors, communication
) Stimulus channels, storage, processes,
affected artifacts in the
system's environment

Response

—

Response 'ét VAT

Environment Measure H '*S'a‘ft ar
Internalfexternal:  Fault: omission, Normal operation, Prevent the fault Time or time interval 3 ?Archltectul‘e
people, hardware, crash, incorrect startup, shutdown, from becoming a when the system must 5 ~
software, physical  timing, incorrect repair mode, degraded failure be available m Pl'actlce
infrastructure, response operation, overloaded Detect the fault Availability percentage .
physical operation ; 2 ~“FOURTH EDITION

Recover from the Time to detect the fault

environment fault

DISPONIBILIDAD [AVAILABILITY]

Paul Clements

Rick Kazman

Source
Artifact Response
, Stimulus System
Environment Response
Measure
500 users Initiate 2,000 Normal operations Processes all Average latency
requestsin a requests of 2 seconds

30-second interval

RENDIMIENTO [PERFORMANCE]

Validacion de la arquitectura

Evaluacion mediante escenarios
Atributos de calidad, estandar ISO/IEC FCD 25010

System Software
Product Quality

Performance . P s o
afficiancy Compatibility Reliability M Portability
Appropriateness ® . oy o A
recognizability Maturity Confidentiality Modularity Adaptability
Learnability Availability Integrity Reusability

Operability Fault tolerance Nonrepudiation Analyzability Replaceability

Functional

completeness . .
Time behavior Coexistence

Functional
correctness Resource
utilization

Interoperability Installability

Functional
appropriateness

Capacity

User error
prediction

User interface Authenticity Testability
aesthetics

Recoverability Accountability Maodifiability

Accessibility
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& Michael Stal:
Pattern-Oriented Software Architecture.
Volume 1: A System of Patterns
Wiley, 1996. ISBN 0471958697

= Nick Rozanski & E6in Woods:
Software Systems Architecture:
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Addison-Wesley Professional, 2005.
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Apéndice: Conjuntos de vistas

Software Architecture in Practice
ESTRUCTURA

1. Vista de mddulos (descomposicion
en unidades de implementacion).

>, Vista de componentes y conectores [C&C]
(unidades de procesamiento y flujos de datos).

3. Vista de asignacion [allocation] ~ despliegue
(elementos software en su entorno)

COMPORTAMIENTO

= Notaciones para “trazas”: Casos de uso y
diagramas UML (secuencias, comunicacion, actividad),

= Notaciones “integrales” [comprehensive]:
Diagramas de maquinas de estados.

Apéndice: Conjuntos de vistas

RM-ODP %ﬂm
Reference Model for Open Distributed Processing = @
oy
Viewpoint Definition <C
Enterprise Defines the context for the system and allows capture and et

organization of requirements.

Information Describes the information required by the system using static,
invariant, and dynamic schemas.

Computational Contains an object-oriented model of the functional structure
of the system, with a particular focus on interfaces and
interactions.

Engineering Describes the systems infrastructure required to implement the
desired distribution of the system’s elements. This description
is performed using a specific reference model.

Technology Defines the specific technology that will be used to build the
system.




Apéndice: Conjuntos de vistas

Siemens A v
Christine Hofmeister, Robert Nord & Dilip Soni: Pt

Applied Software Architecture
Addison-Wesley, 2000

Viewpoint Definition

Conceptual The conceptual functional structure of the system that defines a
set of conceptual components linked by a set of connectors.

Module The concrete structure of the subsystems and modules that will
be realized in the system, the interfaces exposed by the modules,
the intermodule dependencies, and any layering constraints in
the structure.

Execution The runtime structure of the system in terms of processes,
threads, interprocess communication elements, and so on along
with a mapping of modules to runtime elements.

Code The design-time layout of the system as source code and the in-
termediate and delivered binary elements created from it.

SEI ViEWtypeS . Evaluating .
¢ Software

Paul Clements, Rick Kazman & Mark Klein: | Architectures
Evaluating Software Architectures. ol
Addison-Wesley, 2002.

Viewtype Definition

Component The Component and Connector viewtype is concerned with the sys-

and Connector tem’s runtime functional elements, their behaviors, and their interac-
tions. The following styles defined for this viewtype all relate to
commonly occurring runtime system organizations:

* Pipe-and-Filter

e Shared-Data

» Publish-Subscribe

e (lient-Server

e Peer-to-Peer

e Communicating-Processes




Apéndice: Conjuntos de vistas

SEI Viewtypes . Evaluating *

§ Software

Paul Clements, Rick Kazman & Mark Klein: ' Architectures

Evaluating Software Architectures.
Addison-Wesley, 2002.

Viewtype Definition

Module The Module viewtype is concerned with how the software comprising
the system is structured as a set of implementation (code) units. The
following styles are defined for the Module viewtype:

e Uses: for capturing intermodule usage dependencies

e Generalization: for capturing commonality and variation (inherit-
ance) relationships between modules

e Decomposition: for specifying how modules are composed from
simpler elements

» Layered: for specifying how modules are arranged in layers ac-
cording to their level of abstraction

Methods
4and
Case
Studies

SEI ViEWtypeS . Evaluating .

¢ Software

Paul Clements, Rick Kazman & Mark Klein: - Architectures

Evaluating Software Architectures.
Addison-Wesley, 2002.

Viewtype Definition

Allocation The Allocation viewtype is concerned with how relationships be-
tween the different parts of the system and different aspects of their
environment are captured. The following styles are defined for this

viewtype:

e Deployment: for specifying how software elements are mapped to
elements of the deployment environment

e Implementation: for specifying how software modules are mapped
to the development environment (such as their location in a
codeline)

o Work Assignment: for mapping software modules to those re-
sponsible for creating, testing, and deploying them
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Apéndice: Conjuntos de vistas
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Large-Scale
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Architectu

A Practical Guide
Using UML

Jeff Garland
Richard Anthony

Viewpoint

Definition

Analysis Focused

Ilustrates how the elements of the system work together in response to
a functional usage scenario

Analysis Interaction

Presents the interaction diagram used during problem analysis

Analysis Overall

Consolidates the contents of the Analysis Focused view into a single
model

Component Defines the system’'s architecturally significant components and their
connections

Component Mustrates how the components interact in order to make the system

Interaction work

Component State Presents the state model(s) for a component or set of closely related
components

Context Defines the context within which the system exists, in terms of external
actors and their interactions with the system

Deployment Shows how software components are mapped to hardware entities in
order to be executed

Layered Mustrates the subsystems to be implemented and the layers in the soft-

Subsystem ware design structure

Logical Data Presents the logical view of the architecturally significant data structure

Physical Data Presents the physical view of the architecturally significant data
structure

Process Defines the runtime concurrency structure (operating system processes

that the system’s components will be packaged into and interprocess
communication mechanisms that will allow communication between
them)

Process State

Presents the state transition model for the system’s processes

Subsystem Interface
Dependency

Defines the dependencies that exist between subsystems and the inter-
faces of other subsystems




