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Softwarovy proces PROFINIT

new frontier group




Schematicky pohled

(Software System) Architecture
o Struktura
o Dokumentace této struktury

Zakladni typy architektury )

o Software architecture

o Business (process) architecture
— obchodni strategie, fizeni, organizace, obchodni procesy

o Information technology (system) architecture
— HW a SW infrastruktura nutna pro chod organizace

o Information architecture
— organizace a sprava dat (MDM, BI, DWH, ...)

Role a vyznam architektury
o ha projektu?
o V podniku?

—

PROFINIT

new frontier group

Enterprise
architecture



Architektura vs. Design PRGEIRIT

Software architecture
o Realizace nefunkénich pozadavku
o Strategicky design

— Programovaci paradigmata, architektonické styly,
principy, standardy, ...

Software design
o Realizace funkénich poZzadavku
o Takticky design
— Design patterns, programovaci idiomy, refaktoring, ...

4

,Architecture is about the important stuff. Whatever that is ...
Martin Fowler, Who needs an Architect ?
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Pfevzato z http://csse.usc.edu/csse/research/CORADMO/



SWEBOK

Software Design

PROFINIT

new frontier group
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Software Design
Fundamentals

Key Issues in
Software Design

Software Design
Quality Analysis —
and Evaluation

Software
Design Notations

Software Structure
and Architecture

—»-

>

General design
concepts

The context of
soltware design

The software
design process

Enabling techniques

—»  Concurrency

Control and handling
of cvents

—»

Distribution of
components

Error and exception
— handline and fault
tolerance

[nteraction and

- .
pI'CSCI“ﬂthI'I

—»  Data persistence

Structural

Architectural - Quality attributes N dosorict
escriptions
—»  structures and .p.. :
viewpoints (static view)

Quality analysis and
evaluation techniques

Behavior descriptions

Architectural styles (dynamic view)

—» (macroarchitectural
patterns) Ly

Measures

Design patterns
—» (microarchitectural
patterns)

Families of programs
and frameworks

Figure 1 Breakdown of topics for the Software Design KA

v

Software Design
——  Strategies and

Methods

—» General Strategies

Function-oriented
(structured) design

Object-oriented
Ly e
design
Data-structrure
centered design

Component-based
design

—»  Other methods
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Architecture needs, stakeholders g 2l

Stakeholder Concern

Customer * Schedule and budget estimation
» Feasibility and risk assessment
* Requirements traceability

* Progress tracking

* Consistency with requirements and usage scenarios
* Future requirement growth accommodation
* Performance, reliability, interoperability, etc.

Architect and * Requirements traceability
System Engineer * Support of tradeoff analyses
* Completeness, consistency of architecture

Developer * Suffi cient detail for design
* Reference for selecting / assembling components
* Maintain interoperability with existing systems

Maintainer « Guidance on software modifi cation
* (uidance on architecture evolution
* Maintain interoperability with existing systems

Table 2: Stakehelder Concerns



Dokumentace architektury PRGEIT

End-user Programmers
Functionality Software management
: ; Development
Logical View \fici
1 Scenaria l

Process View Physical View
Integrators System engineers
Scalability Communications

Figure 1 — The “4+1” view model



Dokumentace architektury

PROFINIT

new frontier group

View [ ogical Process Development Physical SCenaros
Components Class Task Module, MNode Step,
Subsystem Scripts
Connectars association, Rendez-vous, compilation Communica-
iInheritance, Message, dependency, tion medium,
containment broadcast, “with” clause, LAMN, WAN,

RPC, efc. “include” bus, etc.

Containers Class category | Process Subsystem Fhysical Web

(library) subsystem

Stakeholders End-user Sysiem Developer, System End-user,
designer, manager designer developer
Integrator

Concerns Functionality FPerformance, Crrganization, Scalability, Understand-
availability, reuse, performance av | ability
SMW fault- portability, line- | ailability
tolerance, of-product
iIntegnty

Tool support Rose UNAS/SALE Apex, SoDA UNAS, FHose
DADS Openview

DADS

Table 1 — Summary of the “4+1" view model




Softwarova architektura dle IEEE 1471 PR

Functional / logic view

Code / module view

Development / structural view
Concurrency / process/thread view
Physical / deployment view

User action / feedback view

Data view

O O O O O O O



Viiv kontextu na architekturu PROFINIT

databazovy systém / subsystém
web systém / subsystem

(tlusty) klient systém / subsystém
OO systém / subsystém

data warehouse system
integracni systém / subsystém

O O O O O O O
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Design patterns PREEIT

Katalog
o zakladni GOF navrhové vzory
o prakticky nekoneCné kombinace a variace

Vyznam
o znovupouzitelnost
o spolecny jazyk q

©)

Q’b
Pozor X
o na pocatecni nadSeni ’ ,L(\
o ha nadbyteCné uzivani patterns \(\0
— indirection, urovné abstrakce )0
— slozitost



Architectural styles

O O 0O 0O o 0 O O

Pipes and filters
Event driven architecture
Layered architecture
Multi-tier architecture
MVC
,1able driven” interpreters
Big ball of mud ©

. a mnoho dalSich ...

PROFINIT

new frontier group
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Frameworks PROFINIT

Znovupouzitelny navrh pro SW systéem

Podpora (zakladna) pfi vyvoji jinych SW aplikaci

Diktuje architekturu systému

UrCuje jak dekomponovat systém a jak budou jeho jednotlivé Casti komunikovat

Zakladni dekompozice
— Frozen spots — definice celkové architektury, neménné
— Hot spots — zajistuji rozSifitelnost (abstraktni tfidy, anotace)

O O O O O

Co odliSuje framework od knihovny - shrnuti
o Inversion of control

o RozSifitelnost

o Nemodifikovatelnost

o Defaultni chovani




Integrace " i

o Velmi zajimavé a Casté téma prakticky u kazdeho vetsiho
projektu

Casto spojené s tématikou enterprise architektury
Casto velmi netechnologické (procesy, entity)
Uzivi se zde mnoho buzzwords (EAI, SOA, MOM, ...)

Obvykle velmi problematicke (odpovednost a penize chybi,
neochota, ...)

o O O O



Zakladni koncepty PR

File transfer Shared database
™ -~ ' — — —
= I Application Application Application ‘
Application ; T; Application “I" EI’ {Ij
o o | \ / X /7 X /
A r r B ]
] .}' Shared "‘L.  — Shared
Data Data
Remote procedure call Messaging
N d - . )
S Application Application Application
Function ‘ A B C
Application ? »{ ¢ | | Application
A b _ Result i B Event 7/ \_A_/ \_A_/l
0 v
/ N L MessageBus |




File transfer PROFINIT

Soubory jsou univerzalni

Aplikace jsou oddélené
Problematicky format souboru
Davkova synchronizace (out of sync)
Zamykani souboru

O O O O O O

Application

B

/= -0 3 =\

B

Application ;
o

A r

t
L~

Shared
Data




Shared database PROFINIT

o Aplikace sdili spoleCnou databazi

o Odpadaji problémy se synchronizaci

o Problém vytvorit vhodné unifikované schéma

o Balikovy software obvykle nedokaze schéma vyuzit
o Potencialni uzké hrdlo z pohledu vykonnosti

Applicatianl Application Applicatiunl




Remote Procedure Call PROFINIT

o Aplikace vilastni data, stara se o jejich integritu,
ostatni volaji funkce, které aplikace nabizi

o Koncept zapouzdreni

o Mnoho technologii (CORBA, COM, Java RMI, .NET
Remoting, Web Services, ...)

o Vykonovy rozdil mezi lokalnim a vzdalenym volanim !
o Casto vede k silnym vazbam (tightly coupled)

™\

Function

Application Application

A B

oc ~0W

/:oﬂm—mrm\

S—|



Messaging FROFIT

o Podobné prenosu souboru (File transfer), ale

mnoho malych datovych paketu okamzité namisto
velkych davek v delsich intervalech

retry mechanismus

storage schéma je aplikacim skryto
asynchronni prenos dat

Hlavni koncepty

routing, transformations

O

O O O O O

Application
A

Application
B

Event _ \_A_/ \_A_/ |

A 4

(L MessageBus

Application
C




PR?FINIT

Priklady systému

Pro detailni pohled na zajimave
systémy prijd’te na nasi prednasku.
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Zakladni koncepty

PROFINIT

Zakladni koncepty a pojmy

o Dekompozice (decomposition) RS R
o Abstrakce (abstraction) e f;(\c, '?0%,
o Zapouzdreni (encapsulation) de\?%?e \o\\e(;{\o““:\eﬁx,od o)
o Koheze (cohesion (high)) 0‘3506?;‘:' 0\’22‘-\&0(‘0 o et
o Vazbhy (coupling (low)) 0«\905'\&\‘\)(\\\6<§j(\3«<\<;:;‘(\0<QY;S \6’6‘}\ R
’ ’ . ;ge(\i@’{\?;a{\c :: 6\(\0022:‘ ((\e(“:;sa%es' ¢
Zakladni pojmy o \i\“‘\’\(\i\%"‘o(; B e((\a\\»‘“
o Abstraktni datovy typ (ADT) e(\ii)jo(\k, \‘\'\;@ e
o Typ (Type) o ¢
o Tfida (Class)
o Objekt (Object)
o Instance 4
o Modul (Module) Objektové orientovany design/programovani

... a mnoho dalSich ...

VS.
Funkcionalni design/programovani

\




PR(fr)FINIT

Hluboké pravdy s ismévem

Program to interface,
not implementation !

Favor object composition
over class inheritance !

Keep it DRY, shy and
tell the other guy !




PR(frDFINIT

,zModerni“ trendy u nasich zakazniku




Gartner Hype Cycle for Emerging tech.

PROFINIT

new frontier group

4 )
expectaAtL(m;sS“ s *Social media (web 2.0)
ams :
siretess-Rower\ Lo Private Cloud Computing *Cloud computing
> Augrrerted-Realt .
Sreus-Buying e o> : *Mobile
, ) Cloud Computing

Gamification N &< Media Tablet \_ J
: R3° Printing o uar ASSistants
mage Recognition

Context-Enricl lSen_fioes \ Gler:mM::ry Dstaml;:se Management Systems
S t‘:’.l llntern:tr:fn#hug: Machine-to-Machine Communication Services
Natural Language Question Answering
Mobile Robots A Mesh Networks: Sensor i Aibie ABSlaior
"Big Data" and Extreme Information °
Processing and Management ®
Y Speech Recognition
S 1TV Predictive Analytics
Video Analytics for Customer Service = Platforms ]~ Mobile Stores
CompulOf-'Bcain Interface £ Hosted Virtual 54 R o e sthods
Ouanwlm Computing 4 Desktops © Idea Management
Human Augmentation : YRR Woide o 9
e E-Book Readers
As of July 2011
Peak of
Technology Trough of Plateau of
Trigger Exm::»m Disillusionment Slope of Enlightenment Productivity
time s

Years to mainstream adoption: chailete

Olessthan2years O2toSyears @ 5to10years A morethan 10 years @ before plateau



Cloud?

o Princip, v Cem spociva?

o Cim je to (ne)zajimavé pro firmy, &m pro dodavatele?

o Jak souvisi s pojmy SAAS, PAAS a IAAS
— Kdo provozuje infrastrukturu?

PR?FINIT

nnnnnnnnn group

— Kdo zajiStuje platformu (social application platforms, raw compute platforms, web

application platforms, business application platform)?
— Kdo piSe aplikacni kod?

LETS TMPLEMENT TELL THEM WERE

CLOUD COMPUTING 50 EVALUATING IT. THAT

I HAVE SOMETHING TO WAY NEITHER OF US
TALK ABOUT AT THE NEEDS TO DO ANY
EXECUTIVE MEETING. REAL WORK.

\

Dilbert com  DilbertCartoonist@gmail.com

ILIKE

YOU DO
REAL
LJORK.

HEOY 22009 Scont Adams, Inc /Disl by UFS, Inc.

SORRY. I

IT WHEN THOUGHT

YOU WERE
LEADING BY
EXAMPLE. _




IaaS, PaaS, SaaS

Packaged Infrastructure Platform Software
Software (as a Service) (as a Service) (as a Service)

L
Applications Applications 8’ Applications Applications

X &
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Networking Networking Networking

http://www.silverlighthack.com/post/2011/02/27/1aaS-PaaS-and-SaaS-Terms-Explained-and-Defined.aspx

'an W au ) Teu F

Infrastructure-as-a-Service Platform-as-a-Service Software-as-a-Service

. host build consume

Networking

PROFINIT

new frontier group
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Templates, checklists, literatura PR

Materialy SWENG - Architecture &

design
CLANKY
- l Softwarova architelkiura —hezﬂien*}. klasicky, uvod do softwarove architebktury
# An Infroduction to Software Architecture
k  Onthe Definition of Software System Architecture
k= Onthe Criteria To Be Used in Decomposing Systems into Modules
» (Architectural Blueprints - The “4+17 View Model of SW Architecture - Ylanek diskutujici

zplsob a formu dokumentace architektury systému
Who Meeds an Architect?
A Rational Design Process: How and Why to Fake It

T

T

CHECKLISTS

k CxCheck SwArchitecture.bg
k| CxCheck HighLevelDesign.bd
k| CxCheck HighCualityModules. txd

TEMPLATES

SwDesignZpec.doc

MIL-STD-492 IntefaceReqgsSpecification.doc
MIL-STD-488 InterfaceDesignDescrption.doc
MIL-3TD-488 SwhDesignDescription.doc
MIL-STD-488 SysSubsysSpecification.doc
MIL-STD-498 SysSubsysDesignDescription.doc

¥ ¥ ¥ ¥ *rT[Y
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