Vizualizace a overovani
spravne konfigurace
slozitych softwaroevych systému

Premek Brada / Spolehlivé softwarove architektury (ReliSA)
NTIS / P2 (KIV), Fakulta aplikovanych véd, ZCU v Plzni




ReliSA — zakladni data

> Architektury software se zamerenim na spolehlivost

> 5 zaméstnancu (2 docenti)
> 5 PhD studentu

> 2 narodni vyzkumné projekty (2009+),
aplikovany vyzkum a konzultacni Cinnost (4+
projekty)

> http://relisa.kiv.zcu.cz/
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ReliSA — oblasti vyzkumu a expertizy

>

Overovani za ucelem zjisteni/zvyseni spolehlivosti
=> efektivita zajisteni kvality vyvoje, produktu
Modelovani sw za ucelem porozumeni

=> efektivita oprav, udrzby, integrace

Modularni systémy — ,Software jako Lego®

= reverzni inzenyrstvi, metriky

= zamereni na hotovy prelozeny kod

Profesionalni sofwarové inzenyrstvi

= metodiky vyvoje a technologie — analyza, zavadeni, konzultace, g | SA>

L]
.
RPN EVROPSKA UNIE :. ..

0 EVROPSKY FOND PRO REGIONALNI ROZVOJ OP Vyzkum a v§voj 4
INVESTICE DO VASI BUDOUCNOSTI pro inovace

VVVVVV



Analyza a overovani software

> FAKULTA .
oot RN £VROPSKA UNIE 0 z00r-is
T I s UNIVERZITY bSO £\VROPSKY FOND PRO REGIONALNI ROZVO)J OP V§zkum a vjvoj
INVESTICE DO VASI BUDOUCNOSTI pro inovace

V PLZNI




Analyza a ovefovani modularnich sw systému

> Motivace = ,jar hell, prubézna (Castecna)
aktualizace, skladani software, soulad s pozadavky
na funkcnost a kvalitu

> Co overujeme

= vzajemna kompatibilita APl modulu, knihoven
= splnéni definovanych mimo-funkénich charakteristik u modult

> Technologie PoC = Java (bytecode), OSGI
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Analyza a overovani: projekt SimCo

> Testovani vykonovych charakteristik
= sloZity sw => hledani slabych ¢lanku narocné,
obvykle vypoCty s modely / zatézové testy
= pouzivame mix hotovych a simulacnich komponent
(minimalizace rozdilu mezi ovéfovanym modelem a

realitou), modelovy cas (urychleni testh),
pravdepodobnostni data (ovérfeni hraniCnich situaci)

> Aplikace

= testovani telematickych aplikaci, pfedchidce (C-Sim)
overeni real-time Ethernet kontroleru

sondy

jéldro @ SimCo @

SimCo Ukladani dat
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Analyza a ovérovani: nastroje APICC a CCP3

> Qverovani zavislosti v procesu sestaveni
= modularni sw => vazby neoveritelne prekladem, obvykle integracni testy

= pouzivame type reconstruction z prelozenych komponent (umoznuje
ovérovat béhem sestaveni, vuci modulum od tfetich stran)

= Uloziste s predem spocitanymi vysledky

=> mala zarizeni > I >> preklad >

> Aplikace
= maven p|ugin, > sestaveni >> nasazeni

Java Library Evolution puzzlers > . >‘
: v testovani
= aplikovatelnost obecné na software

umoznujici analyzu (.NET, Java)
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> Priklad nasazeni:
Detekce nekompatibilnich knihoven

> Aplikace pro Openmatics s.r.o. (automotive /
telematika, OSGi viastni a 3rd party)

> Soucast procesu sestaveni software
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Dnti7itl overovaciho nhiaint Oprava priciny (konfigurace sw)

<dependency=>
— <groupIl d>commons-10<, groupIl d=
<artifactId>=commons-1o0</artifactId=
plugin <version>2.l</version> |

<type>jar</type>
<scope=compl le</scope=
</dependency=>

Filename: commons-1o0-1.3.2.jar
Class: org.apache.commons.i1o0.Linelterator
Methods: 2 elements x 7 elements
Method: next(0) Imported by: cz.zcu.kiv.examples.book1
Return type: java.lang.String x java.lang.Object (Generali

Filename: commons-1o0-1.3.2.jar
Class: org.apache.commons.10.I0Ut1ls
Methods: 1 elements x 48 elements
Method: linelIterator(2) Imported by: cz.zcu.kiv.exampl
Return type: org.apache.commons.io0.Linelterator
(Details already printed above)

nl,lmi,ng N

[INFO] Finished at: Wed Jan 22 09:07:35 CET 2014




v I /
p— tvorba preklad sestaveni =

>

modul{ modul{ systému

b L //\ \_'

Adding /fopt/jdkl.7/jre/lib/rt.jar ] BOOklng
Processing artifacts compatibility check. This may

Loading classes into memory from byte code

Analyzing compatibility problems

- maven-install-plugin:2.3.1:1install (default-in
[INFO] Installing /home/kamilos/Dropbox/ccp3-case-studies
booking/1.0- SNAPSHOT /book1ing- 1.0- SNAPSHOT. jar . "
[INFO] Installing /home/kamilos/Dropbox/ccp3-case-studies o . qar- De Kezeyser Hotel
king- 1.0- SNAPSHOT .pom - 33.5%
[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 1:46.602s
[INFO] Finished at: Wed Jan 22 09:11:07 CET 2014
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Odkazy

> https://lwww.assembla.com/spaces/obcc/wiki
> http://osqgi.Kiv.zcu.cz/obvs/index.html

> http://www.javaworld.com/article/2074970/java-
lbrary-evolution-puzzlers.html
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Modelovani a vizualizace

software
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Modelovani a vizualizace software

> Motivace = usnadneni analyzy slozitého sw, zaskoleni
novych ¢lenu tymu, integrace a dlouhodobé udrzby

> Co modelujeme:

= rozhrani moduld, jejich vazby, hierarchickou dekompozici
= na urovni ,data“ (model) i ,notace*(diagram)

= zameéreni na obecnost (technologicka nezavislost) a interaktivitu
(prekonani kognitivnich limitd)

> Technologie PoC = Java (bytecode), OSGi, HTML5
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Modelovani a vizualizace: projekt CoCA-EXx

> Interaktivni zobrazeni rozsahlych sw aplikaci

= stovky a tisice modult, nasobné vice vazeb => obtiZna orientace a
porozumeni, obvykle feSeno rucnim rozdélenim modelu a diagramu

= pouzivame radikalni redukce zobrazovanych informaci (napf. polo-
automatické shlukovani), duraz na interakci, bohaty datovy model

> Aplikace

= overeno na uzivatelskych studiich, oproti UML az 3x rychlejsi reseni
typickych uloh porozuméni architektufe/navrhu software
= zamer - vyuziti ,sémantickych® informaci o modulech pro chytfejSi

zobrazovani (layout, hierarchie) a interakci
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L]
.
RPN EVROPSKA UNIE :. ..

*
e X EVROPSKY FOND PRO REGIONALNI ROZVOJ OP Vyzkum a v§voj
INVESTICE DO VASI BUDOUCNOSTI pro inovace

18

VVVVVV



> Priklad pouziti:
Analyza vazeb v Java/OSGi aplikacich

> Vyzkumny prototyp

> Ovéreni metody a zpusobu interakce

> Predpokladané uplatneni take pro jiné slozite
systémy (socialni site, infrastruktury)

“RELISA>
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llustrace problému

> Toto je malé aplikace (40 modulti)
=== . Celkovy prehled vs detai
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Ukladani diagramU na serveru (sdileni)

COCA'EX Vizualizace i moznost lokalniho nasazeni

Visualization of large component diagrams
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Odkazy

> http://relisa-dev.kiv.zcu.cz/cocaex/
> https://www.assembla.com/spaces/comav/wiki
> https://www.youtube.com/watch?v=gzRHgncGZ4E
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Vybrané reference

> Openmatics s.r.o.

= OSGi Verification (APl compliance of 3rd party applications, SDK
internal consistency)

= Agile Process education and pilot project
= Java Virtual Machine benchmarking and selection for ARM CPU

> Eurosoftware s.r.o.
= Agile process introduction, customization, mentoring
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za pozornost

Welcome

Creating software which works reliably requires the combination of multiple software engineering

approaches, ranging from the “soft” methods to the fundamental “engineering” techniques. The Reliable
Software Architectures research group (ReliSA) of Department of Computer Science and Engineering of

. . University of West Bohemia focuses on methods and models which help specify, analyse and verify
http ://rel |Sa . kIV.ZCU . CZ/ software architectures with high complexity and/or quality requirements. ReliSA research group was created
by transformation of the former Distributed systems, Simulation, Software engineering (DSS) research

group

Our main strengths are component-based systems, software simulations and practical expertise in software
development processes. We have a proven track of national and international research projects, close links

with leading European groups and collaboration with industrial partners

Hightlights

& Best paper award: The Seventh International Conference on Software Engineering
Advances (ICSEA 2012)

‘ ‘ This was exactly what we need. Thank you for the perfect organization and for the preparation from

the university.
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