Modeling and
substitutability evaluation
for black-box software components

HabilitaCni fizeni v oboru Informatika a vypocetni technika

Premek Brada, Katedra informatiky a vypocCetni techniky
FAV ZCU Plzen 23.5.2012




> Komponentovy pristup k tvorbé software

> Analyza a modelovani komponent
> Nahraditelnost a kompatibilita

> Sluzba komunitée
> Vyhled
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Komponentovy pristup k tvorbée software

P

lans for Full Reusability

U4 )

Reusability is key to the dramatic cost
savings that will enable advancements
in human exploration of space. The
Dragon spacecratt is fully reusable and
SpaceX is working toward the goal of
delivering the world's first fully reusable
launch vehicle.




Vychodiska

> Modularita + skryvani informace
= oddéelené jednotky prekladu
= rozhrani verejné / implementace skryta (parnas1972)
= compositionality (1985 deRoever, ...

> Kontrakt

= syntaxe / sémantika a chovani / mimofunkéni (1999 Beugnard)
= assume-guarantee princip (misra 1981, ..)

> SOftwa rOVé a rC h ite ktU ry SEt_hDuITEEEEEUJ?;T::::;I;:;E‘G;FJR:: a8 hour'
= specikace casti, ADL (Medvidovic 2000) T4 arcument: a hour s= C
= pravidla pro skladani, styly (raylor 2010 do - -
, , , , , hour := & hour
> Typove systemy a porovnavani SmsmEe
= Liskov substitution principle (1987 end -

= specification matching (zaremski 1997)
= behavioural subtyping (Liskov 1994, vigiovsky 2002)
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Doug Mcllroy 1968
»Mass-Produced Software Components"

Softwarova komponenta

> Dobre definovana f
stavebni kostka software i
= skladani, zameénitelnost :gﬁﬁ,iigegjn
> vazby na zakladé prvkd rozhrani Orders |
= explicitni specifikace rozhrani j
> poskytované funkce, zavislosti ESM_D mm;nemﬂ%
= obchodovatelnost (treti strany) Orders

“A software component is a unit of composition with contractually
specified interfaces and explicit context dependencices only. A
softwarc component can be deployed independently and is subject
to compositon by third partics.”
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Komponentovy model a ramec

> Model = definice norem a konvenci
= typy komponent a jejich elementy/charakteristiky
= zpUsoby interakce
= pravidla skladani
= ,Dodrzovani pravidel modelu odlisuje komponentu od
obecného softwarového baliku.”

statické x dynamickeé

> Ramec (framework) = implementace modelu
= poskytuje podpurné sluzby
= vynucuje pravidla
= fidi zivotni cyklus
= poskytuje rozhrani
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Analyza a modelovani komponent

explicitni vazby
lokalita zmén
srozumitelnost

) )
Voo )



Analyza modelu a komponent

> Vy,zva provided services

, ; ; . L, * metatype: interface
= neadekvatni modely pro analyzu existujicich + K: ({syntax}, {operational},
komponent a architektur {single},, Lifecycle)
* tagset: service filter
* gxtent: many

> Analyza komponent

<< component ==

= metody vytvoreni specifikace existujicich I
binarnich komponent T aevors
> vazby na meta-data i F?.fjc.k;m.jressamk
> analyza distribu¢nich balik(i (reprezentace zavislosti) - state: Network State
> ENT: genericky meta-model b
pro komponentové aplikace - state: Netwof rocomemedonty |
= fazety + strukturalni data T eceptaces
> klasifikator --> charakteristicky rys = P“h's'f';tzr; oify: ChangeState
> vhodné pro lidské i strojové zpracovani - Emitters
= pokryva vétSinu komponentovych model - Ties
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Garance zapouzdreni

> Vyzva
= jsou komponenty opravdu ,,black box“?
= vlastnosti prdmyslovych ramc

> Experimentalni model CoSi
= dynamicky model

) singletons
= Siroké spektrum vlastnosti _ | Comtanerig_] |- s 1 sopicaboncenton
SEnvICemReqIs
v ’ :-:cinstaiwtiate» annbuteRggis?w
> Kontrola zapouzdreni v K
L ol 7 Ve ’ winstantigt « » —_—— ——
= modifikovatelny Zivotni cyklus """ gem 8 | O
(interceptory, AOP) i _Componert
= prevence vzniku zavislosti > ooy 5] ——O
’ EventSvcimp EventService managed via
na nedeklarovanych R
vlastnostech Activator
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Vizualizace softwarovych architektur

sw"archltektury kognltlvne sI02|te vnltrnl struktury

i nte_ra ktivniivizual |z£a cel Lo

[. » =" Vizualizace rozsahlych diagramu komponent
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Nahraditelnost komponent

ARIANE 5

Flight 501 Failure

Report by the Inquiry Board

On 4 June 1996, the maiden flight of the Ariane 5 launcher
ended in a failure. Only about 40 seconds after initiation of
the flight sequence, at an altitude of about 3700 m, the e
launcher veered off its flight path, broke up and exploded.




Kontrola nahraditelnosti: vyzvy a moznosti

> \lyzvy
= skladani komponent tretimi stranami = velmi pozdni vazba
= zavislost na distribucni podobé a dokumentaci
= efektivita vyhodnoceni (cilova platforma)

> Moznosti kontroly

= meta-data (Cisla verzi) e i
;e . v 1.0.3 1.0.1 (none)
> zavisi na kvalité dat e oo g
= formalni (algoritmické) porovnani — T one)

> syntaxe = typova kontrola 1.4.0 2.1.0 extension
> sémantika (chovani) 2 model checking
> mimofunkéni = vyhodnocovéni funkci
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Kontroly nahraditelnosti zalozené na

typovych informacich

> Prerekvizita:

typova reprezentace rozhrani komponenty
= C=(E,E%);E={e/|e=(nT,r,0 0)}

> Silna nahraditelnost vehicTe v':= (car) ford;
= A< AC <=> Vp<ips AV I >re WL .
= reprezentace rozdil(

> Aplikace
= automatické vytvareni semantickych cisel verzi
= Openmatics DevCon
> silna kompatibilita pro APl + 3rd party OSGi aplikace Europe
> simulacni ovérovani EFP
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Kontextova nahraditelnost

> Silna nahraditelnost omezujici

> Pristup: skutecné pouziti komponenty
= kontext nasazeni

CountingStats DeviceControl
= parametr = ¢as T T v5.0)
:>:: > D(Gate)
DeviceControIJ\ | | ArrivalsDepartures
DeviceControl ParkingStatus (V)
DeviceControl (v5.0) (v5.2)
T @— Gate
CountingStats GateStatistics l ArrwalsDepartures
Control |—(
ParkingStatus _
DeviceControl ArrivalsDepartures

VehicleSink (v3)

— TrafficLane

ParkingPlace
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Kontextova nahraditelnost

> Silna nahraditelnost omezuijici cercecans
' @— |Gate
> Pristup: skutecné pouziti komponenty e B
= kontext naszizenl o eCateSiate
" parametr = cas VehicleSink DeviceControl

T ? CountingStats T T DeviceControl

v5.0)
DeviceControl (v5.0) Gate v2 )
DeviceControlJ\ | | ArrivalsDepartures
T . A A V3)
CountingStats ParkingStatus
Control |—( ParkingStatus ArrivalsDepartures
ParkingStatus _
DeviceControl ArrivalsDepartures
VehicleSink (v3)

— TrafficLane

ParkingPlace
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Kompatibilita mimofunkénich charakteristik

> Vyzvy
= charakteristiky (hodnoty) kontextové zavislé
= nedostatek normalizace (zejm. pro CBSE)

GR

(throughput, int,
Y, {unit:‘‘mMB’’,
names: {low, avg,

Jednotna semantika

> Genericky meta-model

= primitivni, slozené a odvozené charakteristiky high}} )
= deklarace (typ) — centralni ulozisté (GR) L RoGPRS -
= definice (hodnota) — doménova ulozisté (LR) throughput: Tow =

10, high=5000,

o 7 V 4
> ———— NG
Zplj?Ob ,porovnan,l Detekce nekonzistenci e o [ g
= prirazeni komponentam (@R

= urceni hodnot — vazby na konkrétni LR
= postupné vyhodnocovani
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Sluzba komunitée
Vyhled do budoucna




> (GACR 1999-2001 , Developing software
components for distributed environment”)

> GACR 2008-2010 ,Methods and models for
consistency verification of advanced component-
based applications”

> GACR 2011-2013 ,Methods of development and
verification of component-based applications
using natural language specifications”

> Dal&i: FRVS 2004, IBM 2007, ZCU TALENT
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Vzdélavani

> Navazujici a bakalarsky stupen (2001+)

= Principy / Pokrocilé softwaroveé inzenyrstvi, Moderni trendy
v softwarovém inzenyrstvi (seminar)

= Java technologie pro enterprise aplikace, Programovani
internetovych aplikaci, Znalostni a informacni management

> Diplomové a bakalarské prace (> 100)

> Vedeni PhD studentu (2006+)

= Kamil Jezek , Extra-Functional Properties Support For a Variety of
Component Models” (podana disertace)

> Zapojeni v materské instituci

= vedouci oddéleni softwarového inzenyrstvi a IS (2011)
= akademicky senat
= interni projekty (Courseware)
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Odborna komunita

> Programové vybory

= Euromicro SEAA (2007+)
= SOFSEM (2011+)
= QUASOSS, CNSI, Objekty

> Vztahy s prumyslem
= zvani prednasejici, CZJUG
= Enterprise Software Engineering Competence Center (2011)
= odborné akce
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Vyhled do budoucna

> Nahraditelnost v prostredi s omezenymi zdroji

= optimalizace algoritmu
= pouziti meta-dat agregujicich vysledky kontrol

> Vizualizace slozitych sw architektur

= rozloZeni diagramu a interakce s nimi zalozené na datech
= aspekty pouzitelnosti

> Analyza a efektivita softwarovych procest
= zuroceni praktickych zkusenosti

> Transfer poznatku do vyuky
= navazujici a doktorsky stupen
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