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Uvod

A Industrija 4.0
I Napredak u tehnologiji i fundamentalnim procesima u

iIndustriji
A automatizacija, kompjuterizacija, robotizacija
A 10T, cloud computing, sajberi f i zi | ki si st emi ,

I Podrazumeva visok stepen digitalizacije procesa
proizvodnje

I Pametna fabrika
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Uvod

A Pametna fabrika i izazovi
I Potpuna automatizacija proizvodnih procesa

I Koordinacija magina, robota I r
i Adaptacija magina na promene u

I Vreme potrebno za planiranje i projektovanje proizvodnih
procesa

I Optimizacija celokupnog proizvodnog procesa kako bi se
smanj il i trogkovi |  Vvr eme

| zI| as

I Oluvanje ekonomski h karakteri st

obzira na prelazak sa masovne proizvodnje na proizvodnju
personalizovanih proizvoda

I Automatska i fleksibilna proizvodnja bez potrebe za
zaustavljanjem zbog rekonfiguracije
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Hipoteza i cilj

Hipitpza
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Model Driven Engineering 1T MDE

A MD paradigma
I Ukl juluje modele na vige n
I Osnovna pretpostavka J e po

automatske transformacije modela u druge modele i
programski kod

A Model-Driven Architecture i MDA
I Najpoznatija MDE inicijativa
I Defi nige okvir zasaovanmaz v 0] S
modelima (

)
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Model Driven Engineering T MDE

>

Model-driven software engineering i M

Wirth

== == == ==
P,S details P,S details P.S details PLS details

INFORMATIKA 2021 7/30



Regenj e

APredl agemo

I Formalan metod za specifikaciju proizvodnih procesa
| kreiranje modela procesa koji su pogodni za
automatsko generisanje instrukcija koje sei z vr g a\
na pametnim resursima.

APametan resurs predstavlja maf¢
da pri mi generi sane i1 nstrukci |
proizvodima

I Softverski alat za modelovanje proizvodnih procesa
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Sadrgaj prezent ac.]

A Uvod
A Namenski jezik MultiProLan

A Arhitektura sistema za modelovanje i
|l zvrgavanje procesa pr ol

A Primer
AZakljul ak
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MultiProLan

A MultiProLan

I DSML namenjen za:
A modelovanje proizvodnih procesa
Aspecifikaciju gregaka koje se
i zvrgavanja procesa
A specifikaciju upravljanja gregkama kao i koraka korekcije

T Na osnovu model a aut omat sk
programski kod

I Generisani programski kod koristi se za automatsko
l zvrgavanje pr oawomnaskuni h pr
rekonfiguraciju opreme
A u okviru simulatora ili
A u realnom pogonu
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MultiProLan

A MultiProLan

I ObezbelLuje vige nivoa abst

A Master-Level (PIM ili TIM) model i MasL

I Model proizvodnog procesa nezayv
proizvodnog sistema

A Detail-Level (PSM ili TSM) model i DetL
i Moge imati vige nivoa detaljnos
i Na osnovu jednog MasL moge
DetL

ASvaki DetlL I e predstavljati | ¢
|l zvrgavanje MasL model a proce:
sisteme
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MultiProLan T abstraktna sintaksa jezika

2 EProcessStepNotation £ EProcessStepType rﬁ IDNamedElement 2 EGateType £ ERelationshipType 2 EProcessParameterType
= NONE = REGULAR 7 id : EString = DECISION = FLOW = INPUT_PRODUCT
= OPERATION = START = name : EString = PARALLELISM = COLLABORATION = OUTPUT_PRODUCT
= INSPECTION = END = COLLABORATION
= VARIATION

T

[0..1] equivalent [1..*]| relationships
[0.1] capability | [ capability | | E Product | | E Relationship B Process
7 isStored : EBoolean = false T type : ERelationshipType = FLOW 7' version : Eint =
= quantity : EInt = |ogicalCondition : EString = proposedProcess : EBoolean = true
4 = isFinal : EBoolean = false = message : EString = company : EString <
[)
[0..*] outHroducts
[0..*] jparameters I [0.#] inPfoducts  [0.] ifjRelationships [1..1] process

[0..*] outRelationships; ®E ProcessElement

H Parameter

T key : EString [1..1] source

[1..*] elements
T value : EString [1.1] target

e

[0.] constfraints [ [ I ]

[0.*]|constraints | H ProcessStep [ H Gate |§ Unorderedstepsl | H SubProcess
£l Constraint | -, type : EProcessStepType = 7 type : EGateType = DECISION | J |
' REGULAR

physicalDimension : EString _, notation : EProcessStepNotation
relationalOperator : EString * = OPERATION

7 value : EString
= metricUnit : EString

[=]
1

[=]
Ey

H ProcessParameter

= description : EString

4

S

[1..*] steps -, type : EProcessParameterType |[0.*] paramefe

) * = INPUT_PRODUCT
[1..1] startStep

[0..1] parameter [0..*] parameters
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MultiProLan T abstraktna sintaksa jezika

T isStored : EBoolean = false

= quantity : EInt
= isFinal : EBoolean = false

[0..*] outProducts

’L

£ EProcessStepNotation ®5 IDNamedElement £ EResourceType
= NONE T id : EString = NONE
= OPERATION = name : EString = HUMAN
= INSPECTION = MACHINE
= TRANSPORTATION
= CONFIGURATION o
= DELAY
El Resource
[0.1] storage T isActuator : EBoolean = true [B=1] TeRGinES l
T isStorage : EBoolean = false :
T type : EResourceType = NONE H ProcessStep
T type : EProcessStepType = REGULAR

El Product T notation : EProcessStepNotation = OPERATION

= description : EString

ox (nRelationships : Relationship
6% outRelationships : Relationship
=+ capability : Capability

| &5 constraints : Constraint

[0..1] equivalent

“ [0..*] inProducts

INFORMATIKA 2021
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MultiProLan T abstraktna sintaksa jezika

[1.%]

2 EErrorOccurrence| | £ EErrorDetection £ EErrorSeverity |Eﬁ IDNamedE[emen* € EErrorDomain 2 EErrorType 2 EErrorStatus ¥ ERelationshipType
= REMOTE = VERY_HIGH = MINOR T id : EString = LOCAL = DEFAULT = INACTIVE = FLOW

= VERY_LOW = HIGH = Low = name : EString = GLOBAL = NAMED_ERROR = ACTIVE = COLLABORATION
= Low = MODERATE = MODERATE = ERROR

= MODERATE - Low = HIGH

= HIGH — VERY_LOW — VERY_HIGH

= VERY_HIGH = NON_DETECTION

ﬁﬁ ProcessElement

=

T isErrorGroup : EBoolean = false
T status : EProcessElementStatus = INACTIVE
&% inRelationships : Relationship

s.= outRelationships : Relationship

H Process

[0..1] localErrorHandler

H Error

T domain : EErrorDomain = LOCAL

= version : Eint

= proposedProcess : EBoolean = true

= company : EString
= author : EString
= date : EString

£ relationships : Relationship
5 parameters : ProcessParameter

[0..1] unidentifiedErrorHandler

T type: EErrorType = NAMED_ERROR
T status : EErrorStatus = INACTIVE

= message : EString

= description : EString

mode : EString

B ProcessStep

effect : EString

[0..1] globalErrorHandler

cause : EString

9

T type : EProcessStepType = REGULAR
T notation : EProcessStepNotation = OPERATION
= description : EString

= acceptanceCriterion : EString
= completionCriterion : EString

capability : Capability
&% inProducts : Product
&# outProducts : Product
= resource : Resource

prevention : EString
severity : EInt
occurrence : Eint

= detection : EInt

goooodo

[0..*] errors

[1..1] startStep
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MultiProLan T konkretna sintaksa
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