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SAN ~+ SCADA

Glossary

Model-Driven Engineering

Sensor and Actuator Network

Supervisory Control And Data Acquisition
Web Service

Electeric Engineering
Information Technology
Photo-Voltaic
Light-Emitting Diode
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“lcam Story

FUSE-IT (ITEA2 Project)

build a smart lighting demonstrator
PV panels, batteries, LED
luminosity and motion sensors
manually controlled switches
automatically controlled dimmers

provide SCADA functionality to partners

Issue: SAN and SCADA design at the same time
EE team on SAN, IT team on SCADA

SAN design continuously evolving

MDE approach: orthogonal! relevant?
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;cam Challenge

Publication at MODELSWARD'17
1-step MDE: SAN design ~~» SCADA implementation

Benefits
SAN models — WS for collecting/providing time-series
SAN structure (places, instruments & devices)
Drawbacks
dependency of WS model elements in SAN models
SAN behaviour (processes)

... Refinement-Based & Model-Driven SAN Engineering
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;Cam OVG rview

[ RerFier Core Library B Rewier Library

D REIFIER Modules l:‘ REIFIER xText/xTend Plugin

xText SAN Editor SAN

JEE Application Generator

f_/

xText WS Editor

JEE SCADA Application
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;ca m Overview

SAN MetaModel
WS MetaModel

SAN to WS Model Mapping
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‘t.Jcam SAN MetaModel
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icam SAN MetaModel

Requirements

Nested zones
Instances of sensors and actuators located into a zone
Types or models of instruments (sensors, actuators)

Control command units
units of communication
retrieve/receive measurements from sensors
send commands to actuators
receive commands from users

units of computation

trigger computation on event
trigger computation at fixed rate
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icam SAN MetaModel
() Network (©)Argument
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icam WS MetaModel

@Model

String name

aspects . entities |components ™ resources services
0.* 0.* 0.* 0 0.

©Aspect @Entity ©Component @Resource ©Service
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©Property

properties

request

© Message

SAN ~+ SCADA

String content-type
String encoding
String[] headers

WS MetaModel

©Service

String name
String path

response \component

©C0mp0nent

AELOS | 2017-03-02

method

QMethod

Get
Post

Put
Delete
Head
Options
Trace
Connect
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‘tham WS MetaModel

@Ccmpcsitecamponent

@Resnurcs @Ccmpunent
String name

String name 1

String name

mpone|

component
0.*

ParametrizedComponent . .
arguments @ P parameters inputs outputs processing
arguments
0.; 0.*
0.%* 0.*
Variable Processin
@Term term @Argument parameter ©Farameter @ . ¢
= 7 > String name Sequence
oolean requirs Type type Failover
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SAN ~+ SCADA

©Aspect

aspect

features
0.

@ Type

type

©Feature

String name

WS MetaModel

© Entity

Boolean persisted

properties
Q,*

© Froperty

Boolean required

AELOS | 2017-03-02

entity

13/ 23



;cam SAN to WS Model Mapping

Fixed Mapping

«Entity»| 0 ® Type «Entitys

® Place | type | Device
place Sensor ht

String name Actuator String name

Services

/places (cem) : @ — list(Place)
/places (pos) : Place — list(Place)

/devices (ros) : Place — list(Device)
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;cam SAN to WS Model Mapping

Mapping of SAN Instruments Mylnstrument

«Aspects Q Q

Mylnstrument parameter_1 parameter_n

Timestamp issued
Type_1 attribute 1

;Iig..fpe_n attribute_n O Mylnstrument F—
type result
Conditions
type € Type

result € type
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’;Cam SAN to WS Model Mapping

Mapping of SAN Devices MyDevice of Mylnstrument

«Aspects «Entity»

Mylnstrument MyDevice
Timestamp issued <| Timestamp issued
Type_1 attribute_1 Type_ 1 attribute 1
;I;g,rpe_n attribute_n ;I;g,rpe_n attribute_n

SAN ~~ SCADA AELOS | 2017-03-02 16 / 23



‘;cam SAN to WS Model Mapping

Mapping of SAN Devices MyDevice of Mylnstrument

MyDeviceCreate\

parameter_n parameter_1 name table

O T TimeStamp O J DBCreate O
result =) result 0 result

T Mylnstrument

type database

Settings

name = issued

table = MyDevice
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‘;cam SAN to WS Model Mapping

Mapping of SAN Devices MyDevice of Mylnstrument

MyDeviceRetrieve \

table

stopped started EESses result

database

Settings

table = MyDevice
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SAN to WS Model Mapping

Mapping of SAN Devices MyDevice of Mylnstrument

/mydevice/list (post) : Timestamp? — list(Mylnstrument)

A Home
Network Luminosity a
- @ Luninosiy
c15 55000
= Cli5a 50000
Motion a 45000
- 40000
Luminosity a
35000
= cusb o 16
530000 W Luminosity 500.00
Motion b £
Ss000]
Luminosity b 20000
Dimmer 1 15000
Dimmer 2 10000
5000
Dimmer 3
0.00
o 5 10 15 20 23
Dimmer 4
Date
Dimmer 5
Ko< 2016-12-06 >
Dimmer 6

SAN ~+ SCADA
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;cam SAN to WS Model Mapping

Mapping of SAN Devices MyDevice of Mylnstrument
Services or Activities based on MyDevice.mode

/mydevice/push post) : Mylnstrument — &
/mydevice/pull (ong) : @ — (Mylnstrument) — &

/mydevice/pool (oop) :
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\-;{:am SAN to WS Model Mapping

Mapping of SAN Process MyProcess on event MyDevice

MyDeviceCreate \

parameter_n

ta(%e

Q DEBCreate Q I MyProcess Q
result result =) result

parameter_1

type dat%se
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’;Cam SAN to WS Model Mapping

Mapping of SAN Process MyProcess at fixed rate delay

MyProcessResource w

.—) MyProcess
. d9|ay
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;cam This is the end!

Thank you!
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