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What is Domain-Specific Modeling?
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Case 1: IoT device applications
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"pId": "1v,

"apiVersion"

"initPuld":
"purposes":
{
"puld":
"name" :

: "00.18",
1,

[

1,
"Sauna",

"initStId": 0,

"states"

{

H

"stId": 0,
"name": "EIRME",
"events": [

{

"evId": 0,
"name™: "

"actions": {
"engine": {
"gotoStId": 1

"cloud": {
"sendEvent": false,
"sendPush": false

}

b
"causes": [

{

"sId": "0x00060100",

"threshold": {
"count": 1

by

"measurement": {
"log": false,
"interval": 1000

by

"thresholds": {



Why Domain-Specific Modeling?
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Why Domain-Specific Modeling?
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Case 2: Fishfarm automation
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Case 3: Voice Command in MicroController

" VoiceMenu: Sample VoiceMenu, 28. August 2015, 15:49
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SayMode
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_.mode_
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Case 4: Railway interlocking

TCLogic: Sot, 29. September 2011, 12:20 = B
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FirstRoute
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Rail testing and verification
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Case 5: Blood separator machines
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Case 6: Heating systems & PLC code
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MDL_HeatController_SM_INITIALIZING:

IF MDL_HeatController_SM_bisEntry THEN
MDL_HU1_B1.0n(); MDL_HU1_CV2 Open()
END_IF

IF NOT MDL_HeatController_SM_bATransitionWasPerformed THEN
IF NOT (MDL_B1.bWarmUp OR MDL_R1.bWarmUp) THEN
MDL_HeatController_SM_eCurrentState -= MDL_HeatController_SM_WAIT_FOR_HI
MDL_HeatController_SM_bATransitionWasPerformed := TRUE
END_IF
END_IF

m

IF MDL_HeatController_SM_bATransitionWasPerformed THEN
MDL_HU1_B1.0ff{); MDL_HU1_CV2 Close();
END_IF

IF MDL_HeatController_SM_bisEntry THEN
MOL_HU1_B1.Off(); MDL_HU1_CV2 Close()
END_IF

0 »
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Heating system remote control
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Case 7: Dependability and IS026262

5 Dependability: PWC_Dependability, 5. tammikuuta 2015, 4:46
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Case 8: Warehouse automation systems
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Case 9:Hardware (for System C)
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HW platform for virtual simulation
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Productivity increase from DSM
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Benefits
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"name": "Below limit",

"events": [

{

"evid": 0,
"name":
"actions”; {
"engina": 4
"gotosStld™: 1
i
"cloud": {
"sendEvent”: true,
"sendLog": false,
"sendPush": false
g
sms"s {
"phoneNumber”: [
g

1

"text": "The kid speeding!”

¥
T
"causes”: [
{
"sld": "0x00020100",

"threshald": {

"count": 1
T
"measurement”; {
"log": false,
"interval: 15000
T

"thresholds": {
"isGt": 33.3333
}
b
1
¥
]

1

"Speed checkl",

m




Defect distribution and costs*
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Measuring productivity

Model: 7 elements, 3 relations
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Generated code:

"pId": "1v,

"apiVersion":

"initPuId":
"purposes":

{

"puld":
"name" :

"00.18",
1
[

1
"Sauna",

"initsStId": 0,
"states": [

{

"stId": 0,
"name": "ERME",
"events": [

{

"evId": 0,
"name": "",
"actions": {
"engine": {
"gotoStId": 1
by
"cloud": {
"sendEvent": false,
"sendPush": false
}
b
"causes": [
{

"sId": "0x00060100",
"threshold": ({
"count": 1

I

"measurement": {
"log": false,
"interval": 1000

by

"thresholds": {

116 lines



Measuring quality
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Case 10: Industrial Process Plant Design

T-VEC 1 TTM

—

ETILR—XKTFX bk

ERRICFENEN EFE
EMEFER(T7+—<ILAY Y F)

“ETL(EHEFR)NLTRA ERY A
(A - HitFE) Z BEIERK.

—HHD®REE. FL—YEU T4
D TEZ AR

=> DSMEADEFAA— 3 V[

Virtual Design and Verification of Cyber Physical Systems
Stevens Institute of Technology,
National Institute of Standards and Technology,
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DSM Transformation to Formal Analysis
and Test Tools Maps to ITC Capability

Test beds,
Resources, &
Environments

DSM
Independent Test Capability (ITC)

|‘ Communication

GNC i ITC Capability
(Simulink) ™ e ()
BN
Redundancy | P o
Management |Techn'ology Evgme
| & Methods Needs
Fault
Management
Command = E C =
Processing - .Model




Steps for defining a DSM solution
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[ Object Tool: State [Watch]
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Resulting solution for IoT app dev
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Characteristics of successful DSMLs
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B We investigate the following aspects:
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Quality of language, rules, generators
Incremental language development
Evolution and maintenance of languages
Generator development
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Quality of resulting language (& tool)
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Incremental language development
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Evolution (of language & models)
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Generator development process
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Generator speed
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Domain-Specific Generator

DSM environment
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Domain-Specific Generator

Generator Editor for Thingsee purpose

r M — El
==, [ r Generator ... g

Generator Edit View Breakpoint Format Help

D B# 4Rh/Dc &8 R FHxX BB U

Eile Edit View Help

HE &P

Hierarchical ~ ||Graph
_check + ||Object
_statelds Port
’ Jen | Er—
<40 %rh _app Relati-l.‘mtsh\p
s (= ™ 4 _states = || Templates
'f' | _‘ _state General
1 sec | I _events || Control
Q?ZE(MEEM A 4 _causes External /O
4 _AnylLocationValue Strings & Num
3 Representatior
& _rAauseFvent i

f ¥ PollTrigger: Role
mamE O
i

' =1 Log values to device:

|12
1 sec Poll values after every: 1

]

]

Poll unit: seconds -
[ OK ] l Cancel l

> 60C 7

From
To
Action
4 PollTrigger
Poll values after every: String
Poll unit: String
I Trigger

rement [
measurement”: |
“log": *

i ERSLY . T W L)

!I) N
" newline
.

_ralculatelnterval ()

else
*1nonn®

“interwval”:
if :Poll walues after every;l then

"count”: 1
L
"measurement”; {
"log": trus,
interval™: 1000
h
"thresholds": {
"isGt": 60
¥
¥
1
ks
1
T
{
"stId": 1,
"name": "ZEIE",
"events": [
{
"evId": O,

"name":

m

MetaEdit+ DSMD Y = R L —X EHRIZHOUWT

https://www.fuji-setsu.co.jp/files/DefiningGeneratorswithMetakEditPlus.pdf




Scalability, Collaboration
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Why collaboration on language
engineering?
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Collaborative modeling
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Benefits of collaborative modeling
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Case 11: Automotive architecture design
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enerates Simulink from architecture
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Benefits of architecture design
with MetaEdit+
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SysML with MetaEdit+
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The business cases for
modeling and generators
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Juha-Pekka Tolvanen
Summary

Juha-Pekka Tolvanen keynotes on what modeling
languages and generators are more helpful and cost
effective.

The Business Cases for Modeling and Generators
https://www.infog.com/presentations/modeling-language-generator/
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