Unifying Model-
and Screen Sharing

Yentl Van Tendeloo Hans Vangheluwe

Yentl.VanTendeloo@uantwerpen.be Hans.Vangheluwe@uantwerpen.be

Universiteit FLANDERS o 8w .
t , Antwerpen MAKE @ MCGlll




Collaborative Modelling

‘ <LCreate>>




Collaborative Modelling

<<move>>

<LCreate>>

@1 :Constant

D c:mszlk —>| :Multiply |—>| :Negate |
:Constant

— >| . : )
e /| Muitiply [—>[ :add ]
ﬁ?it?mrlt I :Invert |—>| :Multiply |
value = 1
:Constant I " —
Ve o1 ntegrate TR
Y
:Constant . .
nan?? i ayg :Integrate nzr:‘ibfy
value = 20
SCREENSHARE MODELSHARE



Context

l[ II Semantics

\‘//

Concrete | | < . Domain ‘ Mapping




Types of operations

-’l,l,),. c= use._uniqug o '
0, s |
el Syntax
‘e - val c %)
ibee) 4 g

@
55 3
| ! Abstract — — Concrete
Create Move
Delete Scale
Assign attribute Font size

Link Change colour



Screenshare

VS

Modelshare




COMBINE DOCUMENTATION

MULTI-
VIEW PORTABILITY
EXTERNAL
TOOLS SEMANTICS



MODEL

EVERYTHING!



Concrete Syntax
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Concrete Syntax: MMponder

Group [>{ GraphicalElement Figure
\ x : Natural < width : Natural
___—7|y : Natural height : Natural
contains A
Line LineElement SVG
1
targetX : Natural > lineWidth : Natural data : String
targetY : Natural lineColour : String
arrowhead : True A\
Rectangle D Shape Text
fillColour : String text : String

width : Natural
Ellipse > height : Natural
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Concrete Syntax (example

(1) perceptualize

Mas ,/f”'ﬁ;;;;T-\\5in

-
-

:Constant
value = 1
\
\
AN
AN
A
N

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

:Group

x = 30
i y=0
:Ellipse (Text
Xx=0 X =3
y=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"




Concrete Syntax (example

(1) perceptualize

Mas /—\ Meenoes |

(2) transfer

-
-

:Group

x = 30
y:

:Constant
value = 1
\
\
AN
AN
A
N

:Ellipse (Text
x=0 X =3
y=20 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

lineColour = "Black"
text = "1"

[ -

{"type": "Group",
"§"E 30, :Group
"__asid": "__100", x = 30
"_id": "_200", y =

}I

{..tY.F.)e Pt :Ellipse :Text

x": 3,

"y": 2, x=0 X =3
"lineWidth": 1, y=0 y=2
"lineColour": "Black", lineWidth = 1 lineWidth = 1
"text": "1", lineColour = "Black" lineColour = "Black"
"__asid":"__101", fillColour = "LightYellow" text = "1"
" id":"__201", width = 10

¥ height = 10
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Concrete Syntax (example

(1) perceptualize

Mas /—\ Meenoes |

(2) transfer

-
-

:Group

x = 30
y:

:Constant
value = 1
\
\
AN
AN
A
N

:Ellipse (Text
x=0 X =3
y=20 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

lineColour = "Black"
text = "1"

(3) render

/\

6 th

= | B ||

®

[ -

{"type": "Group",
.;"E 30, :Group
"__asid": "__100", x = 30
"_id": "_200", y =

}I

{..tY.F.)e Pt :Ellipse :Text

x": 3,

"y': 2, x=0 X =3
"lineWidth": 1, y=0 y=2
"lineColour": "Black", lineWidth = 1 lineWidth = 1
"text": "1", lineColour = "Black" lineColour = "Black"
"__asid":"__101", fillColour = "LightYellow" text = "1"
" id":"__201", width = 10

¥ height = 10

1




Concrete Syntax (example

(1) perceptualize

Mas /—\ Meenoes |

(2) transfer

-
-

:Group

x = 30
y:

:Constant
value = 1
\
\
AN
AN
A
N

:Ellipse ‘Text
x=0 X =3
y=20 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

lineColour = "Black"
text = "1"

(3) render

[ -

{"type": "Group",
.;"E 30, :Group
"__asid": "__100", x = 30
"_id": "_200", y =

}I

{..t’f.?e Pt :Ellipse :Text

x": 3,

"y': 2, x=0 X =3
"lineWidth": 1, y=0 y=2
"lineColour": "Black", lineWidth = 1 lineWidth = 1
"text": "1", lineColour = "Black" lineColour = "Black"
"__asid":"__101", fillColour = "LightYellow" text = "1"
" id":"__201", width = 10

¥ height = 10
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Concrete Syntax (example

(1) perceptualize

Mas /—\ Meenoes |

(2) transfer

-
-

:Group

x = 30
y:

:Constant

value = 1

:Ellipse ‘Text
x=0 X =3
y=20 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

lineColour = "Black"
text = "1"

(3) render

[ -
{"type": "Group", .
nyn, n
2o : “Group
"_asid": "_100", : X = 30
"_id": "_200", : y =
}I -
{"ty{‘?e P Text?, . :Ellipse :Text
X 3, ]
w2, . Xx=0 X =3
"lineWidth": 1, . y=0 y=2
"lineColour": "Black", . lineWidth = 1 lineWidth = 1
"text": "1", " lineColour = "Black" lineColour = "Black"
"__asid":"__101", - fillColour = "LightYellow" text = "1"
" id":"__201", . width = 10
¥ - height = 10
e -
] .
-
n
. :Group
- x =30
: y =
n
n
. :Ellipse ‘Text
. x=0 X =3
: y=0 y=2
. lineWidth = 1 linewWidth = 1
. lineColour = "Black" lineColour = "Black"
. fillColour = "LightYellow" text = "2"
. width = 10
" height = 10
.
n
n
-
n

/\

6 th

= | B ||

®

(4) alter

6 th

o 50 S

@

(5) recogniz

\\_/

€




Concrete Syntax (example

(1) perceptualize

Mas ,//”—:;;:Ti\\ﬁin

(2) transfer

-
-

:Constant

value = 1

:Group
x = 30
-~ y =
:Ellipse ‘Text
x=0 X =3
qy=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"

width = 10
height = 10

fillColour = "LightYellow"

lineColour = "Black"
text = "1"

MRENDER |

:Group

x = 30

y =
:Ellipse ‘Text
x=0 x=3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "2"
width = 10
height = 10

—

[
{"type": "Group",
": 30,

nn.

n

n

n

n

y": 0, .
"__asid": "__100", -
" id": " 200", .
}I -
{"type": "Text", .
"X": 3’ :
||yl|: 2’ :
"linewidth": 1, .
"lineColour": "Black", .
"text": "1", .
"__asid": "__101", .
"_id": "_201", :
+ .
e -
] .
[ :

{"type": "Group", .

"x": 30, -

|lyll: , :

"__asid": "__100", =

" id": " 200", :

3 =

{"type": "Text", .

qul: 3, :

2, .

"lineWidth": 1, .

"lineColour": "Black",:

"text": "2 .
"__asid":"__101",

"_id": l|_201|l, :

¥ .

n

/

(3) render

:Group

x =30

y =
:Ellipse :Text
x=0 x =3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1"
width = 10
height = 10

:Group

x = 30

y =
:Ellipse ‘Text
x=0 X =3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "2"
width = 10
height = 10

|

(2) transfer
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(4) alter
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Concrete Syntax (example

(1) perceptualize

Mas ,//”—:;;:Ti\\ﬁin

(2) transfer

-
-

:Constant

value = 1

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

:Group
x = 30
i y =
:Ellipse ‘Text
x=0 X =3
y=20 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

MAS MRENDER |
:Group
x =30
1-- ST y =
:Constant :Ellipse :Text
value=2 |§_ | |x=0 x=3
- y=0 y=2
\ lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "2"

(6) comprehend

[
{"type": "Group",
": 30,

nn.

y . I
"__asid": "__100",
"__id":"__200",
}I
{"type": "Text",
"x": 3,
"y 2,
"lineWidth": 1,
"lineColour": "Black",
"text": "1",
"__asid":"__101",
" id":"__201",
}I

[

/

(3) render

{"type": "Group",
"x": 30,
",
"__asid": "__100",
" id"™ " 200",
3
{"type": "Text",
s 3,

2,
"lineWidth": 1,
"lineColour": "Black",
"text": "2
"__asid":"__101",

" id": v 201",

+

(2) transfer

:Group

x =30

y =
:Ellipse :Text
x=0 x =3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1"
width = 10
height = 10

:Group

x = 30

y =
:Ellipse ‘Text
x=0 X =3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "2"
width = 10
height = 10

|

/\

6 th

o[

®

(4) alter

6 th

o 50 S

@

(5) recogniz
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Screenshare

BACK-END FRONT-END

MMCL
" S N
""" implements
MMAS MMRender MMRender D GO I
A ! A
' transfer
MAS< Ileender‘_’ IVIRender -

~__ recognize
comprehend / platform;
<<AS operations>>

\ <<AS operations>>

Add Add
Block Connection

I

|%|—>

\ \
transfer ements

Ileender<

=

I

|%|—>

recognize

platform,



Screenshare (example)

BACK-END FRONT-END

\“ ‘v
MMCL
A N
~~~~~~~ implements
MMAS MMRender MMRender D GO I
A A
perceptualize : '
MI C\’M ' transfer,, render _
AS—== Render Render =€ .
recognize

conmmeaiRand

operations>>

render .

Ileender<

Add Add
Block Connection

II

platform,
‘ <<AS operations>>

II

recognize

platform,

<<Create>>

<move>>
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Modelshare

T BACK-END
MMCL
TN T
""" ~\Graph
MMAS MMRender
A A
MAS Render < >

comprehend

FRONT-END

Graph
MMRender

A

Graph transfer Graph
M Ileender -

v <<AS operations»/

PIot Plot implements
MMRender MMRender < p ......... A
A A
MPIot' transferMmot
Render <> I"lRender = : o
recognize >
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Modelshare (example)

V BACK-END FRONT-END
MMCL
TN
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MMA MMR d MMR d ............
S ender ender <

* S =

perceptualize : . | i

M = M Graph transfer \, Grapn SLuieiS —— " n
% Render ™ HENEEE “recognize | <<move>>

. platform;
‘\ JopiEinEel S, <<AS operations»/
s,
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% s, A
PN - oAy @
2 ! ! —~
4 MPlot _ transfer . piot render
recognize >

platform,
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Combination

BACK-END FRONT-END

render
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recognize
comprehend

\ <<AS operations>>

<<AS operationM
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i
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platform,
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im
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render
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V BACK-END FRONT-END
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Render <> IMlRender = -
recognize
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Combination
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render _
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recognize
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% ® recognize
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Conclusion

Screenshare VS

Screenshare
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e A N
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A
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Concrete Syntax
:_"“’ BACK-END FRONT-END

MMCL
£ 4 .,
- implemen
MM, MMionger ~ MMgender 2P eMeNts
A A A
perceptualize :
H T~ ] ]
M. . M ' transferM ' __render _
-
AS Render ™ "iRender Tecognize
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Modelshare
' BACK-END FRONT-END
MMCL
""" v ".‘ oo NG
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S render
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.AS\' j e recognize
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