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Concrete Syntax

BACK-END FRONT-END

MMCL
MM MM Implements Qggk Conﬁ:ccjtion
MMas Render Render =<
| | | [ ]
transfer LI
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<<AS operations>>




Concrete Syntax:

Group

-

contains

Line

targetX : Natural
targetY : Natural
arrowhead : True

>

GraphicalElement

Figure

Rectangle

>

Ellipse

x : Natural width : Natural
y : Natural height : Natural
JaN
LineElement SVG
lineWidth : Natural data : String
lineColour : String
JaN
Shape Text
fillColour : String text : String

width : Natural
height : Natural




Concrete Syntax (example)

value = 1




Concrete Syntax (example

(1) perceptualize

Mas ml
:Group

BTN

:Constant :Ellipse :Text

value = 1 | ] |x=0 x=3
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1"
width = 10
height = 10




Concrete Syntax (example

(1) perceptualize

Mas ml

(2) transfer

lineColour = "Black"
fillColour = "LightYellow"
width = 10

height = 10

:Group
x = 30
y =
:Constant :Ellipse :Text
value = 1 x=0 x=3
y=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

[

{"type": "Group",
"x": 30,
"y": 0,
"__asid": "__100",
"__id":"__200",

}I

{"type": "Text",
"x": 3,
"y" 2,
"lineWidth": 1,
"lineColour": "Black",
"text": "1",
"__asid":"__101",
"__id":"__201",

}I

—

\

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

lineColour = "Black"
fillColour = "LightYellow"
width = 10

height = 10

lineColour = "Black"
text = "1"




Concrete Syntax (example

(1) perceptualize

Mas ml

(2) transfer

lineColour = "Black"
fillColour = "LightYellow"
width = 10

height = 10

:Group
x = 30
y =
:Constant :Ellipse :Text
value = 1 x=0 x=3
y=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

[

{"type": "Group",
"x": 30,
"y": 0,
"__asid": "__100",
"__id":"__200",

}I

{"type": "Text",
"x": 3,
"y" 2,
"lineWidth": 1,
"lineColour": "Black",
"text": "1",
"__asid":"__101",
"__id":"__201",

}I

—

(3) render

—

T4 t

[EE—

lineColour = "Black"
fillColour = "LightYellow"
width = 10

height = 10

\ =
x =30
y =
:Ellipse 1Text
x=0 X =3
y=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

®




Concrete Syntax (example

(1) perceptualize

Mas ml

(2) transfer

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

:Group
x = 30
y=0
:Constant :Ellipse :Text
value = 1 x=0 x=3
y = 0 y = 2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

[ o
{"type": "Group",
"x": 30,
"y": 0,
"__asid": "__100",
"__id":"__200",
}I
{"type": "Text",
"x": 3,
"y" 2,
"lineWidth": 1,
"lineColour": "Black",
"text": "1",
"__asid":"__101",
"__id":"__201",
}I

(3) render
\ o /—\

x = 30 % t = [ B [ |

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

(4) alter
7% t =l E |

@




Concrete Syntax (example

(1) perceptualize

Mas ml

(2) transfer

lineColour = "Black"

fillColour = "LightYellow"

width = 10
height = 10

:Group
x = 30
y =
:Constant :Ellipse :Text
value = 1 x=0 x=3
y=0 y=2
lineWidth = 1 lineWidth = 1

lineColour = "Black"
text = "1"

[

{"type": "Group",
"x": 30,
"y": 0,
"__asid": "__100",
"__id":"__200",

}I

{"type": "Text",
"x": 3,
"y" 2,
"lineWidth": 1,
"lineColour": "Black",
"text": "1",
"__asid":"__101",
"__id":"__201",

}I

1

—

(3) render
\ o /—\
x = 30 % t = [ B [ |
y =
:Ellipse 1Text
x=0 x=3 @
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1" | )
width = 10
height = 10
(4) alter
:Group
X = 30 =% th = [ B [ |
y =
:Ellipse 1Text
Xx=0 X =3 @
y=0 y=2
lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "2" )
width = 10 )
height = 10

.

(5) recognize



Concrete Syntax (example

(1) perceptualize (2) transfer
- m /— [ —
AS RENDER I {"type": "GrOUp", \
:Group :X: 30, :Group
y"': 0,
X = 30 "_asid": "_100", x = 30
y = "_id": "_200", y =
}I
- "type": "Text", -
:Constant :Ellipse :Text {"XYE 3, :Ellipse :Text
value = 1 | |x=0 x=3 "y 2, x=0 x =3
y=0 y=2 "lineWidth": 1, y=0 y=2
lineWidth = 1 lineWidth = 1 "lineColour": "Black", lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black" "text": "1", lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1" "__asid":"__101", fillColour = "LightYellow" text = "1"
width = 10 "_id":"__201", width = 10
height = 10 + height = 10
1
v [
RENDER I {"type": "Group”,
"x": 30,
:Group U Q, :Group
X = 30 "__asid": "__100", X = 30
y = "_id":"__200", y =
}l
{"type": "Text",
:Ellipse :Text "x": 3, :Ellipse Text
x=0 x=3 e x =0 x=3
y=0 y=2 "I!ne llt : "’I » y=0 y=2
lineWidth = 1 lineWidth = 1 JlineColour™: "Black", lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black" "text ; ".2 J . lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" | |text = "2" ,—asid": "__1017, fillColour = "LightYellow" | | text = "2"
width = 10 —id": "__201", width = 10
height = 10 3 height = 10
(2) transfer

(3) render

—

74 th = [ B [ |

®

(4) alter

=% th = [ B [ |

@

L 4

.

(5) recognize



oncrete Syntax (example

(1) perceptualize (2) transfer
/\ —_— (3) render
M M I / [
AS RENDER {"type": "Group", \
:Group "x": 30, :Group
y:u
X =30 "_asid": "_100", X = 30 e )
|| y = "_id": "_200", y =
}I
: "type": "Text", :
:Constant :Ellipse Text {"XY‘?e3I X :Ellipse “Text
value = 1 x=0 x=3 "y 2, x=0 x=3 @
[ 1ly=0 y=2 "linewidth": 1, y=0 y =2
lineWidth = 1 lineWidth = 1 "lineColour": "Black", lineWidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black" "text": "1", lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" text = "1" "__asid":"__101", fillColour = "LightYellow" text = "1"
width = 10 "_id":"__201", width = 10 ; B
height = 10 + height = 10
: : (4) alter
Mas Mgenper I {"type": "Group",
"x": 30,
:Group U Q, :Group
x = 30 "__asid": "__100", x = 30 s e |
y = "_id":"__200", y =
| ¥
{type™: "Text”,
:Constant :Ellipse iText "x": 3, :Ellipse iText
- x =0 =3 2, x =0 x=3 @
vave =2 |-+ 1070 . "lineWidth": 1, =0 Y3
linewidth = 1 linewidth = 1 JlineColour™: "Black”, linewidth = 1 lineWidth = 1
lineColour = "Black" lineColour = "Black" "text ; ".2 J . lineColour = "Black" lineColour = "Black"
fillColour = "LightYellow" | |text = "2" ,—asid": "__1017, fillColour = "LightYellow" | | text = "2"
width = 10 —id": "_201", width = 10 ) ’
height = 10 3 height = 10 \_/
NS— (5) recognize
(6) comprehend (2) transfer




Screenshare

BACK-END FRONT-END

MMCL

T T

MMAS IVIMRender

|

MAS< Ileender = > IVIRender -

wd

|

implements
M IVIRender <

|

transfer

Add Add
Block Connection

recognize

I

|%|—>

platform,
<<AS operations>>

\ <<AS operations>>

\
transfer

implements
MM Render =<

IVIRender<

recognize

=

platform,



Screenshare (example)

ﬂ BACK-END FRONT-END
MMCL
/ \ |m |ementS ' B:T(()jgk |lConﬁggtion| < < Create > >
MMAS IVIMRender MMRender = P R ‘
T C\) transfer render _ Q_’ n
MAS< Ileender‘_> IVIRender -

recognize

operations>>

\
transfer

impl
IleRender ‘p

render
>

Ileender‘

I <<move>>

—

platform,
<<AS operations>>

]
Q—)

recognize

platform,
21



Modelshare

BACK-END FRONT-END

MMCL
/ _ _
Graph Graph Imp|ementS l rok llConnection'
IVIMAS IVIMRender IleRender <
M MGraph transferMGraph
AS <« Render <> I"lRender = -
recognize
platform;

Wnd\ <<AS operations»/

Plot
M IVIRender

Mp|ot transfer
Render < >

Plot implements
MMRender < P A

h/\

P

recognize >
platform,

Plot
Ileender -




Modelshare (example)

BACK-END FRONT-END
MMCL

/\

Graph Graph implements
MMAS IVIMRender IleRender =

|

Graph transfer, ,Graph
IVIRender = > M

Gellet..) K<create>>

MAS -

Render

MPlot transfer, ,plot

\
MMPlot MMPlot  implements[

Render =

recognize

§<move>>

\CC)Dmrehend\ platform:
P <<AS operations»/

Render € > IVIRender -

recognize

platform,



Combination

BACK-END FRONT-END

MMCL

T T

M MRender

implements
M IVIRender <

T render

IVIRender

MMas

tramsfer
MRender

recognize

Add Add
Block J (_Connection

L

comprehend platform,
<<AS operations>>
\ <<AS operations>>
\
transfer MM impm
Render 4—@
T
render (=
IVIRender<—
recognize Storm

/

MMas

BACK-END FRONT-END
MMCL

Graph
M MRender Render

perceptualize

MMGraph implements|(sisc { comecton)
< T

Render <> MlRrender = -
recognize

platform;
comprehend\ <<AS operatiM
PIot Plot implement
IVIMRender IVIMRender w
MPlot _transfery, piot render f\/\
Render <> IMlRender = -
recognize
platform,

24



Combination

perceptualize BACK-END FRONT-END

>

platform;

render _

>

recognize
“%,3 \transfef,,3 render _
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\\\\\__:::D recognize
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\M3 render
Render —< -
s recognize
A
Q%b o8 transfer
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recognize
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projectional editing: only allow Abstract Syntax edit operations
‘

Meta Programming Sstem

Create your own domain-specific language

_ _ [1 k 0]
System.out.println(String.valueOf (( Z [0 1.0 0] )));
[0 0 1)
System.out.println(exp(a + i * b) - exp(a) * (cos(b) + i * sin(b)));
[3.01 [ sin(l) 71 [ 1 1 111
2
3 1 3 4+ 10 2
2
matrix<Double> s = 7 = y + 1 -
0 2 exp(1l) 3
4 0 0 0

https://www. jetbrains.com/mps/ - 26
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