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'L(‘ Our Learning Goals

Triple Graph Grammars (TGGs)
as an implementation of the SDL|...........
framework (Hermann et al.) '

—
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'L(‘ Our Learning Goals

Pemf

© QECLIPSE MODELING FRAMEWORK

+

combination of theory
and practice

eMoflon

7] with two new tools for
your bx toolbox
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'L(‘ TGGs in relation to other bx approaches

Implementation
Effort

{ PL community \{
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Based
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|
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Based

o

(GT community J

Control
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PART 1: MODEL SPACES AND
TRIPLE SPACES
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MDE Vision: 2066

4

\_

domain experts should be
able to solve problems in

their respective domains

r

.

using suitable domain
specific languages
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Perdita Stevens: https://youtu.be/sxhGwJkcDul

\/7 consistent data exchange powered by
» s bidirectional transformations (bx)

\_

software engineers

required infrastructure

building and extending the

J



https://youtu.be/sxhGwJkcDuI

'L(‘ What is a Model?

(bidirectional)
Transformations

Mode/

P \

an abstraction of something
else that is more suitable for

a particular task
\ Y
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-

abstraction is often achieved

by simplifying and omitting
details ...

J
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'L(‘ Our Example: A MediWare Application

<

MOO/Q/

-

all platform independent
information, relevant for the

task (verification, validation)
- y,
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'L(‘ Our Example: A MediWare Application

Medication Swupply Verification )

\/d/ rdation

Managemeni

I bidirectional
(bidirectional) (bidirectional)

_ Transformations
Transformations
Mode/

to ensure that the hospital has doctor prescribes a certain
adequate supplies, this prescription drug via its generic name

IS mapped to a concrete brand (e.g., Aspirin)

(e.g., Buffaprin) N

\ y,
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'L(‘ Our Example: A MediWare Application

our focus

Mec/fddf /on SL( pp/ y

Managemeni

—— U/%
r @ (bidirectional) N

my models contain some | ,, Transformations changes | make should be
extra information though! automatically propagated...

. ﬁ ﬁ y

R se

| only care about | do not want to share my whole
prescriptions, everything model. | only want to share what
else is irrelevant for me. Is absolutely necessary.
\ J \ J

Anthony Anjorin: An Introduction To Triple Graph Grammars 13



'L(‘ Consistency Maintenance

prescriptions (via
generic names)

mapping to
concrete brands

\.

7

patient information, doctors
In the hospital, ...

\

this must be kept
consistent in both
models!

5

J
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'L(‘ MDE Vision: 2066

-

>
[MediSuppIy
(\\ "l
[ o ,‘
gl TG
S ’

Perdita Stevens: https://voutu.be/sxhGwJkcDul
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5

let’s build those wires!
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https://youtu.be/sxhGwJkcDuI

'LL‘ What's a Model Space?

-

model

\_

assigns every
delta a source

M a

STC

all deltas in
model space A

-

J

1d A

-

\_

all models in
model space A

AN

N\

J

\_

~N

Nodes are sets, arrows |
are total functions

J

\ /
\/
A <
A Iso referred to as

trg

a
1 vertical deltas
Y,

~

assigns every
delta a target
model

~

J
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'L(‘ What's a Model Space?

-

SN

\
assigns every

model an idle delta

-

this will be
important later

\_

id \
KMA /\A AA

/

J
irg
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\_

~N

Nodes are sets, arrows |
are total functions

J
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'L(‘ Model Spaces with EMF

-

models are attributed,
typed graphs

J

deltas are a combination

of element-wise

deletion, addition, and
attribute updates

~N

Nodes are models,
arrows are deltas

A’

/ A”

MediSoft

Anthony Anjorin: An Introduction To Triple Graph Grammars

18



'LL‘ Model Spaces with EMF

every model space is
Induced by a metamodel

~

J

- |
basically a type graph Med |SOft
and a set of constraints

\_

Conforms to conforms to

conforms to

A
\ A’

-

EMF model spaces are
connected, i.e., for every model
M, there is a delta leading to
every other model M’

MediSoft
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A”

4 N
The models in a model space

are all graphs that:

1. Can be typed according to
the underlying metamodel

2. That fulfil all constraints

J
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IL(‘ MediSoft Metamodel

[0..*] pharmaqgeuticals

MediSoft

Q Hospital
[0..*] doctors
P P
[0.."] pitients
Y
D Patient D Doctor

2 name : EString = Incognito

3 number : Eint = -1

<

[0..*] prescribed

R Medication

[0.."] patients
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>
[0..*] doctor

2 name : EString
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(] Patient F Doctor
= name : EString = Incognito 3 name : EString
[0..*] pharmadeuticals 3 number : Eint = -1 < >
[0.."] patients [0..*] doctor
[0.."] prescribed
%] Medication
>
6[3 Analgesic
G5 Antibiotic
“‘generic” names of \g [ Paracetamol £ touproten

medication

MediSoft

B Aspirin
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'L(‘ MediSupply Metamodel

MediSupply

I-| DosagePlan <> Administration
= ENTERAL some extra
= PARENTERAL information
- OTHER
<:1> Formula
) ‘ - COHB804
[0..*] dgsages = C13H1802
= C8HINO2
) g’ Brand
only a patient -
number is shared ) g
Q Dosage == Ascriptin
N\ - Axotal

(- @a;ientNumber : Elnt)
3 administration : Administration = ENTERAL

= Buffaprin

== Acetaminophen

3 formular : Formular = C9H804 .
== |buprin

3 brand : Brand = Ascriptin
.

= |bumed

y 4

“brand” names of
medication
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'L(‘ What's a Triple Space?

M4

-

\_

all models in
model space A

-

J

STC

trg

-

\_

~N

Nodes are sets, arrows |
are total functions

J

-

/\513
horizontal deltas

(or correspondence
relations)
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\/
Mp

all models in

model

space B
Y,
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'L(‘ What's a Triple Space?

‘ modelspace ﬂ
STCA B

AW

—

trga

[

\

Nodes are sets, arrows |
are total functions

J

M a

STC

A AR

trg

_J

-

A<R>B
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trgp

‘ modelspace B
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'L(‘ Triple Spaces with EMF

MediSoft

1<

R

-

Nodes are models, plain
arrows are deltas

~N

A 4

MediSoft

Anthony Anjorin: An Introduction To Triple Graph Grammars

T 1)
PatientsToDosage
\ L -
= A:B’ =

MediSupply
> B’
MediSupply



'L(‘ MediSoft < > MediSupply Triple Space

Q HospitalToDosagePlan

~

targety

Q DosagePlan

Q MedicationToDosage

~

4 Ty -
Q Hospital
1 name : EString source
<
-
r '
ﬁg Medication 1
source
<
\ v -

|| Dosage

targe£
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IL(‘ A MediSoft < > MediSupply Triple and Deltas

nodes are sets, Src trg
arrows are functions M A AAB M B
nodes are models, NP ey ’EI]\ trg(AB) ]
arrows are mappings
src(AB) ]

r . . soulice :HOSpitaITo target _

:Hospital < DosagePlan > :DosagePlan

name = "Springfield
General Hospital"
S |
/doctors patients dosages
pharmaceuticals
‘Doct A\ ‘ _ . v
-LOC1Oor ASDIriN <3ource|e ‘MedicationTo target o Dosagde
name = "Nick Riviera" AL ' Dosage - L
< e \_ ~ ) Brand = Ascriptin
patients prescribed

¥V N y

:Patient
L name = "Lisa" J
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|LL‘ A MediSoft < > MediSupply Triple and Deltas

trg

Mp

this is also (in general), a
typed, attributed graph

target

=

STC
M 4 A an
A |« 1 |AB |t
models realised as
typed, attributed graphs
) r Hospit IT\\/ﬂ
_ i soullce .Aospital 1o
:Hospital < DosagePlan
name = "Springfield
General Hospital"
7 |
doctors patients
/ pharmaceuticals
:Doctor is e Bl :MedicationTo
name = "Nick Riviera" 2SP ' Dosage
\patients prescri{
\ VvV A
‘Patient
name = "Lisa"

_

target

> :DosagePlan

dosages

L4

)

> :Dosage

Brand = Ascriptin

N
in eMoflon, it is currently just a

J

set of typed objects (no links) )

J
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IL(‘ A MediSoft < > MediSupply Triple and Deltas

STC
M 4

trg

A AR

Mp

Anthony Anjorin: An Introduction To

| rpre Grapn Gramimars

_J

A |« i | AB [ » B
this mapping can be realised
as a typed graph morphism
r . . soulice :HOSpitaITo target _
:Hospital < DosagePlan > :DosagePlan
name = "Springfield
General Hospital"
7~ |
doctors patients dosages
/ pharmaceuticals
:Doctor ?S i <§ource ‘MedicationTo target o 'DOZa o
name = "Nick Riviera" / P ' Dosage 5 -d Ag —
\patients prescribed L J w rand = SCFIptln
\ YV ~ o _ L
-Patient in eMoflon this reduces to a
name = "Lisa" type preserving function
_ between sets of nodes
J
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:‘Hospital

source

6

name = "Springfield

General Hospital"

:‘HospitalTo

target

DosagePlan

doctors

yd

patients

:Docto-r

pharmaceuticals

N\

name = "Nick Riviera"

:Aspirin

patients

\4
:Patient

name = "Lisa"

-

~

one could also choose to
have vertical deltas on
correspondence models

:DosagePlan

\_ J
:HOSpital < source .HOSpItalTO target > :DosagePIan
DosagePlan
name = "Springfield
General Hospital"
doctors patients dosages
/ pharmaceuticals
:Doctor jspirin source | ‘MedicationTo target _Do:a S

name = "Nick Riviera" ' : J

patients

\

Dosage

A

prescribed

:Patient

name = "Lisa"

Brand = Ascriptin




