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Our Learning Goals
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eMoflon

Symmetric Delta Lenses 
(Diskin et al.)

Triple Graph Grammars (TGGs) 
as an implementation of the SDL 

framework (Hermann et al.)

+
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Our Learning Goals
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eMoflon

combination of theory 
and practice

+

with two new tools for 
your bx toolbox
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TGGs in relation to other bx approaches
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Control

Implementation 
Effort

Putback-
Based

Get-Based

Combinator-
Based

Solver-Based

TGGs

PL community

SE community

GT community



PART 1:  MODEL SPACES AND  
                TRIPLE SPACES

BX with Triple Graph Grammars
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MDE Vision:  2066
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Perdita Stevens:  https://youtu.be/sxhGwJkcDuI

domain experts should be 
able to solve problems in 
their respective domains

software engineers 
building and extending the 

required infrastructure 

consistent data exchange powered by 
bidirectional transformations (bx)

using suitable domain 
specific languages

https://youtu.be/sxhGwJkcDuI
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What is a Model?
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Task 
or goal

Complex 
System

Model

(bidirectional)
Transformations

Platform
an abstraction of something 
else that is more suitable for 

a particular task
abstraction is often achieved 
by simplifying and omitting 

details …
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Our Example:  A MediWare Application
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all platform independent 
information, relevant for the 
task (verification, validation)

a “patient dashboard” 
application

Task 
or goal

Complex 
System

Model

(bidirectional)
Transformations

Platform

Verification, 
Validation
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Our Example:  A MediWare Application
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Task 
or goal

Complex 
System

Model

(bidirectional)
Transformations

Platform

Verification, 
Validation

(bidirectional)
TransformationsModel

Medication Supply 
Management

doctor prescribes a certain 
drug via its generic name 

(e.g., Aspirin)

to ensure that the hospital has 
adequate supplies, this prescription 

is mapped to a concrete brand 
(e.g., Buffaprin)
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Our Example:  A MediWare Application
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Task 
or goal

Complex 
System

Model

(bidirectional)
Transformations

Platform

Verification, 
Validation

(bidirectional)
TransformationsModel

Medication Supply 
Management

our focus

I only care about 
prescriptions, everything 
else is irrelevant for me. 

I do not want to share my whole 
model.  I only want to share what 

is absolutely necessary.

my models contain some 
extra information though! 

changes I make should be 
automatically propagated…
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Consistency Maintenance
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mapping to 
concrete brands

patient information, doctors 
in the hospital, …

prescriptions (via 
generic names)

this must be kept 
consistent in both 

models!



Anthony Anjorin: An Introduction To Triple Graph Grammars

MDE Vision:  2066
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Perdita Stevens:  https://youtu.be/sxhGwJkcDuI

let’s build those wires!

MediSoft

MediSupply

https://youtu.be/sxhGwJkcDuI
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What’s a Model Space?
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MA �A

trg

Nodes are sets, arrows 
are total functions

all models in 
model space A

all deltas in 
model space A

assigns every 
delta a target 

model

assigns every 
delta a source 

model

idA

src

also referred to as 
vertical deltas
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MA �A

trg

idA

src

What’s a Model Space?

17

Nodes are sets, arrows 
are total functions

assigns every 
model an idle delta

this will be 
important later



Anthony Anjorin: An Introduction To Triple Graph Grammars

Model Spaces with EMF
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MediSoft

A

A’

Nodes are models, 
arrows are deltas

models are attributed, 
typed graphs

A’’

deltas are a combination 
of element-wise 

deletion, addition, and 
attribute updates
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Model Spaces with EMF
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MediSoft

A

MediSoft

conforms to

A’

conforms to

A’’

conforms to

every model space is 
induced by a metamodel 

basically a type graph 
and a set of constraints

The models in a model space 
are all graphs that:  
1. Can be typed according to 

the underlying metamodel 
2. That fulfil all constraints

EMF model spaces are 
connected, i.e., for every model 

M, there is a delta leading to 
every other model M’   
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MediSoft Metamodel
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MediSoft
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MediSoft

“generic” names of 
medication
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MediSupply Metamodel
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MediSupply

“brand” names of 
medication

only a patient 
number is shared

some extra 
information
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MA MB�AB
src trg

What’s a Triple Space?

23

Nodes are sets, arrows 
are total functions

all models in 
model space A

all models in 
model space B

horizontal deltas  
(or correspondence 

relations)
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MA MB�AB
src trg

What’s a Triple Space?
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Nodes are sets, arrows 
are total functions

�B�A

srcA

trgA trgB

srcB

modelspace A

modelspace B
R

A
R ! B
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Triple Spaces with EMF
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MediSoft

MediSoft

A’

A

MediSupply

MediSupply

B’

B

PatientsToDosage

AB

AB’

Nodes are models, plain 
arrows are deltas
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MediSoft < > MediSupply Triple Space
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source

source

target

target
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A MediSoft < > MediSupply Triple and Deltas
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MA MB�AB
src trg

A BAB

:DosagePlan

name = "Springfield 
General Hospital"

:Hospital :HospitalTo
DosagePlan

name = "Lisa"
:Patient

name = "Nick Riviera"
:Doctor

:Aspirin

patients

doctors patients
pharmaceuticals

prescribed
Brand = Ascriptin

:Dosage

dosages

:MedicationTo
Dosage

source

source

target

target

nodes are sets, 
arrows are functions

nodes are models, 
arrows are mappings

src(AB)

trg(AB)
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A MediSoft < > MediSupply Triple and Deltas
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MA MB�AB
src trg

:DosagePlan

name = "Springfield 
General Hospital"

:Hospital :HospitalTo
DosagePlan

name = "Lisa"
:Patient

name = "Nick Riviera"
:Doctor

:Aspirin

patients

doctors patients
pharmaceuticals

prescribed
Brand = Ascriptin

:Dosage

dosages

:MedicationTo
Dosage

source

source

target

target

A BAB

models realised as 
typed, attributed graphs

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

in eMoflon, it is currently just a 
set of typed objects (no links)
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A MediSoft < > MediSupply Triple and Deltas
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MA MB�AB
src trg

:DosagePlan

name = "Springfield 
General Hospital"

:Hospital :HospitalTo
DosagePlan

name = "Lisa"
:Patient

name = "Nick Riviera"
:Doctor

:Aspirin

patients

doctors patients
pharmaceuticals

prescribed
Brand = Ascriptin

:Dosage

dosages

:MedicationTo
Dosage

source

source

target

target

A BAB

this mapping can be realised 
as a typed graph morphism

in eMoflon this reduces to a 
type preserving function 
between sets of nodes



:DosagePlan

name = "Springfield 
General Hospital"

:Hospital :HospitalTo
DosagePlan

name = "Lisa"
:Patient

name = "Nick Riviera"
:Doctor

:Aspirin

patients

doctors patients
pharmaceuticals

prescribed
Brand = Ascriptin

:Dosage

dosages

:MedicationTo
Dosage

source

source

target

target

:DosagePlan

name = "Springfield 
General Hospital"

:Hospital :HospitalTo
DosagePlan

name = "Lisa"
:Patient

name = "Nick Riviera"
:Doctor

:Aspirin

patients

doctors patients
pharmaceuticals

source target

one could also choose to 
have vertical deltas on 

correspondence models


