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Abstract Metamodel evolution is a natural process that happens in model-driven 

approaches. A metamodel evolves when the modeler have the need to add new ele-

ments to match new requirements. Nowadays creating new elements have not become 

the only addition to the metamodels. Usually the metamodel evolution involves creat-

ing or adding constraints, in order to ensure the restrictions that cannot be expressed 

with mere syntax. The current model coevolution approaches leaves behind the assis-

tance when the metamodels have a set of restrictions. In this paper we propose an 

approach for supporting the model coevolution in two parts: the assistance language 

and a model adaptation when it is conform to constrained metamodels. 
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1. Introduction 

A metamodel is an abstract representation of a group of key concepts in some in-

formation domain. In MDE metamodels are the fundamental building blocks. These 

metamodel are usually constructed by the modelers when they start solving a problem 

using the MDA or MDE approaches. As every artifact in software engineering, in 

MDE, a metamodel is likely to evolve over time. As the metamodel evolve the model 

is needed to be readjusted in order to continue being conform to the new metamodel. 

The process of evolving the model will be referenced as coevolution of models in this 

paper. 

 

In some cases the metamodel syntax is not enough to express the semantic and 

structural restrictions of a particular domain. In those cases the constraints become an 

essential part of the metamodel. The common approaches to the coevolution of the 

model don’t support metamodels with constraints. This paper shows a possible solu-

tion for helping the modeler to deal with changes in the models when there are con-

straints in the metamodel that affect the recently coevolved model.  

 

Actual techniques for model coevolution define an approach to the solution of this 

problem in two steps [2]. The first, defines a technique for identification of changes in 

the metamodel. Usually the inputs in this step are the two metamodels, the initial and 

the final one. The solution for identifying the changes to the metamodel is comparing 

the two metamodels with a comparison engine or some tool that allow detecting 

changes in graphs.  

 

The seconds step usually makes a classification of the identified changes in the 

metamodel and propose a solution for each one. The common approach establish that 

the possible changes in the metamodels can be sorted as the ones that have no impact 

on the model (non-breaking changes), the ones that have impact but can be resolved 

automatically (breaking and resolvable), and the changes that cannot be inferred and 

need information from the user in order to be fulfilled (breakable and unresolvable)[1-

6]. As in the other solutions for the problem a way for interact with the user is needed, 

the proposal presented in this paper will resolve that problem using graphic DSL for 

gathering input of the user when an unresolvable change is identified during the co-

evolution.   

 

The approaches regularly doesn’t involve the use of constrained metamodels which 

is an important part of the proposal, also the proposal doesn’t focus on the first step of 

the regular approaches, which is the identification of the changes between two meta-

models. Instead it focuses on the second step or the coevolution of a model based on 

the stepwise modifications of the metamodel and allow the coevolution when dealing 

with a constrained metamodel. The inputs of the tool are: the metamodel that is about 

to evolve, the set of constraints that apply to the new metamodel, the set of changes 

that will guide the metamodel to its new version and a model that is conform to the 



given metamodel. With the input the proposed tool generates the new metamodel, by 

applying the set of changes, and a model that is conform to the new metamodel and 

don’t violate the restrictions.  

 

The assistance that will be given to the user is divided in two parts: the assistance 

in coevolution and the assistance in constraint checking. 

 

The assistance for the coevolution of models is given when breaking and unresolv-

able changes are located. When the changes on the metamodel cannot be resolved 

automatically the tool asks the user for the information needed. ASIMOV Assistance 

is the proposed DSL that allows the user to define how the change will be addressed. 

The tool also gives some assistance for choosing how changes will impact the model. 

The assistance given will vary depending on the change to the metamodel. It will give 

advice of witch elements choose, what the supposed elements that are missing or 

changed are and a default choice that will select the best option depending on the 

algorithm proposed.  

 

The assistance in constraint checking is a notification of the impact of how the co-

evolution, that just takes place, is breaking the constraints associated with the target 

metamodel. The support for constraints is based on telling the user where and why the 

constraint is violated if the change is done. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Metamodels evolution and model coevolution 

 

2.1 Metamodels and constraints 

 

 

Figure 1: A constrained metamodel 

A metamodel is an abstraction of an information domain. Sometimes the syntax in 

the metamodel is not enough to represent constraints of a specific domain. These 

constraints are expressed using some domain specific language. In this paper the con-

straints language used are the one proposed by the Eclipse Modeling Framework 

(EMF): Epsilon Validation Language (EVL). 

 

2.2 Metamodel evolution 

The evolution of the artifacts used in engineering is a common event. Not only is 

common but is also called a natural process in the life cycle of a metamodel. That 

phenomenon happens in special when the ones that created the models of the infor-

mation domain were humans. Sometimes a missing element or a missing relation was 

skipped or simply was not identified at the moment of creating the metamodel. Then 

if you have a metamodel named MM1 that have a set of constraints R1 and you 

change it will evolve to a metamodel MM2 with it set of updated constraints, as 

shown on figure 2. There are two main reasons why metamodels evolve.   

 

 

Figure 2: The evolution of constrained metamodels 

The first one is that the metamodel is not complete, because a common characteris-

tic of a metamodel is it completeness. It means that all the elements in the information 

domain are supposed to be represented in the construction. But achieving or validat-

ing completeness is a complex task that requires a lot of resources and effort. The 

evolution of a metamodel sometimes is driven by fixing it to become more complete.  

 

The second reason is that sometimes when dealing with more than one information 

domain there is the need to expand one metamodel in order to be able to add infor-

mation from other domain. Not necessarily the whole elements and relations from the 

other domain but only the ones that will be used. 

When a metamodel evolves the set of constraints does not evolve with the changes 

done. As told before the constraints are some restrictions of an information domain 



that are expressed in a plain text language, that later will be parsed and execute by a 

constraints engine.  Until the engine identifies and understand the restriction there are 

no ways to notice if the constraint is correct. Some editors like the suite EMF helps 

pre-noticing if the change done is not valid. In the approach of Hassam [6] they gives 

an assistance when evolving the constrained metamodel. The assistance is identifying 

if the changes that were just done to the metamodel have some impact on the set of 

constraints.  

 

Traditionally the users involve in the metamodel evolution are the metamodelers, 

who are the individuals in charge of checking if the metamodel is complete or if it can 

be optimized. The people in charge of the model construction and usage are the mod-

elers. In this approach the same two will be used, each with their respective responsi-

bilities among the coevolution process. 

 

2.3 Model impact based on the changes done to the metamodel 

The changes to the metamodel proposed in comparison to the other approaches [1-

2, 4-6] are a set of atomic modifications to the metamodel. The main difference with 

the related work is that the identified changes are supposed to work with a defined 

package, in other words the changes identified in the related work can be expressed as 

one or more of the atomic modifications and also there is no package support for the 

metamodels in this preliminary solution. Also the changes as defined as punctual 

modifications they can be used as input for the assistance gave to the user not only in 

the coevolution but also in the constraint check. 

 

The changes in the metamodel can be classified in three categories: the non-

breaking, the breaking but resolvable and the breaking but not resolvable. In table 1, 

are the identified changes and its respective category.  

 

The non-breaking changes are the ones that don’t have any kind of impact on the 

model. When these changes are done the model keeps being conform to the meta-

model and is valid also. One example of a change in this category is the generalize 

property (expressed in atomic modifications as the change of the limit in the multi-

plicity of a property in order to become optional, either the upper or lower limit). An 

example can be changing the lower limit of a metaproperty to 0, or the upper one to *. 

 

The breaking changes but resolvable are the ones that makes the model loses it 

conformity to the metamodel or just became invalid. This change needs a simple 

transformation for the migration of the old model to a new model. These transfor-

mations usually includes the mapping of old elements to newly defined ones defini-

tion of new elements. One example can be changing the name of a class. If the class 

name is changed the element in the model cannot be instantiated due the class con-



formity cannot be found. The solution is making a migration of the old data of the 

class to the new class. The one that have the name changed. 

 

The last category of changes is the ones that are breaking but are not resolvable in 

an automatic way, like the ones in the last category. These changes are the ones that 

cannot be inferred, like the adding of new classes or obligatory relations. Another 

example can be the addition of a new obligatory property, the property can be added 

without problem but the not resolvable part is the value that the property must have. 

The only way to solve that problem is asking the user for the value of the newly creat-

ed property. 

 

Non breaking changes 

 

Add an non obligatory EAttribute  

Create empty EClass 

Create abstract superclass 

Create an non obligatory EReference (lower limit equals 0) 

Delete lower limit of a EReference (it became 0) 

Delete upper limit of a EReference (the limit became *) 

Breaking but automat-

ically resolvable 

Change name of EAttribute 

Delete EAttribute 

Change name of EClass 

Make an EClass abstract 

Delete EClass without references 

Delete superclass 

Change name of EReference 

Delete an unreferenced EClass  

Delete EClass that have references and is referenced 

Delete an EClass with references 

Delete superclass of an EClass 

Move EAttribute from EClass to the Superclass 

Move EAttribute from Superclass to an EClass 

Change lower limit from an EAttribute 

Change upper limit from an EAttribute 

Breaking but not au-
tomatically resolvable 

Make an EAttribute Obligatory 

Change lower limit from an EReference 

Change upper limit from an EReference 

Delete isolated EClass 

Change EAttribute type 

Table 1: The possible metamodel changes and its classification 

 



2.4 The Coevolution problem 

When the metamodel changes it also has impact on all the models conforms to it 

and all the other artifacts that depend on the structure of the elements inside it. For 

example the model-to-model and the model-to-code transformations. In this paper the 

only changes that will be addressed will be the ones that impact the model conformity 

to its metamodel. Although the constraints can changes the problem doesn’t focus on 

the evolution of the constraints, we suppose that the user correctly changes the con-

straints in order to match the new metamodel. (As shown in figure 3 the new con-

straints are only an adaptation of the old ones, R1 became R1’) 

 

The problem with the coevolution is not that it cannot be solved but instead that the 

coevolution may be complicated to achieve without the help of any tool. In the 

Eclipse Suite EMF the conformity can be lost in two ways: the first is when the model 

stop being conform to the metamodel, the second way in which it stops being conform 

is that the model stop being valid. The first means that the model isn’t visible with a 

graphic tool anymore because of the big changes of the metamodel. The last one 

means that although the model can be draw by a tool it doesn’t satisfies the rules of 

the metamodel. 

 

 

Figure 3: The coevolution illustrated 

 

The process of coevolution is not always automatic or deductible. Sometimes the 

modeler will have to fix it by editing the model in some tool if it is possible, or editing 

the model XML structure. The problem is that the mistakes that can occur are elevat-

ed and sometimes hard to identify, making the users to build the whole model again. 

Also if the model elements are numerous the complexity and errors will be likely to 

increase.  

 

 

 

 

 

 

 

 



 

 

3 Requirements and Challenges 

 

The proposal defines that the overall process of assisting model coevolution starts 

when the metamodeler decides that the metamodel has to be evolved. Then, he starts 

making the changes to the metamodel, using the ASIMOV metamodel editor tool 

(AMME) included in our proposal. This tool records the changes done to the meta-

model, and stores them in an evolution script written with our ASIMOV Evolution 

language. Using the same tool, the metamodeler can also propose coevolution solu-

tions for each of the metamodel changes he just defined. Those solutions are specified 

using the ASIMOV Assistance language. 

 

Figure 4: The metamodeler role in the proposal 

The work of the modeler starts when he receives an evolution script, which de-

scribes how the metamodel was changed, and the coevolution solutions proposed by 

the metamodeler. To start the coevolution process, the modeler then loads into the 

ASIMOV model editor tool (ASME) one of the models under its control, which was 

conformant to the unmodified metamodel. Figure 5, shows the inputs required by the 

model editor: the metamodel M1, an evolution script to create the new metamodel 

M2, the model that has to coevolve, and the coevolution solutions proposed by the 

Metamodeler and the constraints that will apply to the final metamodel M2. 

 

 

Figure 5: The modeler role in the proposal 

In the ASIMOV model editor tool (ASME) the modeler has two possibilities to ad-

dress the changes to the model. On one hand, the tool allows changing the model by 



hand (if possible), following the evolution steps defined in the evolution script. On the 

other hand, the tool can assist him by presenting the coevolution solutions proposed 

by the metamodeler. The role of the modeler is then to select among the proposed 

options and to provide any additional information required. For example, if the solu-

tion proposed by the metamodeler to handle a certain change is to add a new attribute 

to an element, the modeler has to provide the value for the attribute. In the end, 

ASME creates a script that defines the evolution of the particular model, this script, 

which includes the decisions made by the modeler, as well as the manual changes that 

he introduced, is also written with the ASIMOV Assistance Language and it is inter-

preted by the coevolution engine. The engine runs at the same time that the model 

editor and the interaction between the two tools are in real time. 

 

 

Figure 6: The coevolution Engine 

The last element of the proposal is the Coevolution Engine, which receives as input 

all the artifacts build by the editor tools. The engine changes the model based on two 

things: the evolution script which specifies the changes to the metamodel; and the 

coevolution solution (written in ASIMOV Assistance) which specifies the changes to 

the model. The changes to the model are applied by following the changes to the met-

amodel in a stepwise fashion. When the engine finds non-breaking changes, or break-

ing but resolvable changes, then the model is automatically modified. Otherwise, it 

means that the changes are breaking and not-resolvable and thus the coevolution 

script is needed. As engine runs at the same time that the ASME tool it can asks the 

model editor for the required input to solve the change. 

 

In order to be able to explain the approach the example in figure 7 will be used. 

The metamodel M1 will be the set of the classes A, B and C. The class A has two 

relations, one to the class B and the other to the class C. The names of these relations 

are respectively has and theCs. Separately the class B has a relation with the class C 

called hasMany. 



 

Figure 7: The metamodel M1 

In order to show how the changes can be described in the language proposed the 

metamodel. In figure 2 is defined the target metamodel M2 as the target of the coevo-

lution example. The changes needed to evolve M1 to M2 will be explained in the next 

section. 

 

Figure 8: The target metamodel M2 

 

The classes define a set of syntactical restrictions for the instances created. But 

there are groups of restrictions that cannot be expressed with mere syntax that might 

be interesting to resolve. The first constraint that the metamodel MM1 will define is a 

simple one. It establishes that the name of each class cannot be an empty string. The 

second constraint establish that the amount of C elements of the A.theCs array must 

be the same amount of the C elements contained by B that are contained by the array 

has of A. The following piece of code shows the defined constraints in EVL. 

 

context A { 

 constraint allTheCs { 

  check : A.theCs->size() = set(C | A.has.hasMany)->size() 

  message : "Wrong number of assigned elements" 

 } 

  

 constraint nameNotNull { 

  check : A.name.isUndefined() or A.name.length() == 0 

  message : "The name of A elementes cannot be null" 

 } 

} 

Code 1: EVL constraints for the metamodel example (M1) 



 

 

3. The Coevolution Process 

The coevolution process have two parts: The first is the user assistance to coevolve 

the model. The second is the assistance to identify impact on the restrictions when the 

coevolution is done. The approach does not deal with the constraint evolution. One of 

the suppositions is that the user correctly evolves the constraints and is only interested 

in coevolving the model. 

 

Traditionally the changes of the metamodel are obtained by matching and compar-

ing the two versions of the models [1-6]. In this approach we have no intention of 

trying to solve the problem of metamodel comparison due it’s already solved. In this 

approach the changes are given by the metamodeler when he uses AMME.  

 

As told before the changes are called atomic changes because of their specific pur-

pose and effect on the model. These atomic changes define small changes to the met-

amodel like creation of new entities or attributes, or the elimination of these elements. 

The possible changes are defined in a changes catalog that is the first attachment of 

this document. The changes are expressed in the ASIMOV Evolution language (As 

final output of the ASIMOV Metamodel Editor) and the language was tested using the 

catalog, the language will be in detail in the next section. 

 

If the changes are applied to the metamodel they will create new metamodel (M2) 

as shown in figure 2. These changes are classified and organized in groups that keep 

the order of the evolution. The groups are called transitions and it means that there are 

intermediate metamodels build with some of the changes. Those metamodels are 

called transition metamodels and are consistent for the engine but not necessarily for 

the information domain. In figure 9 are the transition metamodels illustrated. 

 

 

Figure 9: Transitions metamodels 

 

In the example of figure 7, the changes needed to evolve the metamodel M1 to M2 

(figure 8) are: 

1. Change the lower limit of the relation A.has to 1 

2. Create the EClass firstC 

3. Add to the EClass firstC a non-obligatory EAttribute named cost 



4. Create the EClass second 

5. Move attribute name from the element C to the element secondC 

6. Update the EAttribute name of the EClass secondC; change the name 

to “description”. 

7. Make the EClass firstC inherits from C 

8. Make the EClass secondC inherits from C 

9. Make the EClass C abstract 

Table 2: Changes needed to evolve the example metamodel M1 to M2 

The transition metamodel are calculated by the classification the atomic changes 

and sorting groups of changes until a breaking and not resolve change is found. If one 

of those changes (category 3) is found they are isolated and left as a one-change tran-

sition. The process of creation of transition metamodel is illustrated in figure 10. 

 

 

Figure 10: Process of creation of transition metamodels 

 

Based on the changes done to the example metamodel M1 in the table 2 the transi-

tion metamodels needed are 4. The first transition metamodel (TM1) groups the first 

change due it is of category 3. The second transition metamodel (TM2) groups the 

changes 2,3,4. The change number 5 is a move operation so there is a transition met-

amodel (TM3) with only that change. The next transition metamodel (TM4) groups 

the changes 6,7,8. And the last transition metamodel, the one for the change 9 is the 

same M2 (figure 8). 

 

 



 

 

 

Figure 11: The four transition metamodel for the example, in order: TM1, TM2, TM3, 

and TM4 

The next part of the coevolution is applying the solution defined by the modeler in 

order to coevolve the model there are three possibilities for changing the model. 

Those possibilities are related to the changes classification  

 

The first possibility is directly associated with the categories of changes Non-

Breaking and Breaking but automatically resolvable (categories one and two). Those 

two solutions are done automatically. In other words those changes don’t need the 

user input because they don’t affect the model or can be easily resolved. In figure 12 

there is the overall process of resolving the changes in the category one and two. As 

the change is classified already and is resolvable there is a solution in the solutions 

repository. (The solution repository is an internal component of the coevolution en-

gine) The solutions are expressed as ACELEO templates that create ATL scripts for 

model transformation. 



 

Figure 12: Overall process of resolving change in the category 1 and 2 

When dealing with breaking but not automatically resolvable changes there are two 

different possibilities for achieving the solution. The first one, possibility 2, is when 

the metamodeler gave some possible solution when he evolved the metamodel and the 

modeler chooses to use it. The solution is illustrated in figure 13. The coevolution 

engine asks AMME (Asimov Metamodel Editor) for the solution in the ASIMOV 

Assistance Language. Then that script is given to the ASIMOV Assistance Engine 

that is in capability of understanding the language. The engine have the parser and 

lexer needed to understand the script and generate an ATL Script for coevolving the 

model. 

 

 

Figure 13: Possibility 2 of doing the change to the model, when there is metamodeler 

input 

The last possibility can be seen as a special case of the possibility 2. The difference 

is that AMME in retrieve the Assistance script directly from the user. So the solution 

is created from cero; that is the same case when the modeler decides that he doesn’t 

want to user the metamodeler possible solutions. The possibility 3 is illustrated in the 

figure 14. As the assistance is needed by AMME the coevolution engine generates the 

assistance given the change information and the model information. The generated 

assistance is given to AMME so it can show it to the Modeler. Then the modeler cre-

ates the ASIMOV Assistance script and the process continues normally. The 

ASIMOV Assistance engines parse the Assistance Script and generate the ATL Script 

that will transform the model. 

 



 

Figure 14: Possibility 3 of doing the change to the model 

 

The relation between the ASIMOV Assistance and Evolution is that Assistance is 

an extension to evolution that allows the user to define how the change will be re-

solved. On some cases the atomic changes don’t make sense alone. An example that 

shows how the data is about to happen is the elimination of the attribute “name” of 

the element C, and the creation of the attribute “description” in the element second. 

Those are the changes 3 and 7 listed before.  

 

In order to be able to set the initial value of the new attribute (description) the old 

values of the attribute (name) have to be persisted. The operation saveData allow 

saving the data from old attributes in the same instance of the ECore element. The 

operation loadData allows getting the data from the variables. That how the problem 

explained before is solved. In figure 15 there an illustration of how each script can 

access the “memory” to persist and load data. 

 

 

Figure 15: How the program can save data from the Atomic Transformations 

 

 



3.1 ASIMOV Evolution: The metamodel changes definition lan-

guage 

ASIMOV evolution is a language based on the catalog of possible changed that 

one metamodel can have. It is planned to be extensible and is planned to allow the 

user write it easily or be defined by a tool that can record the changes done to the 

metamodel.  

 

This language is used by the metamodeler. That defines the general context of the 

user, the metamodeler will be allowed to changed, create and delete metamodel ele-

ments. The elements are referenced from the ecore metamodel using XPath queries. 

These queries are based on one Ecore simplified metamodel shown of figure 8. The 

XPath is constructed in the classic way, having in mind that each EClass in the sim-

plified ecore can be referenced by XPath navigation. In other words for referencing an 

element the XPath use will look like: <package>/<element name>, for referencing an 

outgoing relation of one class or a property the XPath will look like this: <pack-

age>/<element name>/<reference name or property name>. For example if the target 

of the XPath is the Boolean property abstract of the element A in the metamodel 

MM1, the XPath will look like this: defaultPackage/A.abstract 

 

The syntax of ASIMOV Evolution was created to be readable for any user that did 

not created the scripts. The basic building block of the language is the evolution 

clause that encapsulates everything. In figure X there are the basic syntax blocks of 

the evolution language. The next clauses defined are the to/from. Those clauses define 

in text the name of the target metamodel and the origin metamodel that will evolve. 

The target metamodel is required in order to define a name for the final element, in 

other words the to clause is the name of the output metamodel. The origin metamodel 

is one the obligatory inputs from the tool. 

 

 

Code 2: The ASIMOV Evolution Language syntax 



The instructions clause is the part of the syntax where all the evolution is de-

scribed. ASIMOV Evolution has a set of operations that allow the user to define all 

the possible changes identified in the changes catalog. [*] The basic operations are: 

create reference, create class and create attribute, delete and update. There are a set of 

complex changes or operations that group some of the atomic ones. For example the 

“move attribute” is defined as a sequence of atomic changes. The syntax is created 

extensible so new users can define new complex instructions. 

 

In order to explain how the operations can be used the example of the metamodel 

MM1 will be used; In order to evolve the metamodel MM1 (figure 3) to the meta-

model MM2 (figure 4) the following changes must be done: 

 

The definition of these changes in ASIMOV Evolution will look like figure 8. 

 

 

 

Code 3: Script in ASIMOV Evolution for evolving M1 to M2 

 

As shown in the figure above the datatypes is the part where the user defines the 

basic types that he will use in the parameters of the operations that the Evolution lan-

guage have. In the language specification the whole definition for the parameters and 

information about the instruction clause can be found. 

 

3.2 ASIMOV Assistance: The coevolution assistance language 

The coevolution assistance language is the core of the proposal. This language is 

only used when there are breaking and not resolvable changes in the metamodel; it 

also has to allow the user to define how these changed done to the metamodel will be 



resolved. The Language allows the user to define variables, assign values and ask the 

user for manual input. The assignments and navigation through objects is based in the 

Epsilon Object Language. 

 

The ASIMOV Assistance is a keyword based syntax that helps the grammar to be 

easily understandable by being readable. The syntax allow the user to define the co-

evolution steps in execution order so other people can read the script and understand 

how the coevolution is about to be. The grammar contains a group of elements that 

defines the information that the program needs in order to make the coevolution. The 

basic building block of the language is the coevolution clause as shown in figure 9. 

 

 

 

Code 4: Fragment of the ASIMOV Assistance Grammar in EBNF 

The coevolution clause defines a solution for the atomic change about to resolve. 

In this clause all the coevolution is defined, starting with the context that filters the 

instances of one class so it matches the change. The following is the instructions 

clause that defines the program (Proc) that coevolves the change. The last clause of 

the Assistance language is the data types. The datatypes clause allow the user to de-

fine data types based on the specific needs of the changes about to be resolved. 

 

An ASIMOV Assistance Script is a set of instructions (I) that when executed all 

will resolve the coevolution. As seen in figure 10. In execution the program beside the 

instructions has a state (E), that defines the current model and the variables created. 

Each set of instruction modifies the state so the next program can use stored data and 

continues the coevolution.  

 

 

Figure 16: The ASIMOV Assistance Script structure 



As told before the contexts are a single expression that allows the user to describe 

what elements of the model are affected by the change. In that way every element that 

needs the coevolution will be filtered for further use. There are two options for defin-

ing the context, the first is by default. The default chooses a predefined expression 

that satisfies the context. The second option is to write the context as an Epsilon Ob-

ject Language (EOL) expression that has to return a set of elements that the change 

affect.  

 

The instruction of the language is the more important part of the coevolution. The-

se instructions allow the user to define how the model will coevolve. In other words 

the instructions are a set of operations and assignations that will modify the model. 

There are a set of operations that can resolve some complex changes as in ASIMOV 

Evolution. These operations are the data persistence, instruction for moving through 

each element of a set like forEach, even some operations for text input from the user. 

The following table shows the operations of the language. 

 

forEach Iterate over a set of elements defined by an EOL Ex-

pression that returns groups of objects 

saveData Save the data of a variable in the persistence context 

loadData Load the data from a persisted variable 

delete Delete the information of an element from the model, 

this operation is used by the user when he can ensure 

that the data will not be lost or is alright to make the 

elimination 

textInput Makes that the tool ask the user for the input 

Table 3.  Operations of the ASIMOV Assistance language 

The datatypes is the part where the user defines the basic types that he will use in 

variables declared in the instructions part. The declared datatypes are used when the 

user needs to define a variable. 

 

Having in mind that the atomic transformation 5 (AT5) will move an attribute from 

the EClass C to the EClass second the coevolution will have to assign the new attrib-

ute name of the EClass second C with the value that the attribute had when it was in 

the EClass C. 

 



 

Code 5: Coevolution script for the moveAttribute operation of the evolution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 Checking the constraints  

The constraint checking is an important part of the proposal because in recent 

works the coevolution for constrained models is not appointed. The constraints in a 

metamodel allow the metamodeler to define some restrictions that mere syntax cannot 

verify. The constraints are written in a plain text file that describes each of them. The 

language used for define constraints in the approach is Epsilon Validation Language 

or EVL. EVL is property of the Epsilon research group from Eclipse [10]. The assis-

tance given is based in checking if the new model elements infringe the EVL re-

strictions. If the constraints are violated the modeler is told where and why the ele-

ment is in conflict. Then the tool displays possible solution based on the structure of 

the EVL rule. 

 

When the coevolution took place the next to do is to check if the changes to the 

model break some of the constraints. These constraints are the ones that the user gave 

as input for the process. The constraints only apply to the final model, in other words 

the constraints are for the metamodel M2 and not for intermediate metamodel. This 

occurs because the restrictions may not be consistent for the intermediate metamod-

els. 

 

Figure 17: The constraints metamodel 

The first step in the constraints checking is weaving the metamodel MM2 with the 

constraints metamodel (shown in figure 17). The constraint metamodels is an abstrac-

tion of the constraints in a semantic way. That way it only defines the elements that 

are affected in a constraint without having all the information of the constraint. In 

figure 18 there is a graphic illustration of the first step in the constraints checking. 

The main goal of merging the both metamodels is being able to include in the model 

M2 the information of which constraints apply to which elements. 

 

 

Figure 18: Weaving M2 and MR to create MExt 



In order to explain the constraint management and verification the example meta-

model M1 (figure 7) will be used. The restriction defined in the section 2 defines that 

each element in the relation of theCs (from the ECLass A) must be included in some 

relation hasMany (from the EClass B). The restriction metamodel defines the ele-

ments from the metamodel MM2 that are affected by the constraints. The instantiation 

of the constraint allTheCs and nameB is illustrated in the figure 19. The root class is 

the instantiation of the metamodel constraints called exampleMetamodel. The meta-

model constraints are allTheCs and nameB. Each constraint defines the elements that 

are affected by the restriction.  

 

The affected elements are defined as abstract classes. The way of weaving the met-

amodel (M1 figure 7) and the constraint metamodel (figure 17) is making each ele-

ment a specialization from the AffectedElement class. In order to be able to weave the 

metamodels the M1 is redefined with the elements of the constraints metamodel. Then 

a transformations is in charge of making the new metamodel based on the information 

of those two. The final metamodel is conform to ECore and have the elements needed 

to instantiate the constraints and define the relations among the elements instances. 

 

 

Figure 19: Instantiation of the example constraints 

 

The second step in the constraint checking is the parse the EVL files and instantiate 

the constraints based on the constraints metamodel. The instantiation take place using 

the former elements of the model and a log of the coevolution that indicates which 

elements of the model were affected. In figure 20 there is an illustration of the second 

step.  

 



 

Figure 20: Second step in constraint checking 

 

The third step, shown in figure 11, is taking the information contained in MExt and 

using it as an input for an engine that can check if the constraints expressed in that 

model were affected by the coevolution. The engine also catches some information of 

the constraints checking and gave it as output for the user. 

 

 

Figure 21: The last step in the constraint checking 

 

The output is then shown to the user for telling him if in some point of the coevolu-

tion one of his actions ended making the model not valid to the defined constraints.  

 

 

 

 

 

 

 

 

 



6 Related Work 

The metamodel evolution is a recurring problem. There are some approaches solv-

ing this problem in the recent literature. The current papers solving the problem focus 

in two aspects: identifying the differences between the model and making the modifi-

cations to the model in order to make it conform to the new metamodel. 

 

The first issue is not resolved in this paper. There are many approaches that give 

solutions for the difference between two models. In the solution addressed in this 

paper the difference between two models is given by the modeler who is willing to 

evolve the metamodel. 

 

The second issue is addressed by few authors. But enough if a comparison in need-

ed. The common approaches solve the problem by using a catalog of changes also 

described in this paper. The changes are classified in non-breaking, breaking and 

resolvable and breaking and not-resolvable [1-2, 4-6]. Then with the identified chang-

es each author resolves the migration and coevolution of the model in different ways. 

Each approach resolves the first two categories of changes automatically using differ-

ent frameworks for model transformations as ATL, Open ArchitectureWare, QVT and 

ETL. Also in general the solution for automatize the coevolution in the last category 

is asking the user for assistance when dealing with breaking and not-resolvable 

changes [1-6].   

 

In Becker [1] approach the solution for the breaking and non-resolvable changes 

were creating a framework for assisting the user in the definition of the user when a 

change of this category is found. An interesting approach for resolving the coevolu-

tion is proposed by Cicchetti [2]. In that approach they classify the changes in atomic 

changes and define the process of coevolution and then create a difference model with 

the identified changes. The difference metamodel then is classified in two new meta-

models, the ones that are breakable and resolvable and the ones that are breakable and 

not-resolvable. If there are no relations between the breaking changes and the not-

breakable each new metamodel of changes are executed separately. If there are rela-

tions between those two metamodels then the coevolution is stepwise using user input 

whenever necessary. 

 

A different approach to the process of coevolution is presented on the paper of 

Garcés [5]. The proposal is called Adaptation Transformation Generation (ATG). 

ATG is a semi-automatic approach to generate an executable model adaptation trans-

formation [5]. In ATG, the adaptation transformation is generated in two steps: first 

ATG retrieve the relationships between the elements of the metamodel versions, 

which is the way of identifying the differences between the metamodels in the ap-

proach. And then takes these relationships as input to generate a High Order Trans-

formation that will generate the required transformation to coevolve the model. 

 



In Gruschko [4] the coevolution happens after some input from the user is asked 

the model goes through a set of automatic transformations. Those transformations are 

defined previously and solve the problems that the author classifies in one of these 

categories: Addition of new elements, delete, rename old ones and change associa-

tions or types. When a breaking and not-resolvable change is found the user should 

specify the way the elements are going to change by creating a script in ETL. 

 

In the reviewed literature the problem of identifying the differences between the 

two metamodels is solved by many approaches. In this paper there is no approach for 

solving that problem. Instead the approach uses the differences between the two mod-

els as an input.  

 

All papers above explain how the changes made to the metamodel impact the con-

formity of the models. There are few approaches that also propose a solution for met-

amodels with constraints. In Hassam [6] they propose a solution for evolving a meta-

model with OCL constraints. The solution tells the user the impact that the evolution 

had on the OCL constrains. The impact shows if the constraints became invalid or 

obsolete. This approach is very close to the proposal of this paper but it gives a solu-

tion for the evolution not the coevolution. Although is different the definition of con-

straint is close to this proposal and the assistance planned to give to the user is based 

in this paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 Conclusions 

In conclusion the coevolution is possible as long the user, modeler or metamodeler, 

can communicate the solution for the changes that are breaking and not-resolvable. 

The DSL for the user input must allow the user not only to define the changes to the 

metamodel but also define the way to deal with changes if a special action must be 

taken. ASIMOV Assistance was created based on the user need to define the action 

that must be taken to coevolve the model.  

 

The advantage of this approach is based on its atomic modifications and the meta-

model transitions. Because of the approach the coevolving model conformity can be 

ensure as the coevolution is taking place. If after each transition the model loses its 

conformity the only transition fixed is the last one, so the coevolution doesn’t have to 

start over again. Another advantage of the solution proposed is the use of variables 

and saved data from the model. Usually when a transformation takes place some in-

formation can be missed or deleted. The approach proposes saving this data in order 

to be used later if the user needs it. 

 

The evolution of metamodel is an important part of the metamodel life cycle. 

ASIMOV Evolution was created based on the possible changes that could be done to 

the metamodel. The language allows defining a wide possibility of changes to the 

metamodels and allowing to be extended for new operations. 

 

As the Metamodeling is becoming more important the extension for the metamod-

els start to show up. The constraints are one of the first elements that came up. The 

possibility to define static sematic restrictions allows the metamodel to become more 

expressive. Allowing a constrained metamodel evolve is an important part of the pro-

posal. 
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Change catalog and their respective 
way of writing it in ASIMOV 

Evolution 

Juan David Rodríguez Ferreira 

ASIMOV: An assistance language for 
coevolving models 

Characteristics: 

• Extensible 

• Easy to use 

 

ASIMOV Evolution: 

This DSL goal is allowing the 
user to describe the possible 
changes that can be done to 
the metamodel. 
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ASIMOV Evolution: metamodel 

ASIMOV Evolution: operations 

Operations 

CreateClass(location,name) 

 

CreateAttribute(location,name,obligatory) 

 

CreateReference(location,name,destination,
upperBound,lowerbound) 

 

Delete(elementType,name) 

 

Update(path,nuevoValor) 

 

Retrieve(elementType,name):EObject 

 

 

 

– The operations are focused on 
the metamodel . The identifier 
used is the unique id from the 
EClass. 

– The language must support all 
the changes identified in the 
catalog. 

– There is a syntax based in XPATH 
used to access all the metamodel 
information. These syntax was 
created for our own ECore base 
concepts. 
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ASIMOV Evolution: syntax 
grammar co.edu.uniandes.Coevolucion with 
org.eclipse.xtext.common.Terminals 

 
generate coevolucion 
"http://www.edu.co/uniandes/Coevolucion" 

 
Evolution: 
'evolution' name=ID '{' 
 'to:' to=STRING 
 'from:' from=STRING 
 'instructions' '{'  
  instructions+=(Instruction)+ 
 '}' 
'}'; 

 
Instruction: 
(CC | CA | CR | U | D | R); 

 
CC: 
'createClass('location=STRING','name=STRING')'; 
 
CA: 
'createAttribute('location=STRING','name=STRING','obligato
ry=Bool')'; 
 

CR: 
'createReference('location=STRING','name=STRING','destina
tion=STRING','upperbound=INT','lowerbound=INT')'; 
 
U: 
'update('elementType=ElementType','location=STRING','ne
wData=STRING')'; 
 
D: 
'delete('elementType=ElementType','name=STRING')'; 
 
R: 
'retrieve('elementType=ElementType','name=STRING')'; 

 
enum Bool: 
true | false; 

 
enum ElementType: 
EClass | EAttribute | EReference | EPackage; 

 
 

Change # <<Name>> 

MM1 
 
 
 
<<Initial Metamodel >> 

MM2 
 
 
 
<<Target  metamodel>> 
 

Description: 
 
 
 
<<Description of the 
change made>> 
 

ASIMOV Evolution Syntax 
 
<<Script>> 
 

Change 
classification: 
 
 
<<Classification of 
the change>> 
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Catalog of possible changes in the 
metamodel 

1. Add an non obligatory EAttribute 
2. Modify name of an EAttribute 
3. Increase the lower limit of an de EAttribute 
4. Decrease upper limit of an EAttribute 
5. Make optional an EAttribute 
6. Generalize the upper limit of EAttribute 
7. Delete EAttribute 
8. Create EClass 
9. Modify name of EClass 
10. Modify name of referenced EClass 
11. Make an EClass abstract 
12. Make an EClass not abstract 
13. Add an superclass 
14. Delete Superclass 
15. Delete an EClass (without references) 
16. Add an non-obligatory EReference 
17. Modify name from EReference 
18. Decrease upper limit from EReference 

19. Increase lower limit from EReference 
20. Delete lower limit from EReference 
21. Delete upper limit from EReference 
22. Change target of EReference 
23. Change source of EReference 
24. Delete an leaf EClass  
25. Delete EClass (with in/out references) 
26. Delete EClass (with out references only) 
27. Modify type of EAttribute 
 

Case 1 Add an non obligatory EAttribute 

MM1 MM2 
Name – multiplicity 0..1 
 

Description: 
A new non-
obligatory Eattribute 
is created.  

ASIMOV Evolution Syntax 
 
 
evolution test { 

to:"mm2.ecore" 

from:"mm1.ecore" 

instructions{ 

createAttribute("defaultPackage/A",

"name",-1,0,String) 

} 

datatypes{ 

datatype String 

} 

} 

 
 
 
 
 
 
 
 
 

Change 
classification: 
 
non-breaking 
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Case 2 Modify name of an EAttribute 

MM1 MM2 
 

Description: 
The name of the 
attribute is changed 

ASIMOV Evolution Syntax 
 
evolution test { 

to:"mm2.ecore" 

from:"mm1.ecore" 

instructions{ 

update(EAttribute,"defaultPackage/A

/property.name","name") 

} 

} 

 
 

  
 

Change 
classification: 
 
Breaking but 
resolvable 

Case 3 Increase the lower limit of an de EAttribute 

MM1 MM2 
Value  multiplicity2..n 
 

Description: 
The minimun values 
of the attribute is 
changed from any 
valur to an specific 
number 
 

ASIMOV Evolution Syntax 
 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EAttribute,"defaultPackage/A

/property.lowerbound",2) 

} 

} 

 

  Change classification: 
If there are a number 
of attributes defined 
equal to the new 
bound then the change 
is non-breaking 
 if the number of 
defined attributes is 
lower than the new 
value the change is 
breaking and not-
resolvable 
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Case 4 Decrease upper limit of an EAttribute 

MM1 
Value  multiplicity0..n 
 

MM2 
Value  multiplicity0..2 
 

Description: 
The max number of  
the attribute bound 
is decreased 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EAttribute,"defaultPackage/A

/property.upperbound",2) 

} 

} 

 
 

  Change classification: 
If the number of 
defined attributes is 
equal or lower than 
the new value the 
changes is non-
breaking 
 if the defined 
elementes are greater 
than the new value the 
changes is breaking 
and not-resolvable 

Case 5 Make optional an EAttribute 

MM1 
Property – multiplicity 1..1 
 

MM2 
Property – multiplicity 0..1 
 

Description: 
An attribute is 
optional when the 
lowerbound is 0. 

ASIMOV Evolution Syntax 
 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EAttribute,"defaultPackage/A

/property.lowerbound",0) 

} 

} 

  
 
 
 
 
 

Change 
classification: 
 
Non-breaking 
change 
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Case 6 Generalize the upper limit of EAttribute 

MM1 
Property – multiplicity 0..1 
 

MM2 
Property – multiplicity 0..n 
 

Description: 
The upperlimit of an 
attribute defines the 
max number of 
possible attributes  

ASIMOV Evolution Syntax 
 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EAttribute,"defaultPackage/A

/property.upperbound",-1) 

} 

} 

  
 
 
 
 
 
 

Change 
classification: 
 
Non-breaking 
change 

Case 7 Delete EAttribute 

MM1 MM2 
Name – deleted 
 

Description: 
An attribute is 
deleted from the 
model 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

delete(EAttribute,"defaultPackage/A

/name") 

} 

} 
 
 

  Change 
classification: 
 
Breaking but 
resolvable 
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Case 8 Create EClass 

MM1 
 

MM2 
 

Description: 
A new Eclass is 
created 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

createClass("defaultPackage","B") 

} 

} 

 
 
 

  
 

Change 
classification: 
Non-breaking 
change 

Case 9 Modify name of EClass 

MM1 
 

MM2 
 

Description: 
The name of the 
Eclass is changed 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/A.nam

e","C") 

} 

} 

 
 

  
 
 
 

Change 
classification: 
Breaking but 
atomaticaly 
resolvable 
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Case 10 Modify name of referenced EClass 

MM1 
 

MM2 
 

Description: 
The name of an 
EClass that is 
referenced by others 
is changed  
 

ASIMOV Evolution Syntax 
 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/B.nam

e","C") 

} 

} 

 

  
 
 
 
 
 

Change 
classification: 
Non-breaking 

Case 11 Make an EClass abstract 

MM1 
 

MM2 
 

Description: 
The property 
abstract of an Eclass 
is turned off. 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/A.abs

tract",true) 

} 

} 

 
 
 
 
 
 

  Change 
classification: 
Breaking but 
resolvable 
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Case 12 Make an EClass not abstract 

MM1 
 

MM2 
 

Description: 
Makes an Eclass no 
longer abstract. 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/A.abs

tract",true) 

} 

} 

 
 
 
 

Change 
classification: 
Non-breaking 
change 

Case 13 Add an superclass 

MM1 
 

MM2 
 

Description: 
A new supperclass is 
added to the as an 
extension of an 
existing one 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/A.sup

erclass","defaultPackage/Abs") 

} 

} 

 
 
 
 
 

  Change 
classification: 
Non-breaking 
change 



28/07/2011 

11 

Case 14 Delete Superclass 

MM1 
 

MM2 
 

Description: 
The ECLass stops 
having a superclass  

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EClass,"defaultPackage/A.sup

erclass",null) 

} 

} 

 
 
 
 
 

. Change classification: 
The change is nonn-
breaking when the 
superclass doesn’t 
have any attribute. 
 
If the super class have 
one or more attributes 
the change is breaking 
but resolvable. 

Case 15 Delete an EClass (without references) 

MM1 
 

MM2 
 

Description: 
An Eclass without 
references is deleted 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

delete(EClass,"defaultPackage/A") 

} 

} 

 
 

  Change 
classification: 
Breaking but 
resolvable 
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Case 16 Add an non-obligatory EReference 

MM1 
 

MM2 
 

Description: 
One reference is 
created from A to B, 
this reference have a 
lowerbound of 0 
and upperbound of 
* (any). 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

createReference("defaultPackage/A",

"has","defaultPackage/B",-1,0) 

} 

} 

 
 
 
 

 The upperbound is *, so any 
number of elements can be 
referenced. In ASIMOV the * is 
represented with a -1. 

Change classification: 
 
Non-breaking change 

Case 17 Modify name from EReference 

MM1 
 

MM2 
 

Description: 
The name of an 
Ereference is 
changed 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has.name","hasMany") 

} 

} 

 
 
 
 
 

  
 

Change classification: 
Breaking but resolvable 
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Case 18 Decrease upper limit from EReference 

MM1 
 

MM2 
 

Description: 
The upper limit of 
the relation is 
changed. 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has.upperbound",1) 

} 

} 

 
 
 
 

  
 

Change classification: 
Brraking but resolvable 
in most cases except 
when: 
- There are less 

instances of B than 
the lower bound 

- There are more 
instances of B than 
the upper bound 

Case 19 Increase lower limit from EReference 

MM1 
 

MM2 
 

Description: 
The lower limit of 
the relation is 
changed. 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has.lowerbound",1) 

} 

} 

 
 
 
 
 

  Change classification: 
Cases: 
- Is non breaking 

when there are 
multiple instances 
of B 

- Is breaking and not-
resolvable when 
there are not 
enough instances of 
B 
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Case 20 Delete lower limit from EReference 

MM1 
 

MM2 
 

Description: 
The lower bound of 
the EReference is 
relaxed 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has.lowerbound",0) 

} 

} 

 
 
 
 
 

  
 
 
 

Change classification: 
Non-breaking change 

Case 21 Delete upper limit from EReference 

MM1 
 

MM2 
 

Description: 
The upper bound of 
the EReference is 
relaxed 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has.upperbound",-1) 

} 

} 

 
 
 
 
 

  
 
 

Change classification: 
Non-breaking change  
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Case 22 Change target of EReference 

MM1 
 

MM2 Description: 
The target of an 
EReference is 
changed to another 
EClass 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has/target","defaultPackage/C") 

} 

} 

 
 

  
 
 

Change 
classification: 
Breaking but 
resolvable 

Case 23 Change source of EReference 

MM1 
 

MM2 Description: 
The source of an 
EReference is 
changed to another 
EClass 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/has/target","defaultPackage/C") 

} 

} 

 
 

  
 
 

Change 
classification: 
Breaking but 
resolvable 
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Case 24 Delete Leaf EClass 

MM1 
 

MM2 
 

Description: 
The Eclass B is 
deleted from the 
metamodel, but it 
was referenced by 
other classes. 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

delete(EClass,"defaultPackage/A") 

} 

} 

 
 

  
 
 

Change 
classification: 
Breaking but 
resolvable 

Case 25 Delete EClass (with in/out references) 

MM1 
 

MM2 
 

Description: 
The entity B that 
have references and 
is referenced by 
other Eclasses is 
deleted 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

delete(EClass,"defaultPackage/B") 

} 

} 

 
 
 
 
 
 
 
 
 

  Change 
classification: 
Breaking but 
resolvable 
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Case 26 Delete EClass (with out references only) 

MM1 
 

MM2 
 

Description: 
The entity that is 
references is 
deleted. Along with 
the relation from 
the other class. 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

delete(EClass,"defaultPackage/A") 

} 

} 

 
 

  
 
 
 
 

Change 
classification: 
Breaking but 
resolvable 
 

Case 27 Modify type of EAttribute 

MM1 
 

MM2 
 

Description: 
The tipe of an 
attribute is changed, 
one important 
aclaration is that 
properties include 
only simple types 
not references to 
other clases. 
 

ASIMOV Evolution Syntax 
 
evolution Test{ 

to:"MM2.ecore" 

from:"MM1.ecore" 

instructions{ 

update(EReference,"defaultPackage/A

/name.type",EInt) 

} 

datatypes{ 

datatype EInt 

} 

} 

 
 

  
 

Change classification: 
Cases: 
Anything to String  is 
breaking but resolvable 
 
Anything from string  
is breaking but not 
resolvable 

 


