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Quick ReviewQuick Review

Main Reasons to develop Main Reasons to develop MetaEditMetaEdit+:+:
nn To speed up software development, while To speed up software development, while 

minimizing problems common to it. Ex: minimizing problems common to it. Ex: 
mediocre production due to time constraints.mediocre production due to time constraints.

nn To solve problems that were common and To solve problems that were common and 
apparent with the DSM solutions at the time. apparent with the DSM solutions at the time. 

nn To provide services that were inexistent in To provide services that were inexistent in 
these software solutions. Ex: Inclusion of a these software solutions. Ex: Inclusion of a 
multimulti--tool environment, and multitool environment, and multi--visual visual 
representation.representation.
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Underlying IdeasUnderlying Ideas

MetaEditMetaEdit+ vows to provide:+ vows to provide:
nn Model Repository functions for consistency Model Repository functions for consistency 

check, and integrationcheck, and integration
nn MultiMulti--user access to created models and user access to created models and 

metameta--modelsmodels
nn Varied modeling methods (graphical, textual, Varied modeling methods (graphical, textual, 

tabular)tabular)
nn A true meta modeled environment created A true meta modeled environment created 

with a real metawith a real meta--metameta--model languagemodel language
nn Varied data reporting techniques, and code Varied data reporting techniques, and code 

generation methodsgeneration methods
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The software�s ArchitectureThe software�s Architecture

MetaEditMetaEdit+ architecture + architecture 
consists of:consists of:
nn An Object Repository: An Object Repository: 

holds data related to holds data related to 
models and metamodels and meta--models, models, 
user, and data access infouser, and data access info

nn A A MetaEngineMetaEngine: processes : processes 
and handles all user and handles all user 
requests, and data sent requests, and data sent 
from the O.R.from the O.R.

nn Various independent clientVarious independent client--
side tools: provides an side tools: provides an 
interface for model accessinterface for model access

Architecture is centered Architecture is centered 
around the around the MetaEngineMetaEngine to to 
update the software in a update the software in a 
simple and fast mannersimple and fast manner
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MetaEdit+�sMetaEdit+�s MetaMeta--metameta--languagelanguage

It is called GOPPRR, and its name is an amalgamation It is called GOPPRR, and its name is an amalgamation 
of the types of objects that can be created with of the types of objects that can be created with 
MetaEditMetaEdit++
G is for graph, and it is the model that created based on G is for graph, and it is the model that created based on 
a project (metaa project (meta--model). Here we also determine how model). Here we also determine how 
objects, ports, roles and relationships are connected to objects, ports, roles and relationships are connected to 
one another one another 
O is for object, and it represents elements of a metaO is for object, and it represents elements of a meta--
model. Ex: places and transitions on a Petri Netmodel. Ex: places and transitions on a Petri Net
P is for the properties that a graph, object, or relationship P is for the properties that a graph, object, or relationship 
can havecan have
P also stands for ports, and it is how we determine types P also stands for ports, and it is how we determine types 
of connectionsof connections
R is for relationship between objectsR is for relationship between objects
And the last R is for roles which determine the behavior And the last R is for roles which determine the behavior 
of an object in a modelof an object in a model
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MetaEdit+�sMetaEdit+�s MetaMeta--metameta--languagelanguage

Everything that is created with Everything that is created with MetaEditMetaEdit+ + 
is stored on the O.R. using GOPPRRis stored on the O.R. using GOPPRR

The GOPPRR is designed to allow The GOPPRR is designed to allow 
creation and recreation and re--use of objects and their use of objects and their 
behaviors in a fast mannerbehaviors in a fast manner

Also the GOPPRR provides means to Also the GOPPRR provides means to 
maintain consistency of objects, roles, and maintain consistency of objects, roles, and 
etc among different graphs (models). etc among different graphs (models). 
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Rules with Rules with MetaEditMetaEdit++

MetaEditMetaEdit+ does not have an engine that + does not have an engine that 
uses or generates Graph Grammar like uses or generates Graph Grammar like 
ATOM3ATOM3

Therefore, there is not a rule execution Therefore, there is not a rule execution 
scheme like the one we used for scheme like the one we used for 
assignment 5assignment 5

MetaEditMetaEdit+, though, does provide an API to +, though, does provide an API to 
access graphs contained in a modelaccess graphs contained in a model
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ProjectProject

This project is about adapting Graph Grammars This project is about adapting Graph Grammars 
to the API calls in to the API calls in MetaEditMetaEdit++

The first part of the project would be carried out The first part of the project would be carried out 
using ATOM3, so that I could understand the using ATOM3, so that I could understand the 
underlying work of FSM simulationunderlying work of FSM simulation

The second part concentrated on �translating� The second part concentrated on �translating� 
the work done with ATOM3 to the work done with ATOM3 to MetaEditMetaEdit++

To maintain simplicity, the rules that were going To maintain simplicity, the rules that were going 
to be adapted were based on the simulation of to be adapted were based on the simulation of 
Finite State AutomataFinite State Automata
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Project stepsProject steps

The projects was carried as follows:The projects was carried as follows:
1.1. MetaMeta--model Finite State Machines in ATOM3model Finite State Machines in ATOM3

2.2. Model simulation rules for FSM simulation in Model simulation rules for FSM simulation in 
ATOM3ATOM3

3.3. Simulate Simulate FSMsFSMs and inspect their how rules where and inspect their how rules where 
executedexecuted

4.4. MetaMeta--Model Model FSMsFSMs in in MetaEditMetaEdit++

5.5. Study the Study the MetaEdit+�sMetaEdit+�s API and learn how to access API and learn how to access 
and manipulate graphsand manipulate graphs

6.6. Apply simulation rules to the FSM in Apply simulation rules to the FSM in MetaEditMetaEdit++
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Working with ATOM3Working with ATOM3

The FSM metaThe FSM meta--model model 
was implemented close to was implemented close to 
FSA in ATOM3FSA in ATOM3

Differently from the FSA Differently from the FSA 
implemented in ATOM3, implemented in ATOM3, 
my FSM used Class my FSM used Class 
DiagramsDiagrams

The Current class is just The Current class is just 
an empty class used  an empty class used  
device to help in the FSM device to help in the FSM 
simulation  simulation  
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Working with ATOM3Working with ATOM3

With the metaWith the meta--model model 
implemented, the next step implemented, the next step 
was to implement the ruleswas to implement the rules
Once more, the design of the Once more, the design of the 
rules were based on the paper rules were based on the paper 
by Prof. Hans, Metaby Prof. Hans, Meta--Models Models 
are models tooare models too
Differently from the paper Differently from the paper 
though, only two rules were though, only two rules were 
implementedimplemented
As it was seen later on my As it was seen later on my 
work, the rules for state work, the rules for state 
transition and local state transition and local state 
transition could be condensed transition could be condensed 
into oneinto one
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Working with Working with MetaEditMetaEdit++

MetaMeta--modeling the modeling the 
FSM was done by FSM was done by 
using using MetaEdit+�sMetaEdit+�s
formsforms
State symbols also State symbols also 
used used MetaEdit+�sMetaEdit+�s
dynamic symbol dynamic symbol 
display. display. 
Initial states had and Initial states had and 
arrow on its top, and arrow on its top, and 
final states had an final states had an 
extra circle extra circle 
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Working with Working with MetaEditMetaEdit++

With the FSM metaWith the FSM meta--
model implemented, model implemented, 
the next move was to the next move was to 
create a modelcreate a model

This model would be This model would be 
used as a test ground used as a test ground 
for the use of the for the use of the 
MetaEdit+�sMetaEdit+�s APIAPI
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Working with Working with MetaEditMetaEdit++

The API testing that The API testing that 
were performed can were performed can 
be summed to the be summed to the 
use of its methods to:use of its methods to:
nn Retrieve the states Retrieve the states 

and transitions in a and transitions in a 
modelmodel

nn Use animation for the Use animation for the 
simulationsimulation

nn Retrieve a particular Retrieve a particular 
properties of objects in properties of objects in 
the modelthe model
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Adapting RulesAdapting Rules

In order to generate rules that could be In order to generate rules that could be 
transposed from ATOM3 to transposed from ATOM3 to MetaEditMetaEdit+, I used +, I used 
Eugene Eugene Syriani�sSyriani�s MOTIF (code generation tool)MOTIF (code generation tool)
Using the FSM rules defined on the first stages Using the FSM rules defined on the first stages 
of the project, python files that handled of the project, python files that handled GG�sGG�s
were generated by Eugene�s codewere generated by Eugene�s code
These files made use of ATOM3 data to These files made use of ATOM3 data to 
manipulate the graph structures (models) that manipulate the graph structures (models) that 
were created using the FSM metawere created using the FSM meta--modelmodel
The generated python files would serve as the The generated python files would serve as the 
basis for the transformation rules in basis for the transformation rules in MetaEditMetaEdit++
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Adapting RulesAdapting Rules

As the rule generation was finished with ATOM3, As the rule generation was finished with ATOM3, 
next was to use them with next was to use them with MetaEditMetaEdit++
Due to the Due to the MetaEdit+�sMetaEdit+�s API�s structure, the rules API�s structure, the rules 
could not be �translated literally�could not be �translated literally�
MetaEdit+�sMetaEdit+�s API consists of web service API consists of web service 
methods (defined in a WSDL file) that can only methods (defined in a WSDL file) that can only 
be called through its local API server (provided be called through its local API server (provided 
by by MetaEditMetaEdit+)+)
Also the API does not work with use standard Also the API does not work with use standard 
structures, like lists or dictionaries, and data structures, like lists or dictionaries, and data 
types in their callstypes in their calls
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Translation ProblemsTranslation Problems

The lack of manipulation of standard data structures and The lack of manipulation of standard data structures and 
data types did cause problems since ATOM3 use them data types did cause problems since ATOM3 use them 
extensivelyextensively
MetaEditMetaEdit+ manipulates everything with its own data + manipulates everything with its own data 
types and array variants. Everything centers around types and array variants. Everything centers around 
themthem
To make matters a bit more difficult the API never To make matters a bit more difficult the API never 
provides direct access to a model. provides direct access to a model. 
For example, in the FSM case, you can only retrieve all For example, in the FSM case, you can only retrieve all 
the states, or all the transitions, but never retrieve them the states, or all the transitions, but never retrieve them 
together as a whole graph. Thus having access to how together as a whole graph. Thus having access to how 
they are connected to each other becomes non trivial.they are connected to each other becomes non trivial.
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Translation ProblemsTranslation Problems

To add to this problem the API, when used with the To add to this problem the API, when used with the 
SOAP library I used, calls seem to break within loops, so SOAP library I used, calls seem to break within loops, so 
the code flow for these rules had to be broken down, and the code flow for these rules had to be broken down, and 
were not optimally arranged were not optimally arranged 
Also you never have access to the objects in a graph Also you never have access to the objects in a graph 
and their, you can only get references  to it, namely their and their, you can only get references  to it, namely their 
object IDs. object IDs. 
Never having direct access to objects and properties, a Never having direct access to objects and properties, a 
programmer can access only them through a provided programmer can access only them through a provided 
web service. web service. 
In large programs, this becomes a problem (the In large programs, this becomes a problem (the 
methods, most of the time, retrieve single properties and methods, most of the time, retrieve single properties and 
objects and not in bundles) since a large  number of API objects and not in bundles) since a large  number of API 
calls can be made, which considerably slows down the calls can be made, which considerably slows down the 
programprogram
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Translation ProblemsTranslation Problems

These limitations make the translated rule code much These limitations make the translated rule code much 
bigger than it actually is on ATOM3. Ex: below to the left bigger than it actually is on ATOM3. Ex: below to the left 
is the Locate Initial from ATOM3, and to the left is its is the Locate Initial from ATOM3, and to the left is its 
MetaEditMetaEdit+ counterpart+ counterpart
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Executing the FSM simulationExecuting the FSM simulation
Like the rules generated by Like the rules generated by 
Eugene�s code, the Eugene�s code, the MetaEditMetaEdit+ + 
rules are classes that must have rules are classes that must have 
the graph of objects in a model the graph of objects in a model 
passed to itpassed to it
Once the graph is received, the Once the graph is received, the 
MetaEditMetaEdit+ rules emulate the + rules emulate the 
ATOM3 three rules and by first ATOM3 three rules and by first 
locating the initial state, and then locating the initial state, and then 
switching states according to switching states according to 
strings passed through strings passed through stdinstdin
One thing to note is that with One thing to note is that with 
problem with loops, the animation problem with loops, the animation 
of the simulation cannot be of the simulation cannot be 
completely donecompletely done
Only the first and second states Only the first and second states 
can be animated before the can be animated before the 
program crashes. To avoid this program crashes. To avoid this 
problem the ID of the current state problem the ID of the current state 
is printed out on the consoleis printed out on the console
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A note about API accessA note about API access

Also it is important to say that since the API only Also it is important to say that since the API only 
provides access through a WSDL file, languages provides access through a WSDL file, languages 
that do not have tools to parse and generate the that do not have tools to parse and generate the 
data types and methods from this file, are data types and methods from this file, are 
rendered uselessrendered useless
I mention this, because the first Python library I mention this, because the first Python library 
that I used (that I used (SOAPpySOAPpy) to parse the WSDL ) to parse the WSDL 
ignored the data types defined in it ignored the data types defined in it 
Thus I was forced to switch to a different library, Thus I was forced to switch to a different library, 
the the ZoleraZolera SOAP Infrastructure (ZSI) library , SOAP Infrastructure (ZSI) library , 
which did all the parsing necessary to provide which did all the parsing necessary to provide 
complete access to the API complete access to the API 
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ConclusionsConclusions

The API provides some great access The API provides some great access 
methods to models that even though methods to models that even though 
different from the intern logic of ATOM3 different from the intern logic of ATOM3 
can be very useful in transformation rulescan be very useful in transformation rules

The use of web services for their API does The use of web services for their API does 
provide great flexibility and access for any provide great flexibility and access for any 
programming language, as long as there is programming language, as long as there is 
a library that parses XML correctlya library that parses XML correctly
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ConclusionsConclusions

The API documentation is simplistic and does not The API documentation is simplistic and does not 
provide much information besides what methods doprovide much information besides what methods do
There is no support for error messages, so API error There is no support for error messages, so API error 
messages can be cryptic messages can be cryptic 
Not having direct access to objects, within models, Not having direct access to objects, within models, 
helped slowing down the FSM simulation considerablyhelped slowing down the FSM simulation considerably
There are some handling issues with method calls and There are some handling issues with method calls and 
their arguments. Since, their arguments. Since, MetaEditMetaEdit+ is a closed source + is a closed source 
software you cannot investigate its internal parts to figure software you cannot investigate its internal parts to figure 
out these problemsout these problems
Also there is need for a SOAP library that execute these Also there is need for a SOAP library that execute these 
API calls properly, or most of the API work will be API calls properly, or most of the API work will be 
ravaged by crashes ravaged by crashes 
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Questions?Questions?
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