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Compartment Role Object Model 
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Our Assumed Role Model
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Our Assumed Role Model
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• Roles have properties and behaviors 

• objects may play different roles simultaneously 

• objects may acquire and abandon roles dynamically 

• roles can be transferred between objects 

• the state of an object can be role-specific 

• features of an object can be role-specific 

• an object and its roles share identity 

• an object and its roles have different identity 

• roles depend on compartments 

• compartments have their own identity
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Our Assumed Role Model
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• applied role concept to different layers of the 

application independently 

• Are the states of roles the same on each layer? 

• Are any transitions between layer-specific role states 

possible?
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Role States
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Application Layer (AL)

Application Layer

Not 
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Bound
Active

Passive

• Bound Active roles’ behavior 
is ‘visible’ to the user 

• Bound Passive roles’ 
behavior is not perceivable

• role-base application thats behavior can be modified 

dynamically at run time (through roles) 

• user-interaction, business logic etc.
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Runtime Environment Layer (REL)

Runtime Environment Layer

Not 
Existent Unbound

Player

CompartmentBound

• Bound roles are considered 
for the method dispatch 

• Unbound states are 
transparent for the 
application and transient

• book-keeping of currently played roles (binding 

information) 

• dispatch of method invocations 

• creation, deletion, binding etc. of roles
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• mapping of the programming-language specific 

object instances of roles and players to their 

respective representation on the database layer 

• autonomous storage to the database on changes 

made to the objects
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Persistence Layer (PL)
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Database Layer (DBL)

Database Layer
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• Only information about roles 
being bound to players are 
required being persistent

• stores roles, players and bind information persistently
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• combinatorics allow invalid states → might also occur 

if the system is left unattended 

• motivation: roles instances might exist on a single 

layer only, but the “entity” of the role cuts all layers in 

the layer stack 

• limit space of possible transitions of a role, globally in 

the system
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Global Role State
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Create and Store a Role
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Reload a Role from the Database
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The Global State Manager
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Global State Manager
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The Global State Manager
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• transitions of global role states can be checked at run 

time 

• model can be used to check the system in advance 

for correctness 

• possibly especially interesting in the case of 

constraints or collaborations between roles
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Benefits
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Global State Manager
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The Global State Manager
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• transitions of global role states can be checked at run 

time 

• transactional changes of multiple roles can both be 

checked and guided 

• model can be used to check the system in advance 

for correctness 

• possibly especially interesting in the case of 

constraints or collaborations between roles
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Benefits
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• role-concept on the modeling and programming 

language level 

• exemplary investigation of the role-concept in an 

entire software application 

• argument to incorporate the concept in a run-time 

model to allow for dynamic adaptation and validation
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Conclusion
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• refinement of layers 

• superset of role models that fulfil the state machine 

• different quality / isolation levels 

• e.g. transactional storage of changes of role 

bindings / creations vs. lazy storage that allows 

information loss 

• distributed settings & decentralization aspects
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Future Work
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