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 Tool for the model-based 
 analysis of discrete-event 
 systems (here focus on
 CTMCs)

 Developed under the lead 
 of Bil l Sanders , where
 other groups contributed . 

 Releases can be obtained 
 from www.mobius .uiuc .edu
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The Editors : 
Atomic Models

Supported formal isms : 
SAN, PEPA, Bucket&Balls, 
Modest, etc..

Employed for specifying 
elementary units of the 
system under analysis

Atomic models combined 
within one executable model can 
be of different kind
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The Editors : 
Model Composer

Supported composit ion 

schemes : Synchronize, Sharing 

of variable and Replication 

Sub-units of composed models 

are atomic or composed 

models

=> Complex high- level 
model of system
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The Editors : 
Model Composer
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The Editors : 
   Performance Variable

Complex measures for 

evaluating system behavior

Rate Rewards : 
ChannelAvailability: 
  if (Channel->Mark() = = 0) 
     return 1;
  else return 0;

Impulse Rewards :
if (send->Enabled()) return 1;
(can also be state dependent)



13

The Editors : 
   Design Experiments

Define fixed values or ranges for the parameters 

(global variables) of the model , e .g . :

Varying values for the activity rates

Varying values for number of tokens or 
init ia l value of state variable

Varying values for number of repl icas
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Solvers : Generate reward-annotated CTMCs

Traditional Generator
(Hash Table + Sparse Matrix)

Symbol ic Generators : 

MDD-based approach [Derisavi+03] ,
inspired by Saturation Technique of Ciardo et al. 
✗ run-time sometimes not satisfactory
✗ usage of instantaneous activities limited,
✗ impulse rewards not supported

ZDD-based activity- local scheme 
[Lam03 ,Lam06] 

✗ instantaneous activities not yet supported
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Solvers : Numerical Solution

On the basis of the transit ion rate matrix of 
each set of parameters transient state and 
steady state probabi l it ies are computed

Moebius offers a wide range of numerical 
solut ion methods
Jacobi , Gauss-Seidel , Takahashi , . . . 
. . . . . .  .   .

Solvers employ state-level AFI for 
access ing trans it ion rate matrices

Proprietary solvers for ZDDs [Lam06b] 
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Moebius (Key features)
 Multi-solution : Deterministic or stochastic delays

=> Numerical (with CTMCs) or 
simulation-based analysis of models

Composit ional model l ing style : User-defined symmetries 
are exploited (Repl icate), leading to much smaller CTMCs

Multi-formal ism: Different model description methods can 
be combined within one executable model

Extendabi l ity : Abstract Interfaces :

AFI: Formalism-independent model descriptions in C++

(State-Level AFI: Layout of transition matrix is 
independent of solvers.)


