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Inconsistencies within UML models or between UML models and require-
ments, standards, or other design artifacts may result directly in software de-
fects. IV&V capability for systematic UML model consistency checking can 
help prevent these defects. Audit and evaluation of inconsistencies may also 
provide clues to other deficiencies in model correctness or completeness. 
This poster was developed through a NASA IV&V Summer College Intern-
ship Program (SCIP) project. It presents classes of UML model inconsis-
tency, examples of UML model inconsistency, approaches to identifying in-
consistency, and some consistency checking tools of interest. 

Horizontal Intra-Model Inconsistencies 

Source: Management and verification of the consistency among UML Models,  

Atsushi Ohnishi (Department of Computer Science, Ritsumeikan University, Shiga 

525-8577, Japan) 

Classes of  

Inconsistency 

 

Horizontal 

Inconsistency 

 

 
Between models or diagrams 

at the same level of 

abstraction 

Syntactic 

Inconsistency 
Between Model and Language 

Rules 

Inter-Model 

Inconsistency 
Between different models 

Intra-Model 

Inconsistency 
Within a Model or Diagram 

Static 

Inconsistency 
In Model Structure, Content 

or Syntax 

Are we building the system 

right? 

Dynamic 

Inconsistency 
Between modeled and ex-

pected behavior 

Are we building the right 

system? 

Examples of  

Inconsistency 

UML Model 

Checking Tools 

UML/Analyzer is an incremental consistency checking tool. 

The tool locates inconsistencies and presents them in a 

graphical interface. The interface allows the user to select 

a specific inconsistency, choose how to fix it, and re-

analyze the model see if the fix made anything else incon-

sistent. This process is repeated until all defects are re-

solved. UML/Analyzer includes both UML and OCL model 

checking capability. 

SPIN (Simple PROMELA IN-

terpreter) is a prominent tool in the UML 

model checking literature. SPIN reports 

deadlocks, unspecified receptions, incom-

pleteness, race conditions, and unwar-

ranted assumptions about the relative 

speeds of processes. SPIN uses PROMELA (Process Meta Lan-

guage) to check models. However, SPIN is not made specifically 

for UML. Use of SPIN requires translation from UML to a SPIN 

model. XSPIN could potentially be used to integrate PROMELA 

and SPIN with Together or other Eclipse-based UML modeling 

tools for UML model consistency checking. 

Approaches to 

Finding Inconsistency 

http://lci.cs.ubbcluj.ro  

OCLE provides an environment for formulating OCL rules and 

for detecting static and dynamic inconsistency at the model 

level of system abstraction.  In addition to automating 

checks against UML Well-Formedness rules, OCLE automates 

Methodological Rules, Profile Rules or Target Implementation 

Language Rules expressed in OCL.  For example, the OCLE 

tool can be used to check that object diagrams conform to a 

class model, i.e., that invariants specified in the class model 

hold in the object diagrams.  Dynamic consistency checking is 

supported via translation of OCL enhanced UML to Java 

source code.  

Semantic 

Inconsistency 
Different Meanings 

http://www.jku.at/sea/

content/e126342/

e126449/ 

http://spinroot.com/ 

Source: An Overview of UML Consistency Management. 

M. Elaasar, L. Briand 

http://lci.cs.ubbcluj.ro/ocle/overview.htm
http://www.jku.at/sea/content/e126342/e126449/
http://www.jku.at/sea/content/e126342/e126449/
http://spinroot.com/spin/whatispin.html#A

