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Conformance Testing of Reactive Systems

• checks the correctness of the implementation with 
respect to its specification

• compares the observable behavior of an 
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• compares the observable behavior of an 
implementation of a reactive system with the 
behavior described by a formal specification, 
according to a conformance relation



Institut für Sofwaretechnologie

• Conformance Testing of Reactive Systems
• TGV
• LOTOS
• Test Case Generation Workflow 

Professor Horst Cerjak, 19.12.2005
4

Valentin Constantin Chimisliu 23.06.2009 MOTIP

• Test Case Generation Workflow 
• Transforming Statecharts to LOTOS
• Test Case generation
• Future Work



Institut für Sofwaretechnologie

TGV
(Test Generation with Verification Technology) 

• distributed with the CADP toolbox
• generates conformance test suites from specifications 

of reactive systems
• based on the IOLTS model
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• based on the IOLTS model
• on-the-fly test generation algorithms 
• allows test generation focused on well defined 

behaviors formalized by test purposes.
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TGV
(Test Generation with Verification Technology)

• The Test Purpose

– represents an abstract description of a subset of 
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– represents an abstract description of a subset of 
the specification

– is a way to limit the searched state space
– is a way to focus the test case generation on a 

certain part of the specification
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LOTOS

• formal description technique developed within ISO
• composed of:

• a process algebraic part based on CCS and CSP 
• and a data algebraic part based on the abstract data type language 

(ACT ONE).
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(ACT ONE).

• describes a system as a set of interacting communicating 
processes

• processes are described through behavioral expressions
• processes communicate through event gates
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LOTOS

specification name spec [gate list]
(parameter list) : functionality

type definitions process name_proc [gate list] 

LOTOS Specification structure

LOTOS Process structure
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type definitions

behavior
behavior expression

where
type definitions
process definitions

endspec

process name_proc [gate list] 
(parameter list) : functionality

behavior
behavior expression

where
type definitions
process definitions

endproc
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LOTOS

• Some LOTOS operators:
– “;” - action prefix describes a system that will initially accept an 

action g behaving afterwards as B.
– “[ ] ” - choice composes two alternative behaviors.            

(Car starts;DRIVE) [ ] (Car broken; WALK)
– “||” – full synchronization denotes the fact that the events which 

occur in either of the behavior expressions have to synchronize. 
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occur in either of the behavior expressions have to synchronize. 
(a;b;X)||(a;b;Y) 

– “|[< gates >]| ” partial synchronization means that concurrent 
behaviors  synchronize on the gates listed in the operator. (a;b;c;P) 
|[b]| (b;y;T) includes a;b;y;c... and a;b;c;y... .

– “|||” - interleaving operator allows behaviors to unfold completely  
independently in parallel. (a;b;c;P) ||| (x;y;T) includes a;x;y;b;c... 

– “stop ” - inaction represents a system that can not show any action.
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System Description: Diagnosis Model
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Transformation Rules

• States are mapped to processes 
• Variables map to process parameters
• Behavioral expressions are derived from transitions

– triggering events => gates offering
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– triggering events => gates offering
– assignment statements =>parameter operations
– generation of events =>gates offerings

• Run to completion step
• Atomic nature of firing transitions
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Composite states with History nodes
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process S_Diagnose_Model_Message [RErMem, ErAct, ErNAct, Gtw]
(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=

[Hst_1 = 1] -> DM_S_NotActive_NotStored [RErMem, ErAct, ErNAct, Gtw]
(Timer, EvCount, TQ, Hst_1) 

[ ]
[Hst_1 = 2] -> DM_S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]

(Timer, EvCount, TQ, Hst_1) 
…………..
endproc

process S_Diagnose_Model_Message [RErMem, ErAct, ErNAct, Gtw]
(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=

[Hst_1 = 1] -> DM_S_NotActive_NotStored [RErMem, ErAct, ErNAct, Gtw]
(Timer, EvCount, TQ, Hst_1) 

[ ]
[Hst_1 = 2] -> DM_S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]

(Timer, EvCount, TQ, Hst_1) 
…………..
endproc
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Simple states

process DM_S_NotActive_NotStored [RErMem, ErAct, ErNAct, Gtw]
(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=

process DM_S_NotActive_NotStored [RErMem, ErAct, ErNAct, Gtw]
(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=
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(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=

evErrorActive ?id:Nat ;
DM_S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]

(Timer, 1, TQ, 0) 
[ ]
evRequestErrorMemoryClear; 
S_Diagnose_Model_Message [RErMem, ErAct, ErNAct, Gtw]

(false, EvCount, TQ, 0) 
…………..
endproc

(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) : noexit :=

evErrorActive ?id:Nat ;
DM_S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]

(Timer, 1, TQ, 0) 
[ ]
evRequestErrorMemoryClear; 
S_Diagnose_Model_Message [RErMem, ErAct, ErNAct, Gtw]

(false, EvCount, TQ, 0) 
…………..
endproc
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Atomic nature of firing transitions

• The actions on a transition are executed as an atomic 
unit

• Once the BapHeartBeatSt event is received, the only 
allowed sequence of actions is the one representing 
the actions of the fired transitions
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the actions of the fired transitions

process S_Comm_Observation_On[ErAct, ErNAct, BapHeartBeatSt]
(mdl:Nat, hb_factor:Nat) noexit :=

BapHeartBeatSt;
EvErrorNotActive !mdl ;
S_Comm_Observation_On [ErAct, ErNAct, BapHeartBeatSt](mdl, hb_factor)
[ ]
…….
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Run to completion step

• After consuming an event, a statechart will execute until 
reaching a stable state (i.e. no completion transitions can 
fire)

process S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]
(Timer:Bool, EvCount:Nat, TQ:Nat, Hst_1:Nat ) noexit :=
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[not(EvCount > TQ)] ->
(

evErrorNotActive ? id:Nat [id eq mdl];
S_Active_NotStored [RErMem, ErAct, ErNAct, Gtw]

(Timer, EvCount, TQ, Hst_1)
[ ]

………
)
[ ]
[EvCount > TQ] -> S_Active_Stored[RErMem, ErAct, ErNAct, Gtw]

(Timer, EvCount, TQ, Hst_1)
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Test Purpose Specification
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Aldebaran Format Graphical Representation

Test Purpose Specification
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Extracted Test Case
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Test Purpose Specification
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Mapping the Abstract Test Cases
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Future Work

• Handle a larger subset of UML statechart 
components
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• Communicating models(asynchronous 
communication)

• Test purpose selection in a user friendly way
• Case studies on larger models
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Thank You !
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Thank You !


