






OSEK/VDX Specification 

RTOS design 

directly describe RTOS 
design in Promela. 

Promela description 
for checking the design 

Modeling the possible 
usage of RTOS and 
expected results. 

model checking by Spin 

straightforward 
target 
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task queues 

TCB 

tables for resource and 
 interrupts management 

The scheduler of OSEK/VDX RTOS 
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1:TerminateTask() 

2:TerminateTask() 

ActivateTask(1) 

ActivateTask(2) 

RTOS design Environment (2 Tasks, Task 1<Task 2) 

invokes 

info 





Environment Model 

TaskA(pr:5) 

ResA(pr:8) 

Get/Release 

TaskA(pr:5) 

TaskB(pr:3) 

Activate 

TaskA(pr:5) 

TaskB(pr:5) 

Activate 
TaskA(pr:5) 

TaskB(pr:5) 

Activate ResA(pr:8) 

Get/Release 

•  2 tasks with different priorities. 
•  1 task and 1 resource. 
•  2 tasks and 1 resource. 
•  1 task and 2 resource. 
.... 

Possible Environments Modeling 

Promela Descriptions 
of Environments 

Automatic Generation 

RTOS Design 

Model Checking 



•  2 tasks with different priorities. 
•  1 task and 1 resource. 
•  2 tasks and 1 resource. 
•  1 task and 2 resource. 
.... 

Possible Environments 



A transition of task behavior 

1.  Currently, a task is in the suspended state, and there is 
another task which is in the run state.  

EX) Task 1: Sus, Task 2: Run, ... 
2.  If the task having a priority which is higher than the 

running task moves to the run state, the running task 
moves to the ready state simultaneously. 

EX) Task 1: Run, Task 2: Rdy 



Statechart Model for Task Behavior 



Environment Model 

... ... 

... ... 

Object Graphs 

1.Instantiate 

... ... 

... ... 

state transition models 
for generated object graphs 

2.Composing behavior with the 
evaluation of the constraints 

Promela descriptions 

... 

... 

... 

... 

... 

... 

... 

... 

3.Translation 



Environment Model 

Instantiate 

Object Graphs 

... 

... 

... 



h(r) 
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g(tid) 

Environment Model 

Task 

p(rid) 

Resource 

An object graph 

q(pr) 
h(R1) 

f(1) 

g(T1) 

f(2) 

g(T2) 

T1:Task 

T2:Task 

p(R1) 
q(2) 

R1:Resouce 
Instantiate state transition 
models based on the 
environment model. 

Environment 
Compose the state 
transition models 
with the evaluation 
of the constraints. 

3.We can directly 
translate the 
environment to the 
Promela description. 





The number of generated Promela descriptions 

N/A: 
 It takes too long.. 



Environment Generator/ 
Distributing descriptions to cluster. 

Accumulate results and analyze them.  









  We carefully made the environment model based on the OSEK/VDX 
specification document. 

  Extracting descriptions of the tasks scheduling from the document 
  Those descriptions are scattered in the document. 

  We make pre/post conditions of each system calls from those descriptions. 
  The conditions are described in natural language mixed with logical formulas. 

  We construct the statechart model based on the pre/post conditions. 
  Formal treatments are needed. 

  Some parts of the document are ambiguous.  
  Removing mistakes made in the transformations of the document. 

OSEK/VDX 
specification 
document 

Extract description 
of task scheduling 

description 
of task scheduling 

description 
of task scheduling 

ActivateTask 
pre:  ... 
post: .... 

ChainTask 
pre:  ... 
post: .... 

TerminateTask 
pre:  ... 
post: .... 

pre/post 

pre/post 

pre/post 

ActivateTask 

ChainTask 

TerminateTask 



  Model checking a huge number of descriptions using 
computer cluster. 

  How to assign the descriptions to machines of the computer 
cluster. 

  Achieve the load balance of the machines. 
  How to analyze results obtained by model checking. 

  Visualization of the results. 
  statistical analysis of the results. 

  Formalization of the OSEK/VDX specification document. 
  We are describing the document in VDM. 

  Identifying what problems are to formalize standard documents. 
  We will start to study about desirable styles of standard 

documents in a formal specification language. 
  Working with Prof.Kokichi Futatsugi's group using Cafe/OBJ. 



  We are verifying a RTOS which will be embedded in a 
new series of cars. 

  Collaborating with DENSO and NEC(NEC Electronics and NEC 
Microsystems) 

  Conforming to ISO61508/26262 standards. 
  Improving the quality of RTOS. 

  Mainly dealing with the design and testing of RTOS. 

RTOS design 

UML diagrams 

Promela descriptions 

Review and Model Checking 

RTOS 

Models for testing 

Test case generator 

Test Cases 

Test Cases 

Testing 








