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1. Introduction

Model the behavior of Real Time
Operating Systems (RTOS)

Goal: Quantitative Estimation of
Properties

Methodology to model the system
behavior in discrete event manner



Features of the RTOS

Multiple scheduling strategies
Cooperative task’s
Non-cooperative task’s

Resource management
Circular memory buffer



MLDesigner Basics

Hierarchical multi domain modeling framework

Covers module, system and strategy (,mission®)
levels

Combines numerous modeling domains
(discrete and continuous paradigms)

Capabilities for simulation, design check, code
generation, export

Derived from well-known Ptolemy tool
(University of Berkeley)



MLDesigner Sample Workspace

X * :(d) 2002 MLDesign Technologies, Inc. - [XML Model: file:$MLD_USER/afm_steuerung.lib/math.lib/filter_dig_position/filter_dig_position. #Hilter_dig :
% File Edit View MWindow Setlings Help vlklﬂl

Jogucale s ol [ [w dxxazmEEE: ez=ndl
_@l‘l— [Rao@am @ s =&
ame % :I

=-Fde_module

- &roain_ offset er
=-Flogic J
- Hmath

=l I name
@ (Base Types)

E-(Vectors)
InToF s B—— B-HAddress

E-FaBasehatrix

o | = FenUn
= Wregler cos dlg_mterpulatum D gquadrant_correct#] DivBylnt#1 ol EMetworkPre
- &@ashow error tir g : -~ E3Packet
- &Bup down teitlﬂ J m FEResources
| 4] | r sin 7 5 3 E-E Statistics
File Libral Mt » cos o position_arctansl furkl v ﬁ
..
[ 'Ly Gainez addinput-2¢2 p— | B o= oystem
I # o position_reglers1 BE?
hled Gl B 8 Gairi1 Floatmoriet p—  Jl—] o
0. |30F MemberlTypel
T.. | =parent=

Im..|math
C.. [ovelap lower... hd
— - & 0
[P - # MLDesigner 2.3.r04 o
# This confidential and proprietary software may be disclosed,
[P..|0.7 # used, or copied only as authorized by a license agreement from
P |4 # MLDesign Technologies, Inc.
[P... # In the event of publication, the following notice is applicable:
& [P..[0.08 # Copyright (<) Z002 MLDesign Technologies, Inc. &ll rights reserved. =
Model Froperties /# | OCommand ADLag /
|Cl|ck and drag for rectangular Selection  Use Shift and Ctrl for additional Options  Alt - Zoom, Space - Pan |[431J-119] 4




2. Modeling Methodology

Discrete Event Domain of MLDesigner
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Application Module

Includes one block for each application
task

Basic elements are atomic blocks (zg)
Task switch on block boundaries
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Task Model with Kernel Invocation

Managed by special interface block
Each call is initiated by block if
Block ci holds task’s control flow
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Kernel Module

Block for task scheduling

Blocks for system services (messaging,

device and memory management)
Refer to certain groups of kernel functions

Hold specific information (resource
occupation)
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Memory Management Module

Simplified structure ¥ f

4 blocks encapsulating basic e i

memory management S
nalloc (modified malloc())
nfree (modified free()) =

Blocks share resources |
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3. Simulation and Evaluation

Simu
Col
angG

ation with MLDesigner tool

ects information about timing, task status
resource status

Different views for evaluation
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Task Switch Diagram

Task's identified by task-ID

Shows with task is active at any time

shows scheduled Tasks
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Memory Occupation View

Activity of a task, that manages memory
as a circular buffer
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Device Occupation View

First column shows
absolute time

Second the actual
occupation

Last the queued
reguests
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Conclusion

Can replace some testing
Cannot replace formal analysis

Further work:
Improvement of the methodology
More elements for control flow (loops)
Implement software directly from model
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