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A Scheduling Simulator with task modeling capabilities
for Real-time Applications

Yasumasa Sano, ™! Yuraka Marsusara,’! Stinya Honpa ™!
and Hiroakr TAKADA '

There are several real-time scheduling simulators to verify the behavior of real-time ap-
plications under different task scheduling algorithms. Current simulators cannot model the
application accurately and, consequently the results of the simulation differ considerably
from the actual behavior on a real computing system. This paper presents a scheduling sim-
ulator with task modeling capabilities for real-time applications. The proposed approach
supports modeling of complex task control flows and dependency relations between tasks.
In order to evaluate the modeling capabilities, we modeled a real engine control application
and simulated it. We measured the average response times of the application model running
on our scheduling simulator and compared them with the ones obtained by running the real
engine application binaries on an instruction set simulator. The average of the percentage
error between both simulations was only 7.4%.
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Fig.1 Simulation flow diagram.
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"task": [{

"period": 36, /% AEEEI </
"priority": 1, /% PR x/
"id": 1, /% ZA7 ID */
"deadline": 36, /x MRNT Y Ro4 v %/
"attr": "cyclic", /% EEEE */
"offset": 5}1, /* WIERE A 72y b o/

2 77V = a7 AL TOY A7 EROH
Fig.2 Example of Task Model in Application Information File.
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1 class TCB
2 @@resl = RESOURCE.new(1) # VY —A1DEHK
3 @@model = © # E— FPEHDER
4 # Z A2 IDW 1 DY AV IFEGE #
5 def taskl
6 if @@model ==
7 act_tsk(2) # A7 IDD2 DY A il
8 @@model = 1
9 end
10 GetResource (@@res1) # VY —RA 1 ZHEEG
11 exc(1) # 1 HAPLIRF[HISEAT
12 ReleaseResource (@@res1) # VY —2Z 1 %K
13 exc(1) # 1 HUPZIRF[HISEAT
14 end

### DUTANE #a4

3 Y RZNMMEE 7 7 A Vbl
Fig.3 Example of Task Modeling File.

# ZHeemode2 D% 2 I H
# YAV ID4 DY A7 %iLH)

12:1:chg_mod:@@mode2:2
15:1:act_tsk:4

4 >FIVF7 74 LDb
Fig.4 Example of Scenario File.
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[100]:[1]: applog strtask : TASK 1 : ReleaseResource().
[100]:[2]: budget of application 2 is 10.

[110]:[1]: budget of application 1 is 0.

[110]:[1]: task 1 becomes DORMANT.

[110]:[1]: application 1 becomes EXPIRED.

v s W N

5 vyIalb—varuZofl
Fig.5 Example of Simulation Log.
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Fig.6 Example of TLV Screenshot.
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Fig.7 Error of Average Response Time between ISS and schesim simulations.
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