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The Design Verification Technique of a Soft Real-time System
Using UML and Timed Automata

MASAAKI SAKAKURA® and SATOSHI YAMANET'

Recently, in the real-time systems used in many scenes, soft real-time systems, which are
not strict by the deadline, are also important in recent years. So, in this paper, we show the
notations in UML of soft real-time systems, and we design task structures from UML, also
they are transformed into timed automata. Finally we formally propose the techniques for

analyzing the performance of systems.
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Fig.4 Example of utility functions.
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Table 1 Task candidate’s kind and characteristic.
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Fig.14 Scheduler automaton.
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Fig.15 Scheduler automaton (resource control).
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Fig.16 Scheduler automaton (message communication).
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Fig. 18 Object diagram of media server application
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Fig.19 Object diagram of media server application
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I Controller ” L-Speakcer H R-Speal ” MS—lnta'ﬁEe“MS—Cnmmﬂa'” MS-Storage

mnmsl: ]_L\ geData)

N
(] JEHA=2200ms}
(BRGS0
BBt

5

100ms] || sequestDatal)
IDDmsJ_‘ | searchatagy

‘|’3D[Ims

1 < 1700ms))

100ms | ]—T """"" )

(lifE#NEA{E=100
fiife3

lEI[ImSI [ : [ snowbaiag

/l_:_u_lﬂ[lms u Toooms

0 20 D00O0O0O000O0DDODOOOOOOOOOOO (1)
Fig.20 Sequence diagram of media server application (1).

|DT'CUmm11W ”DT—L—Sgaker HDT—RrSgakerH DT-gisplay H MS—Imwfa:e‘ MS-Controller ” MS-Storage ‘

m T tonms getData)

i [ ] reauestatay
<E/J\J§J)ﬁ=iznnms> ‘ | searctDaz)
(ffifE=10
(Oms S$#RIBBF] < 200ms)
i{E=50
(200ms = ¥EBE5M < 1500ms) ‘ |\

e =] x@ﬂ#ﬁﬂg‘zsunm)) ‘ I\

{\J 200ms | showDataQ

TP LI J[om

021 J0O0O0O0O000O0DODDOOOOOOOOOO0 (2)
Fig.21 Sequence diagram of media server application (2).

00O DT-Controllerd MS-Controller(J AS-Controller
03000000b00bob 20000b0oO0obO
gbooboobobooobooboobouoboobooo
Joooooboobobbooooooooooooo
000oO0oOoood MS-Controller OO OGODODOO
MSOOOODODODOOoOOovoooooDOoOoOODO v O
J0o0o0o0000dbOOoobooobooboobooo
oooboOoooooo
0230000000000000024a00000
0do0oOO00OO0o0bOoboOoobOOoboOoOobOOoobOo 300



Vol. 48 No. 9

:DT-display
||

f f
«— —

‘ .DT*LfSpeaker’i!- DT-Control Ier!—{.DT—R—Speaker
; .
D — D —

‘MS-St :MS—-Control | MS-
| orage }f! ontro er!ﬁ NS Interface‘

11T

f f
[15-L-speaker F——[iAs-Controler] ——[:ASR-Speater]
‘ |

022 J0000O000O0O00ODOOODOOODOOOD
Fig.22 Task structure diagram of media server
application.

fiifiE
100

Vi

Yyl 700 1700 53]

1)— 22001500 2500 W

gy—z 1500 35;;0?*1
57

023 0000000000O0O0O0OO0OO0ODOOOOODOO
Fig. 23 Extended timed automaton of media server
application.

release1
y==100

release
x==100

release2 release3
x>=2100  y>=2100
x:=0 y:=0

024 000000000000 DOODOOOOODOODOO

Fig.24 Timed automaton of media server application.
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