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Research of test expression for embedded software on high-level design
Model basetesting based on state transition model
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Abstract Embedded system is designed based on state transition since it is concerned in state transition machine. State transition is
modeled by state transition diagram or state transition matrix but rightness of state transition is done in review. By examining this state
transition, defect is extracted in upper design level. However, state transition sequence to test is normally extracted by hand thus; there is
high possibility of finding defect or human error. Moreover, expression and way of writing are depending on individuals so it is hard to reuse
Consequently, standard way of writing for state transition sequence to test is provided. Also, prototype of state transition sequence extraction
tool is devel oped and the result is reported.
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Fig.1. state transition diagram of motor control
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Fig.2. state transition diagram of motor control
(additional)

al} \ TEON

5 RO 5L = aEEs
gEsw on  [o%EON / /
zEsw orr [l 7 |PEROFT 7 7

temeey OB 7 | 7 omEowrEmmE/

F-AEESW_OFF / / / SERON -4

Fig.3. state transition matrix of motor control
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4.1.
OMG(Object Modeling Group)
XML (eXtended Markup Language)

UML2.0(unified Modeling Language)

XML
(SD : State Diagram) (TD :

Task Diagram) (TS : Transition Sequence)
(CTS: Concurrent Transition Sequence)

4.1.1.

(SD : State Diagram)

Fig.4. state transition diagram

o [ guard

a ......assertion
I .......... label

n ... note

g? (exp, TASK)

a? (exp, TASK)

e? (I, m, time, pri)

s ? (g, & |, n, PROC)

tsp ? (e, 9, a |, n, PROC, sg5S¢)
SD ? (lo, Fo,Ssp, Tsp, f, f-1,Esp)

4.1.2. (TD : Task Diagram)
sro ? (9, & I, n, PROC, prev)

PROC
prev, g, a

t prev
Temporal operator
Prev g.a
TD ? (l1p, Frp, Sto, T1o, f, 4 Iy, pri, time, Erp, TYPE)
ETD



4.1.3.
ts TS
ts? (its, Tt Tts) Q)

t T, t1->t-> ... ... >ty

v = o(ty)

(TS : Transition Sequence)

4.1.4.
Sequence)
ts TS, tg TS
cts? (tg, h)

(CTS : Concurrent Transition

4.1.5. XML
XML
DTD

<?xml version='1.0' encoding='"UTF-8" ?>
<IELEMENT pathGroup (title, path+) >
<IELEMENT title (#PCDATA) >
<IELEMENT path (state ,transition+,state?) >
<IELEMENT state
(activity?,stateName ,guard? ,assert? ,activity?,path?,activity?)>
<IELEMENT transition (eventName ,guard? ,op?,state?)>
<IELEMENT stateName (#PCDATA) >
<IELEMENT eventName (#PCDATA) >
<IELEMENT op (#PCDATA) >
<IELEMENT activity (#PCDATA) >
<IELEMENT guard (#PCDATA) >
<IELEMENT assert (#PCDATA) >
(DTD)

DTD

pathGroup :
title

path

state
transition
stateName
eventName :
op

activity
guard

assert

DTD

<?xml version='1.0' encoding='"UTF-8' ?>

<IDOCTY PE pathGroup SYSTEM ‘file: pathGroup.dtd'>
<pathGroup>
<title> </title>
<path>
<stae>
<stateName> OFF</stateName>
</state>

<transition>

<eventName> SW_ON</eventName>
<state>

<stateName> ON </stateName>
</state>

</transition>

<transition>

<eventName> SW_ON</eventName>
<state>

<stateName> ON </stateName>
</state>

</transition>

<transition>

<eventName> SW_OFF</eventName>
<state>

<stateName> ON </stateName>
</state>

</transition>

<transition>

<eventName> SW_OFF</eventName>
<state>

<stateName> OFF</stateName>
</state>

</transition>
</path>
</pathGroup>

OFF



Zrfl BEEE

st | B¢ By | mmREEs

= COPPiNew-FerfectPass-Proje * [motor

D stm-1

D stm-2 LERE ‘ _ i

[ motar P EEOFF 2k [olEze

I 1 2

mEon | " e
mmorr | -=EE OFF [~ EEOFF
L LafE
e-n— | ? L =[Eliz

[ »

[v] |

1
41|2T=§0FF-:E—5!—0N > @POFF-E— % —0FF > ER0OFF-ZHO0FF > BEHOFF-EH0N - BIE-
4124: RFOFF-E— & —ON -> BEOFF-€—# —OFF > | FOFF- RFOFF > RFOFF- RFOFF
4125: RBPOFF-E— 4% —ON -» REOFF-E— % —OFF -» =HOFF- RFOFF > |EOFF-E— 4 —OFF
4126: ®BOFF-E—4—ON > BBEOFF-E—4% —0FF -» BEHOFF-|BFOFF > |HOFF-E—% —ON
4127: ®POFF-E—#%—ON -» REOFF-E—#% —OFF -» =FOFF-E£—4 —OFF

4128: RBEOFF-E—4—ON -» REOFF-E—#% —OFF -> =BOFF-E—42—0N
~|[4129: ®BOFF-E—4%—0N > BEOFF-E—4%—0N

E-1a

[« [&]

] 4B ]

[ >

20030205 091 7:08 O 27 F @ CIPPINew-PefectPass-ProjectpppERF £ L.
20020205 091712 {REERRESR : motorE /e L FE L1z,

20030205 091734 FEERFEFRTLET,

200302005 09:17:37 4128 EESR>U ELE.

2000205 091707 EEEEFHTLILE.

| b

‘

L]

4]

| mfiny [ Frosem |
AT—A2

Fig.5. proto-type tool image of extracting state transition sequence
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