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Integration of Validation Function for User Interface Specification
to Digital Mockup Platform

Yoshihito KIKUCHI*

Abstract

This paper describes an integration of our validation method to BehaveView software platform.
The BehaveView platform is based on STEP (ISO10303) architecture and has a schema de-
scription of state transition machine and database of state transition specification. Our validation
algorithm is integrated to the schema description as constraint rules of the schema to guarantee

state transition system's valid data.
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Fig.1 Validation of algebraic specification for state transition based on axiom set
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Start () ;
State ({"Power Off", "Power On", "Waiting"
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Event({"PowerButtonON","PowerButtonOFF"

,"Failure"...});
Action({"curr=y", "curr=x", "prev=none", "
prev=curr"...});

HierarchalState (
{"Power On",
{"Waiting", "Trying to_Unit_x","Tr
ying to Unit x","Connect_ to_Unit_
curr", "Connect_to_Unit_self"},
{"use start state","Waiting"}});

StateTransition ({"Power Off","Power_ On"
, "PowerButtonON" })
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Fig.2 Example of algebraic description of Visual Wireless Communicator user interface specification
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Fig.3 Functionality of BehaveView



A—HA ¥ —T 12— AHBOBRIBEDTIIVEY 7Ty TRTT v N7+ — 5~ OE 147

2.2.1 HMBEOREEBETILE XX — VT

BehaveView TIEWeb3DIZ & 51— 7 4 ik —2DHBE LTWAE. 2O, &
Shat g & 7 BB OIRFEBR ICH T A AEERIEH & Web3D L TOERBERLCDE =5 226 D
HIHE T AEEA A — VR &2 BB S 2LELH L. £ D72DStateCharts IZWER S L %
RSB ERBER S 2 & ORI ERE A L 2B ORBERE TV & HWT
W3, FXMIER CTHREI S N 7-StateCharts | ZHERL L 72 IRREBRET VA A VR— b L2 L&
LbAEETH D.

2.2.2 STEPHMICEDIWET—XT7F+

VAT ADOEM Y LT, BehaveView JIKEBBAK T~y DAY EF VLR EEHET 5T
— % O AHF7121S010303 (STEP : Standard for Exchange of Product Model Data) * {235 < /75X
FHWTWA,

T TORBEBRBAR L, BEIFDHLIRBUSIHEIAA v FHLTTREDOA XU b
BRETLE, FOLD HUOREBICEBRL, LOXIRT 7Y a Lo THHBHAIDITD
NeDEVoERTHL. ZOFEHRE VAT ATHYFVTRRE T LD, YATALTD
Bext @ & i B “REE”, ARV ET, “Trvay hEODBELEFNLBEDL ) LRIAT
DEMEE -7 L CHEICEEL TWA 2 ERTAILENH Y, STEPOERTIIZINS
FEIEEFNVIFATHDS,

REEB IR 5 BT T VL, 1S010303 TRI% & /- EikEC R S FEEXPRESS® T
ik ¥ b, EXPRESSTIE, ED L) ZBUHEZRVCT — S EEMEONL 02 ERT S C
LASHEETH Y, FENOERREFT NV TO—EREMERT L 200HKREEERT
Z2IENTEL. ZOXIBRHRNLEFEZAVL LT, ABIOH L TOEKREDEE
f, FHEBICXZHELE, NAKRLREEWRET S,

M4 ICREEREFVORMKXERERT. Z OXIZEXPRESS S i& O ML FH B Ag DEX-
PRESS-GIZED VT W5, EOAMIE EME THATOMARBEBRTH Y, MOERITENE
LLTOSRERTH A, MOBBONAIML L THETELLY T4 74 THY, RON
AELVTATAPOBRINLBHETDH 5.

M EERAS, REEEBICHTAEF VIR THY, 772 a VICHTHET VE THTIT
STWh, BAMIZIE, 727 va v iCBTAMEN Ry T4 714 28R L, ERICEROH
HRERE e EEFTIT v avk, FOTHNMELTESL, LEZEGZEZEEL L
TEBTEALLIIICLTVA.

FEOREEREFVIE, SDAI (Step Data Access Interface) 71230 { 7 — & N — A ZFH A
A¥FNS. SDALIE, EXPRESSSHECEBEN T — ¥ 2 iARATRIEEZIT) LODT —5
N—=AT7 27 b AMEFINER ZFEHERSEHAOAPIE LTHREL TWwa, ZOHFRICEDWT



148 % o B

rame (defauit) =

SYST! EM_DAJE[IME

IDLE INTERVAL, e ]
EVENT DURATION, e
EVENT OCCURRENCE

evert type (default) =
AUTO_TRANSITION, IDLE,
PUSH, PLBH HALF, PULL,
ROTATE CW, ROTATE COW

fte:
effectivity :
relationship

ite_time_irterval
effectivity

event
watoh target_part

[ To-deseivtion (Rt
— B |

me

EmEo— evant_tem
avent_type ;tc_mm_uglo—-—i fte gvert l
T epeats]

7 [state type GefaulD = l name
INITEAL, FINAL, NORMAL Aa |

state_type ltc.parts:
=

paate| e |
H name __Lormg]} | imaee daseription
itcore defired, | [itcueer defirea.|  [EmRB ™" sssption T
event_itern evert_item desaiiptio ofisTrig
Bt ]
— : itc stata_item
[T Tlo . intion S R H ‘
e - . o o] peppmey | prpneneg |
o] duration | /3 State jtem Stats Item :
: o :
tiont @ & | i repeats , “exit_a ! . H
e(dahumlt)yge fto.preidefined_ | | itc_ user defined. 1 ‘Rcaction f ;
START, STOP, action.item actionjterm action_item target_part -
PAUSE, RESUME L__related_action i
anim, 11""L[1_‘_ﬂ_"
&
g rmotion type (default) = itc.document
tepaats deseription MOVE, ROTATE, SCALE reference
material_type A o m "j' "'m@
R o itc material ite sour itc taxt I-—o y
animation arimation oot deruition
e el I | forems S
 solid itc_motion, - | time I’ )
imatior,i = P itc texture_ 0| ; itgimage
T o arimation ftsm s
- I Il II itime - i
— ; o it S kird @efault) = STATE.CHART
. o_rame i) > D= T 3
] . OEEEH] STATE TRANGITION TABLE,
e T ofFmE PARTS_ FUNC LIST

name
description
————[EaT

14 BehaveView ¥ AT AD T — ¥ N— 2 |ZHM S N D IREEER E 7L OKE#E (EXPRESS-GIZAT)
Fig.4 Structure of state transition model stored in BehaveView system database (EXPRESS-G Diagram)
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ENTITY itc_behavior;

end_state : itc_state;
start_state : itc_state;
event : itc_event;
name : STRING;

description : OPTIONAL STRING;
action_sequence : OPTIONAL itc_action_sequence;
END_ENTITY;

ENTITY itc_state;
state_item : itc_state_item,;
image : OPTIONAL itc_image;
parent : OPTIONAL itc_state;
entry_action : OPTIONAL itc_action;
do_action : OPTIONAL itc_action;
exit_action : OPTIONAL itc_action;

END_ENTITY;

RULE itc_completness_validation FOR (itc_state);
LOCAL
behaviours : SET OF itc_behavour :=[]; --ZZDHEEL L TESE
states : SET OF itc_state :=[]; -EOEAELELTEE
start_state_set : SET OF itc_state :=[]; -EOHEGELLTES
end_state_set : SET OF itc_state :=[]; -EOEAELLTESE
END_LOCAL;
behaviours := QUERY( tmp <* itc_behavior | TRUE); --2T® behaviour DA > A ¥ R &G HEE % £ K
states := QUERY( tmp <* itc_state | TRUE); ~BTD state { VAX VA EELEAEBER
REPEAT i:= 1 TO SIZEOF(behaviours);
start_state_set := start_state_set + behaviours[i].start_state ; --behaviour 7> 5 £ T M sutart_state ¥ 5
end_state_set := end_state_set + behaviours[i].end_state ; --behaviour > 54T ® sutart_state ZEH B
END_REPEAT;
WHERE
wrl : states == start_state_set ; -- B2 B ORI, = DX OFFMIEL FALSE 2725 & —BMEREE I T
wr2 : states == end_state_set ; -- VM 72\
END_RULE;

B15  BAMIRE, TR MY F L2 5b 4 XYM EBEMNT SbehaviowrDEF &, FhtkicL
IRREERB DT T %5 MAERULE

Fig.5 behaviour description to relate start state, end state and event that trigger state transition, and valida-
tion RULE for completeness of state transition
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