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. Approach

Why model checking?

ApproaCh How to convert visual scripts

System overview to SMV model automatically?

* We want to verify...

« all existing scripts in the final stage of development.
(since we usually notice those typical bugs in the final stage.)

Script (Node graph) Script (SMV model)

MODULE main
VAR

SMV Server

state_eventTimeline : [none, inited, Counter
. . . . preparing, prepared, playing, E |
« all scripts that we are going to write in future terminated; xample
(updates, patches, downloadable contents, etc.)

o_levelReadEnd : {none, out};
i_eventTimeline : {none, play, reverse,
pause, stopl;

o_eventTimeline : {none, out, prepared,
finished, skipped);

« Standardization?
« Unit testing?
« Runtime checking?

= We have already tried, but...
= Hard to add new test case to all scripts.
= Significant changes are undesirable.

Specification (NL)
“Global flag(Event Mode}y
must be false”

) Specification (CTL)
AG(evMode = TRUE

-> AF(evMode = FALSE))
Manual conversion

= Model checking Input

Output
SQOUARL CNIX §
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. Modeling Approach

MODULE main M d | A h MODULE main
. odeling Approac
. SeriptStart1Out = {none, Out); - . b ScriptStart10ut :  {none, Out);

Modeling approach SetEventMode2in : {none, Enable, Disable}; Declare SMV variables for i > SetEventMode2In : (none, Enable, Disablel;
SetEventMode20ut : {none, Outl; /‘» SetEventMode20ut : {none, Out};
EventMode {true, false}; EventMode {true, false};

= ASSIGN = ASSIGN
Script Start Set Event Mode init(ScriptStart10ut) = Out; Script Staft SeyEvent Mo init(ScriptStart10u) = Out;
0 nable L next(ScriptStart1Out) := none; 0 next(ScriptStart10ut) := none;
ot fOrnable outo) init(SetEventMode2In) := none; o outo) init(SetEventMode2in)
[ODisable next(SetEventMode2In)

none;
next(SetEventMode2In) := case
ScriptStart10ut = Out : Enable;
TRUE
esac;
init(SetEventMode20ut) := none;

ScriptStart10ut = Out : Enable;
TRUE
esac;
init(SetEventMode20ut) := none;
next(SetEventMode20ut) := case
= Enable |

none;

none;

N N next(SetEventMode20ut) := case
— Disable : Out; « Define In/Out variable for node input/output. : - En)ame | — Disable : Out;
modeling TRUE none; « Value: each of in/out port name, or “none" | TRUE none;
i + “none” means that no in(out) port is active. | esac
init(EventMode) := false; , init(EventMode) := false;
next(EventMode) + Describe (visual script's) control flow next(EventMode) := case
= Enable | = Enable : true; with (SMV variable’s) value transition. nable | = Enable : true;
= Disable | = Disable : false; isable | = Disable : false;
TRUE  EventMode; TRUE : EventMode;

CTLSPEC AG(EventMode = true -> AF(EventMode = false))

CTLSPEC AG(EventMode = true -> AF(EventMode = false))

© 2019 SQUARE ENIX CO., LTD. / Okayama Prefectural University. All Rights Reserved.
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. Modeling Visual Scripts

Modeling Visual Scripts e
Step3: Apply node semantics (SetEventMode) e e O Disabll

SetEventModedln : {none, Enable, Disable};

In case of another SetEventMode SetEventMode4Out : {none, Outl;

SetEventMode20ut : {none, Out);

i Set Event Mode EventMode {true, false};
EventMode true, falsel; Script Start o o ASSIGN
ASSIGN Out Enable Outof—» .
Script Start Set Event Mode init(ScriptStart10u) = Out; loDisable init(SetEventMode20ut) := none;
Out OEnable OutOF—p next(ScriptStart10ut) := none; i

next(SetEventMode20ut) := case
o init(SetEventMode?2in) :
Disable next(SetEventMode2ln)

= Enable | = Disable : Out;
Set Event Mode TRUE
ScriptStart1Out = Out : Enable; esac;
TRUE none; [OEnable OutQ
ac; loDisable init(SetEventModedOut) :
Find the corresponding nodesemantic: init(SetEventMode20ut) := none; Disabl next(SetEventMode4Out) := case
and apply to SMV model. next(SetEventMode20ut) := case = Enable | = Disable : Out;
= Enable | = Disable : Out; TRUE + none;
Gusioisniiocdsiisnupilyaisble TRUE + nanei @SetEventMode:define:output variable esac;
next(<output variable>) := case init(EventMaode) := false; 'n”;‘x(‘ffgt‘z:h"igi:‘;,i) el init(EventMode) :=
<input_variable> = Enable | <input_variable> = Disable : Out; | | next(EventMode) := case bt variablos — Enable | <input variable>  Disable : Out; | | next(EventMode)
TRUE : non SetEventMode2In = Enable : true; TRUE e = Slnput o e =Enable : true;
1 SetEventMode2In = Disable : false; . = Disable : false;
@sfitrvEp\/S(n‘\/’\:x:si;fE;Eg:g‘b’;,:]dteme U  EventMode; @SetEventMode: TRUE : EventMode;
<input_variable> = Disable : false; o Z::ﬁﬁﬁ:;:zz:z; Bienbis t (o L
CTLSPEC AG (EventMode = true -> AF (EventMode = false)) = — CTLSPEC true -> false))
SRUARL CNIX % © 2019 SQUARE ENIX CO,, LTD. / Okayama Prefectural University. All Rights Reserved
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Rhaleb Zayer, Christian Rdssl, Zachi Karni, and Hans-Peter Seidel
Harmonic Guidance for Surface Deformation
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