Mapping Big-Step Modeling Languages to SMV
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1- Introduction 3- Module Structure

« Different behavioural modeling languages are used in modeldriven —I
thodologies ~ (Lraffic Light
W3 ) ) ) ) State Module One for each North-South
v How do we verify properties of models designed in diferent 1 non-basic state,
languages? and includes: NS-Yellow
v" Solution: transform a design model notation to the input language State Module t4: no-change.2
of an analyzer, such as a model checker S ot 2 v Enabledness flag for t2: change,1
« Our contribution is asemartics-based translabr from the amily of h"‘l‘;’t"?“: [ eachtransitoninthe | tchanget 7| NSRed T TR
big-step r_nodelln_g Iangulages (BSMLs) tothe |rput|angu_a\ge o SMV. State Module Sta.te’s scope East-West
* A BSML is described using parameter values for semantic aspects. 3 v An instance o the
v' Using our translator, different combinations of options for semanfic Represents a state modues
aspects wil lead to generating new translators for specific specification's cormesponding to the t8: no-change,2
languages snapshot, and contains: state’s direct children t7: change,1 EW-Yellow t6: end,1
: = v Two flags (macros) for
Semantic Parameter Smv v A Booleanvariablefor each the stast;e e(anaUech)ess o —
Specification |Values for notation M Model Checker basic stat and amacro for every . CONERSE WEnY
P : - ) and execution Consistency: Source-Destination
in Notation M non-basic state representing whether Priority: Explt .
SMV they are active or not Preemption: Preemptive Our Translator
Our Translator Specification v A Boolean vaiable and a varisble with Maximality'. Take Many (BSML2SMV)
(BSML2SMV) the appropriate type for each eventand Event Lifeline: Remainder
each variable in the original model Assignment Memory Protocol: Small-Step
und: BSMLs v A Booleanvariable for eachtransition Order of Smal-Steps: None
[ Snanshotd in the model: execution variables MO snapshot({ MODULE North_South(ss)
napshof Snapshot2 Snapshot3 nap. . = +1 bled := ssNS & end;
Tenst "I Transa 4- Translating the Structural Semantic Aspects L pasic states 12 enabled -+ S6NS_ yellow & change
Trans3 NS_Green,NS_Yellow,NS_Red, t3_enabled := ssNS_red & change;
T 2 Trans5 MANY Find the inconsistent Find the inconsistent EW_Green EW_Yellow,EW_Red:boolean;  t4_enabled:=ssNS_greend no-change;
fans pairs of transitions pairs of transitions in —events } enabled := 1_enabled | 12_enabled |
¢ ) o coolSalL s CuR Gt eveturion veriabies of transitions Exame s s34 mesertel
Big-Step: Reaction of mode! to an environmental Consistency: R1 Preemption: R2 t1_exe,t2_exe,t3_exe,t4_exe,t5_exe  ssi2_execute | ssi3_execute |
Input, which consists of a sequence of smallsteps t6_exe,t7_exe,18_exe : boolean; sst4_execute;
SINGLE DEFINE —invariants
+ Many BSMLs exist with different syntaxes and semanfics, suchas North-South := ~(sstl_execute & sst4_execute);
Statecharts, Argos, Reactive Modules, and SCR,sowe usea Insert invariants NS_Green|NS_Yellow|NS_Red:; execute - ((TlTenabled&~?4_o<ecute)
normal-form syntax called CHTS. not to let any two —Y_ East-West := > t1_execute),
p iti yb Insert |nv_ar.|ants for EW_Green|EW_VYellow| EW_Red:; execute - ((t4_enabled&~11_execute)
Semantic aspects Start of . SIS 15 each pair in R2 to —next statements - t4_execute);
of BSMLs: pe Big-Step (I:/r:ntgeb Stmc.mr:l A;’:ed taken together disallow their default execute - (+2_enabled-> t2_execute);
: ite: Dynamic Asp concurrent execution {nf)](cz(no:'h«;nge) := no-change;} execute - (t3_enabled-> t3_execute)
Options other in{if(stable; —priority invariant
‘1' than No-Priority . next(ho-change) := input.no-change;} t4_enabled - ~t1_execute;}
Determine ) ) T T Invariants are always -similar statements for "end” and “change” MODULE East_West(ss)
Transitions Enabled Maximal Big- Insa?:ti:.n}"\{'gr\:;?fd:?fgfefth Inserted in the state next(NS_Green) := case { t5_enabled := ssEW_red & change;
by Events DONE! ::riorities to respect the modules with tightest I?_o(ecu:e'lo‘rf_zxecufe L Ig_enqg:eg B :z.gw_gzle'en éé‘ecn"czn .
S D precedence constraints Sl 17NS, Green; 18 enabled = SSEW_red A no-change:
v 3 enabled := t5_enabled | t6_enabled |
Determine transitions Determine the Maximal, . H h H H ects —similar statements for all basic states} 17_enabled | t8_enabled:;
Enabled by Variables Consistent Sets of S5 Translatlng the Dynamlc Semantlc ASp MODULE main(} execute := sst5_execute |
Enabledness Memory/| Enabled Transitions o —instance of the module snapshot sst6_execute | sst7_execute |
Protocol Aspect Concurrency, Consistercy, * Maximality ) ) ss : snapshot; ss.t8_execute;
v y'on As cts, v Using a bodean variable toindcate when the big-step concludes and the next model_root : Traffic_Light(ss):} —invariants
v _E,—L input should be read from the Input module MODULE Traffic_Light(ss)X ~(ss15_execute & ss18_execute);
Determine transitiors h Hioh Priori « Event Lifeline North_South : North_South(ss); execute ->((‘r5__.enabIad&~T8__execuTe)
that satisfy the ¢ ogf: cgnﬁ'ar:gitior:lso"ty v Reflected in the next statement of everts in the Snapshot module Eﬂsgr‘:i\’?f*,\; E“ﬁ*—swesl:(ssgl J| it *5—:"?:*;)' bloddm15 te)
Ordering Constraints Priority Aspect - Assignment Memory Protocol and Enabledness Memory Protocol ‘é’;‘; ewé;f e:’u';:) o B ix:‘g‘ :X;S;(L”Je"“ LEIENG
Order of Small-Steps v v If the'optlon is Blg-step, a copy ofva1a.b|evalue at the beginning of the big- e Nor'rh_slou'rhexecute | execute - (16, enabled- 6_execute);
Aspect Execute the step is needed and wil be used accordingly. East_West.execute; execute - (t7_enabled-> t7_execute)
Small-Ste * Order of SmaII-Steps_ o ) o ssstable := ~enabled; —priority invariant
End of Assi tMp — v If the option is Explicit invariants are used to impose that atransitionis —invariants +8_enabled - ~t5_execute;
Big-Step slf:"ggzerssz:?ry enabled, only if none of its predecessors are enabled. enabled - execute;} }




