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Problem

® AtelierB prover unable to deal with a
considerable number of assertions

® Manual Inspection
® large time & cost

® problems found only very late
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® ProB kernel 7[1]5]3]4
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® “constraint solver” over B’s
datatypes

® ProB interpreter for B/Event-B

Can we use this
to validate the

® expressions assumptions ?

® predicates

® substitutions




5an Juan Case Study
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® 142 constants, up to 2324 tuples

. .
226 p rOpe rtl eS (concrete constants + glueing properties for abstract

constants)

¢ 147 aSSGFtIOnS (real assumptions)

® 80 assertions could not be checked by
AtelierB (out of memory)
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Module Hierarchy

Preview:
- P | acs_as_env_ctx_ipart.mch
SEES
Mame acs_as_env_cfg_ipart.prob SEES acs_as_env_cfg_ipm.m-:h
Kind TextMate Document
Size 17.6 MBE on disk
Created 08/12/2008 09:20 SEES SEES
Modified 15/09/2009 08:39 ,
SEES | St opened 13/09/2009 08:33 SEES acs_as_env_ctx_aiguille.mch SEES SEES
SEES - SEES SEES SEES SEES SEES SEES
SEES SEES SEES acs_as_env_cfg_aipuille.mch SEES
SEES SEES SEES SEES ' 5EES SEES SEES
nv_typ_t_liste.mch acs_as_env_typ_temps.mch acs_as_env_typ_br_cdv_aig.mch acs_as_env_typ_aig config.mch

SEES SE]

acs_as_env_cst_spec.mch



Some of the 147
Assertions

l(aa,bb) . (aait iti partiel acs & Dbbicfg cdv aig & aa |->
bbit iti partiel acs <]
cfg ipart cdv transit dernier i |> cfg cdv aig =>
bbicfg ipart cdv transit liste i
(cfg ipart cdv transit deb(aa)..cfg ipart cdv transit fin(aa))])

dom ({aa,bblaa:t aig acs & bbit cdv acs &
bbicfg aig cdv encl liste i[(cfg aig cdv encl deb(aa)
cfg aig cdv encl fin(aa))]}) = t aig acs

ran ({aa,bblaait aig acs & bbit cdv acs &
bbicfg aig cdv encl liste i[(cfg aig cdv encl deb(aa)
cfg aig cdv encl fin(aa))l})

— cfg_cdv_l~Hc_cdv_a1gH



Manual
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After 3 min 17 seconds

ProB 1.3.0-BETA4: [acs_as_env_cfg_ipart.mch]
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acs_as env _cfg ipart
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Formulas of the ASSERTIONS list:

Date de crés

ran{{aa,bbloa : t_olg_ocs & bb @ t_cdv_ocs & bb @ cfo_olg_cdv_encl_liste_i[{cfag

3230402 = _alg_cdv_encl_deb{aa) .. cfg_alg_cdv_encl_fin{aal))]}) = cfog_cdv_i~[{c_cdv_alig}]
== false
24-04-02 =
I ). (xx @ t_cdv_ocs —» cfo_cdv_zdest_suppl_pcl_i{xx) @ t_cdv_ocs W {c_cdv_in
« | det})
== [HKLE
09-09-02 =
. I} (xx @ t_cdv_ocs —» cfo_cdv_zdest_suppl_pc2_1{xx) @ t_cdv_ocs W {c_cdv_in
« | det})
== [HKLE
25-11-02 =
- ran{t_cdv_acs «<| cfa_cdv_zdest_suppl_pcl_1i |= t_cdv_acs) /" ranlt_cdv_ocs <| cf
4 | g_cdv_zdest_suppl_pc2_1 |= t_cdv_acs) = {} 1
[OF ] State ran{t_olg_ocs «<| cfog_olg_config_1 |= t_oig_config_ocs) = t_olag_config_aocs m r
== |RLE -
invariant_ok sl B
_aig_config_acs = {2’ v| 18L@l1,2
_br_cdv_acs = {2"|z"
cfg_aig_pos_defaut
cfg_cdv_aig = @{1,2,
cfg_cdv_block = @{20,21,22, S e L =
cfg_cdv_zdest_suppl_pcl = {} using(acs_as_env_typ_aig).lire_t_aig_a
cfg_cdv_zdest_suppl_pc2 = {} usinglacs_as_env_typ_aig).lire_t_aig_a
_aig_acs = {z"|]z": 1 .. 25} usinglacs_as_env_typ_aig).lire_t_aig_a
I:_cde_pua_aiguille - @{0,1} usinglacs_as_env_typ_aig).lire_t_aig_a
c_aig_indet = 0 usinglacs_as_env_typ_aig).lire_t_aig_a
c_aig_init = 1 usinglacs_as_env_typ_aig).lire_t_aig_a
_nb_aig_par_acs = {z"|z": 0 .. 27} usinglacs_as_env_typ_aig).lire_t_aig_a
_etat_aig = @{0,1,2} usinglacs_as_env_typ_aig).lire_t_aig_a
_etat_decontrole_aig = @{0,1,2} . using!acs_aﬁ_env_typ_aigj}.!ire_t_aig_a:
¢ b IS Ear Y et & e




_Result of Case Study

® Further improvements to ProB required
(as outlined In earlier presentation)

® Four false assumptions were found
® 1 Property, 3 Assertions

® exactly same problems found by
manual inspection (and issues were

corrected)

® Formula Viewer of ProB useful to
identify sources of inconsistency



Next Steps
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® 74 Files, >10,000 lines of B
® +/- 2000 Assertions to be checked

Again all problems found (12) in under
5 minutes

No false alarms
TwOo more components to g¢



5 ProlB

® ProB can be used to validate large B
models with real-life data

® Two experiments (San Juan, Paris Line
1):

® 1 Man Month of Work = < 5 minutes
® Better Feedback

® Siemens plans to deploy ProB in SIL-4
chain X

® Useful for other applications (SAP,...) '~
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