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Abstract: Rail transportation control system requires high safety and reliability, and its normal operation
depends on correct configuration data. Therefore, it is very important to adopt effective ways to ensure
the correctness of configuration data. In this paper, the configuration data of the rail transportation control
system is taken as the research object, and the station signaling data such as turnout, signal, section and
route are selected as the research cases. Based on the station data structure of each configuration data,
the configuration data itself and the static rules that each configuration data needs to satisfy are firstly
described with natural language. Then, each configuration data and the static rules that need to be satisfied
are defined by B language, and the static formal model is established. Finally, ProB model checking
tool is used to verify and analyze whether the generated configuration data satisfied the static rules. The
verification results show that using B method to formalize the configuration data of the rail transportation

control system can effectively improve the correctness of the configuration data and provide a reliable

guarantee for the normal operation of the rail transportation control system.
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1RG5 9%/
1(xx,yy.zz).(xx:dom(ROUTE_POINT) &

ROUTE_DIRECTION(xx)=0)&

yy:dom(point_link(ROUTE_POINT_POS(xx)(ROUTE_POINT(xx)(1)))(ROUTE_POINT(xx)(1)))&
zz:ran(point_link(ROUTE_POINT_POS (xx)(ROUTE_POINT(xx)(1)))(ROUTE_POINT(xx)(1)))&
(({yy} =SIGNAL_FIRST(ROUTE_SIGNAL(xx)) & {yy}/\dom(section_right_section)/={}) or
({zz}= SIGNAL_FIRST(ROUTE_SIGNAL(xx)) & {zz}/\dom(section_right_section)/={})) =>

E9 MN4SoRIAIIL

Fig.9 Formalization of rule number 9
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Tab.3 Instantiated table 1
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[55 Analysis of ASSERTIONS FAILED

o 49 (Non-Typing) Conjuncts of ASSERTIONS (3 false, 1

unknown):

TECHNOLOGICAL INNOVATION AR

BRI N R G, S5h5 b 1-27 SIS A TT
&, HERGREN 14-16 FAT R IS 77 M5 56 1%,

card(sectlon all_section) = card(don(section_all_section))
UE

card(sectlon left_section) = card(dom({section_left_section))
RUE

Lakd(sectlun right_section) = card(don(section_right_section))
TRUE

card(sectlun null_section) = card(dom(section_null_section))

n(sectmn all_section) /% dom(section_right_section) = {}
TRUE

4

o |lxx. (xx = R14 => | (yy,z2). (yy : dom(point_link (ROUTE_P
E SIGNAL () ({591 /% dom(section. 1eft section)) 7=
== false

!xx, (xx = => ! (yy,zz). (yy : dom(point_link (ROUTE_P
E_: SI(f;N?L(XX)) (v} /\ dum(scctwn left_section)) /=

'xx, (xx = R16 => | (yy,22). (yy : dom(point_link (ROUTE_P
EjI(f;N.;L(xx)) (i59] /% dom{section, Left section)) 7=

E10 #EAEESHIR

Fig.10 The route direction number is incorrect
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Fig.11 Correct verification results
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