%29 % 5510 W] TENRASEELZRE Vol.29  No. 10
2019 4 10 H COMPUTER TECHNOLOGY AND DEVELOPMENT Oct.

EF NuSMV H SysML #2424k 36 iE

U - P T R
(BHFMEMRKRF HHEIAFERRER, LR AF 211106)

OB TS S e R AU R G T R T EARIE R A AT AR N TS R G G A B A LA R R G i )
JRTEE, MEAIR ST R TR T 4T N TR KRG I K B b, & SR e R R G AT & 4 4 BT Al
BAIE , 78 R ) FF B[R] RBAR , AR R 40t XU B9 Tl R . (05 DRI, 55 R SR B A 22 [a) {75 SR A7 e 3 1 B
VPR AL AR b 2 TR H A T SR AR S8 LR BRI T R i Bl . 1% 3R G S A0 5 (ol =2 G 0 T 21 SO LA
BEATARS T BGAIE Y 1E) R, SCAP A Y — 25 DA SysMIL BEIH A6 250 1) NuSMV 4 5 4 0 i) 38 ORI, 8230 T — A B ShE R F %
SysML FEI SOG4 4 A, NuSMV 1 A SO, 1T A NuSMV SEBR SysML A8 R (B8 TIE , F e 38 i — 2k 4 il R 48 i =61
WEB T 07 i A R

KRR TR R MR ARG IE ; SRR 3 &
hE S 2SS TP311 SERFRIZAD A
doi;10.3969/j. issn. 1673-629X. 2019. 10. 030

XEHS:1673-629X(2019)10-0153-04

Formal Verification of SysML. Model Based on NuSMV
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Abstract ; System development in aerospace road traffic and other high security areas needs to ensure high security and high reliability. It
is especially important for the reasonable modeling and model verification of such systems. The model driven development ( MDD )
method has been widely used in the development of safety —critical systems, which supports the safety analysis and verification of the
system at an early stage,effectively controlling development time and cost and reducing the possibility of system risk. At the same time,
there is still a gap between the textual requirement and the design model. Whether the design model can well meet the user’ s
requirements still needs to be verified after the completion of the system design. Addressing the problem of the lack of precise formal se-
mantics for the systems modeling language ( SysML) ,a set of semantic rules for the transformation from SysML design model to NuSMV
model is given. An automatic conversion program is implemented to convert the SysML model file into NuSMV input file,and then to
verify the SysML model by NuSMV. In the end, we prove the effectiveness of this method through the case of railway control system.
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Car_State

Initial

Running
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E car E Train
attributes attributes
= + Speed: Integer ... = + Speed: Integer ...
= + State: EEnumer... = + State: EEnumer...

operations
&+ Initial() operations
# + speedUp() @ + Initial()
# + deceleration()
«<Block=
E Gate

attributes :
& + open: Boolean...

operations
# + close()
& + open()
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- specification G !(Car state = Car_in & Train state = Train in) is false ]~
~ as demonstrated by the following executien sequence ‘

Trace Description: LTL Counterexample
Trace Type: Counterexample
~» State: 1.1 <
event = [DLE_EVENT
Gate_state = Gate_idle
Car_state = Car_idle
Train_state = Train_idle
cpen_gate_active = FALSE
close_gate_active = FALSE
Gate_open = TRLE
=> Input: 1.2 {-
_process_selector_ = my_Car
running = FALSE
my_Car. running = TRUE
wy_Gate. running = FALSE
wy_Train. running = FALSE
~v:State: 1.2 ¢
event = QUM_IDbbed9fc1287d49fdb2ce0Tal5e£858e0
Car_state = Car_approach
=» Input: 1.3 ¢
-» State: 1.3 ¢
event = QUM_ID8bI5bI4al30e47849e1a180022b4T1Te
Car_state = Car_in <mm—
=» Input: 1.4 ¢
_process_selector_ = my_Train
my_Car. running = FALSE
wy_Train. running = TRUE
-» State: 1.4 <
event = QUM_IDOba418ed39c84710aadfatcbebbdbbed
Train_state = Train_approach
close_gate_active = TRUE
-» Input: 1.5
-» State: 1.5 ¢~
event = QUM_ID9Ff16e53d76d4eb0b05726cf1ddeelsT

Train_state = Train in g
= Input: 1.6 <
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