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Abstract: Clock synchronization protocol, as an important component of the time-triggered networks, is the key to the instantaneity and

certainty of the time-triggered networks. The modeling and verification of clock synchronization protocol were studied. The protocol’s behaviors were

modeled by the extended labeled transition systems, and its correctness was verified by model checking technique. The verification results certified

the correctness of this protocol even under different startup scenarios. Experimental results also show the effectiveness of extended labeled transition

systems in protocol verification.
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Fig.2 The time-triggered network
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int clock;
int current_reading_index;
int SM_amount ;

int delay_timeout;
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from s, to s, on [(r) provided g(r) do a(r);
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from START to IDLE on start do |
clock = 0;

SM_amount = 5;
current_reading_index = 0;

delay_timeout = 5;
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from IDLE to COLLECTION on dispatch;,

provided ( current_reading_index = = 0)
do {
current_reading_index = 1;

fs

AR T WAIAE current_reading_index = =0 1554
T > SM kY dispatch, fillk , AT TIRASE
PR AE current_reading_index =1,

CM #ide A COLLECTION k7531 COLLECTION
RS AETFRIRN

from COLLECTION to COLLECTION
on dispatch,

provided

current_reading_index < SM_amount
do |

current_reading_index =

current_reading_index + 1;
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from CALC to START on agree_sync
provided delay_timeout = = 0 do {

current_reading_index = 0;
delay_timeout = 0;
clock = clock + 1;

s
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int clock;

int dispatch_timeout ;

int deviation ;
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from START to IDLE on start do |

clock = dispatch_timeout + deviation;
dispatch_timeout = 0;

deviation = 0;
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SRS start B A, 20 SM 07K BT
B, dispatch_timeout 5 deviation [ 1, & /8 CM
WY S AR s A A7 B TR D % o

SM B A IDLE AR 25 %% # 51| DISPATCH AR

from IDLE to DISPATCH on dispatch; provided

deviation = =0 && dispatch_timeout = = 0;
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Fig. 6 SM model in a double-CMs network
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from START to SMALL on start do {
dispatch_num = 0;

max_drift = 10;

s
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dispatch_num = = 0 do |
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