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SMYV model checking tool — based modeling and analysis of

distributed animation rendering system software

HONG Zhiguo WANG Yongbin SHI Minyong YU Shuiyuan

( School of Computer Science and Cybersecurity Communication University of China Beijing 100024 China)

Abstract: Utilizing network resources to build distributed animation rendering system is an effective way
to improve the rendering speed and overcome the bottleneck of producing animation. The robustness and
availability of distributed animation rendering system is an important guarantee for the stable and efficient
operation. Therefore from the perspective of model checking in software development for modeling and a—
nalysis it will effectively prevent and eliminate bugs in the program ensuring the correctness of program—
ming. Based on model checking method for system modeling the properties to be verified of system is de—
scribed using computational tree logic ( CTL) . Furthermore the related properties are verified with sym—
bolic model verification ( SMV) . This methodology offers important theoretical accordance to improve the
correctness of software development.
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Fig.1 Software architecture of distributed animation rendering system
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Table 1 Description of messages of Processing and Rendering threads
S_FTP_Download Boolean( ) FTP
S_Bitmap_Consisitency Boolean( )
S_Lock_Job Boolean( )
S_Lock_Scenefile Boolean( )
S_Process_Done Boolean( ) Preprocessing
S_Render_Done Boolean( ) Rendering
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2.3 CTL
SMV
(1) ( safety 1) : assert G ~ ( M_Process. State = Processing & M_Render. State = Render—
ing) ;
(2) ( Liveness 1) : assert G ( M_Process. State = Waiting — > F M_Render. State = Waiting) ;
(3) ( Liveness 2) : assert G ( S_Process_Done — > F M_Render. State = Rendering) ;
M_Process-M_Render Preprocessing Rendering o G\F. - >.& CTL D AG
 AF ;= >
& “ry
(1) Safety 1 Preprocessing “Processing( )7 Rendering
“Rendering( )7
(2) Liveness 1 Preprocessing Rendering
(3) Liveness 2 1 Rendering o
Rendering o
2.4 SMV
2 3 SMV Windows 7 32 SMV ex—
perimental release 1041-02P46 N ( Binary decision diagram BDD)
4 o
Liveness 1. Liveness 2 Safety 1
BDD o Liveness 2 BDD Liveness 1 Safety
1 BDD Liveness 1  Safety 1 BDD
o 100.200.300.400.500.600.700.800.900 1 000
Liveness 1.Liveness 2 Safety 1 Trueo 1 000
Preprocessing Rendering N o
S S TR— .
ol L e :
ﬁ 3400 | il
Z 3000 f g
2 ] .
Z 2600 f .
iﬁg 2200 f ’
. . L /”*\./'_'

0 200 400 600 800 1000
4 BDD

Fig.4 Variation trend of BDD nodes allocated with the increase of total frames of rendering
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