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Table 5 \erification result of all given properties
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Table 6 Copy parameter setting of HDFS in cloud rendering system
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Table 7 Updated computer configuration for experiment
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Table 8 Probability of parameters after improvement
x8 S AR RS HM AR S

const double p;;=0.994 6;
const double p»;=0.990 3;
const double p3=0.952 1;
const double p2,=0.028 6;
const double p3;=0.983 1;
const double p3,=0.987 9;
const double p33=0.008 5;
const double p3,=0.993 6;
const double p35=0.992 9;
const double p;,=0.004 3;

A AT MR B R 6, 45 21 161 15~ 18 1) S 56 Hodle.

Pl 15 SRR o 1 ARG 6 45 R X P O R R SR T TR AR S Ia AT ) (R 4 B AR B AS e A8 0 B A2
AL, (E 2 502t i K AR SEIa AT BB AR 3 W) A 388 e DAk 2 i AR B A AT RS IR R 30 97 %, 5t 2 ) IO Mk
FGBLL T 97.5%. A M, ZR 48 Ak I AT AL PR BT 1, B R SEAE AT B (R KT 95%




1854 Journal of Software ##F34% Vol.31, No.6, June 2020

16 X JT 2 (KL 56 45 R0 IRUET 10 AT AN R SR SR ICELAE 6 LAWY, Y BUAE 45 R IR B Al
Bt IR A A2 OB AN T 1 0, AR S8 AT R SO SR DL 5 5 24 e F 1A 5 RS OB T e, R s AT 2RI
(KA 2 /I8 i T S0 T ) SR ORI 1.59%, St Je (1 R IR S5 6 o 430 19%. ik I 1 = i e R 4 AR AT
ANl AR BT 2, (L T S AT /DN R R e AL 2% St S T 1) IR, RAT B IS 5 I

1.000

0.0100
0.975
p— 0.0075
—&—upper=1
&_EU.QSU - uppert B 00050 = upper=2
T upper=2 - upper=3
0.925 - -
Hpper j 0.0025 —=—upper=4
- dpper= —— upper=3
0.900 -
upper=5 0.0000
8 9 10 11 12 13 25 5.0 75 10.0
FiE(step) Fis(step)
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Table 9 \erification result of all given properties after improvement
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1 module CloudRenderingSystem

s:[0..16] init O;
repair_file:[0..max_repair_file] init O;
wait_resources:[0..max_wait_resources] init O;
rerendering:[0..max_rerendering] init O;
exception:[0..max_exception] init 0;
all_complete:bool init false;
part_complete:bool init false;

file_ok:bool init false;
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resources_ok:bool init false;
[Begin]s=0—(s'=1);
[DealFile]s=1 & repair_file<max_repair_file & exception<max_exception—pi;:(s'=2) & (file_ok’=true)+
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N

1-p11:(s'=12) & (repair_file’=repair_file+1) & (exception’=exception+1);

13 [RequestResources]s=2 & wait_resources<max_wait_resources & exception<max_exception—1-py;:
(s'=3) & (wait_resources'=wait_resources+1)+p,;:(s'=4);

14 [WaitResources]s=3 & wait_resources<max_wait_resources & exception<max_exception—pys:(s'=4)+
p22:(s'=3) & (wait_resources'=wait_resources+1) & (exception'=exception+1)+1—p,3—py,:(s'=13);

15 [GetResources]s=4—>1—ps;:(s'=4)+p3;1:(s'=5) & (resources_ok'=true);

16 [Distribution]s=5—(s'=6);

17  [StartRendering]s=6—pz,:(s'=7)+1-ps,:(s'=14);

18 [EndRendering]s=7 & rerendering<max_rerendering & exception<max_exception—1—ps3:(s'=10)+pas:
(s'=8) & (rerendering’=rerendering+1) & (exception’=exception+1);

19 [Delete]s=8 & exception<max_exception—(s'=9) & (exception'=exception+1);

20 [Redistribution]s=9 & exception<max_exception—1—ps4:(s'=9) & (exception’=exception+1)+pz,:(s'=6);

21 [Complete]s=10 & exception<max_exception—pzs:(s'=11) & (all_complete’=true)+1-pzs:(s'=14) &
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(part_complete’=true);

22 [RepaireFile]s=12 &

(exception'=exception+1)+1-p;,:(s'=1);

repair_file<max_repair_file

&
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exception<max_exception—py,:(s'=16)

23 [ResourcesException]s=13 & exception<max_exception—(s'=15) & (exception’=exception+1);
24 [FileException]s=16 & exception<max_exception—(s'=15) & (exception’=exception+1);

25 [RenderingException]s=14 & exception<max_exception—(s'=15) & (exception’=exception+1);
26  [FileError]s=12 & repair_file=max_repair_file—(s'=15);

27  [ResourcesError]s=3 & wait_resources=max_wait_resources—(s'=15);

28 [RenderingError]s=8 & rerendering=max_rerendering—(s'=15);

29 [Error]exception=max_exception—(s'=15);
30 endmodule
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Table 10 Parameters introduction for CloudRenderingSystem model
% 10 CloudRenderingSystem i /1) 2 #4811 5 X

L4 AR RSTEl
s int B PR S AR RRE )T 5
repair_file int RGME S IR
wait_resources int RGN GRS SRS
rerendering int FR G0 T AT I G T AT 55 S
exception int RGP HOIRAS I SR
all_complete bool ST 5 TR VR B AT 55
part_complete bool T HU5E B e e 1A 55
file_ok bool FHT SO A5 S8 3 oA
resources_ok bool R IE IR R 1) 2 TE G R
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