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Extension for the Parallel Processing in Automatic Generation from
UML Activity Diagram to SPIN Model Checking Code and its
Application to Ajax Application Design

YUTAKA YAMADAT KATSUMI WASAKI'

We extended the converter that converts automatically the UML activity diagram into the SPIN model checking code
PROMELA, and enabled it to treat parallel processing description, such as a fork node and merge node of an UML activity
diagram. The model of Ajax application with parallel processing by asynchronous communication can also be treated. We
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modeled the screen transition design of an Ajax application as an evaluation of the proposed method.
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Process of SPIN model checking.
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Figure 3 Drawing example of activity diagram.
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Figure 4 The map of an activity diagram element and
PROMELA
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Table 1  Tagged value defined for PROMELA conversion.
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Figure 5 Flow of automatic conversion.

forkl:

atomic {
_P1_SUB1_activel_pid] = 1;
_P1_SUB2_active[_pid] = 1;
run P1_SUBL(_pid);
run P1_SUB2(_pid);

}

[ Foas0 ] [ FHal ]

goto join4;
join4:
(_P1_SUB1_activel_pid] == 0 &&

_P1_SUB2_active[_pid] == 0) ->
printf("sub process end\n");
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Figure 6 Example of converting fork node and marge node.
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Spin.semaphore=P

707 4 v
v var

| Spin.semaphore=V

#define P(s) atomic { s> 0 -> s-- }
#define V(s) s++;
bits = 1;

P(s)
printf("cr.eate start\n");

Vi(s)
goto junction3;

X 7 &~ 7 47 EE L PROMELA Hi761
Figure 7 Example of setting semaphore and POMELA.
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Employee management system.
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Figure 9 Detection of the error by concurrent access.
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Figure 11

Depth= 1016396 States= 1e+06 Transitions= 1.27e+06 Memory=

179.384 t= 2.55R= 4e+405
pan: assertion violated (msg.emp_id!=0) (at depth 1614020)
pan: wrote employee10.pml.trail

(Spin Version 5.2.2 -- 7 September 2009)
Warning: Search not completed
+ Partial Order Reduction

Bit statespace search for:

never claim - (none specified)
assertion violations +

cycle checks - (disabled by -DSAFETY)
invalid end states +

State-vector 460 byte, depth reached 1614024, errors: 1
1915758 states, stored
668285 states, matched
2584043 transitions (= stored+matched)
44269 atomic steps
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Figure 12 Results of checking by SPIN.
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The model of server side.
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Figure 13 The model of employee2 (excerpt).
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Depth= 1096558 States=
181.768 t= 6.51 R= 2e+405

pan: assertion violated (msg.version==version) (at depth 1177473)

pan: wrote employee2.9.pml.trail

(Spin Version 5.2.2 -- 7 September 2009)
Warning: Search not completed
+ Partial Order Reduction

Bit statespace search for:

never claim - (none specified)
assertion violations +

cycle checks - (disabled by -DSAFETY)
invalid end states +

State-vector 684 byte, depth reached 1177481, errors: 1
1074032 states, stored
39272 states, matched
1113304 transitions (= stored+matched)
26352 atomic steps

14
Figure 14

SPIN (Z & % fRAERE 2 2
Results 2 of checking by SPIN.

Shiz.
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spin.number_of porcesses % 7 T1T .
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T VOIELPERREES LT,

5. FEHESHRORE
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7 4 K755 PROMELA Ttk S 7= fEEHAE 7V B &
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EWV o I FILERRR 2 B O FIEERE L. 2
L0, WHHLEEZED Ajax T 7Y r—a v OET AL
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1le+06 Transitions= 1.03e+06 Memory=

delete_start:2 /1 HIBREAE D BRLE

/] BIBRRAED S — 2 2 HfG

received data:2

-~
update_start:4
/] BHTHRAE
update_end:4 ]
-~
create start:4
/LR S AR
create_end:4

spin: line 697 "employee2.9.pml", Error: assertion violated

spin: text of failed assertion: assert((msg.version==version))

spin: trail ends after 1177474 steps

15 AEAEYTFIUA

Figure 15 The scenario of fault.

MuzRE_BZEHHo7-. SPIN O T —FHIT
PROMELA xR E LTWA T, HHRE, a1k
Wb B DM, 5%, SPIN DT —{E@ND, 777 4
v o KOSy w AR E N D & 5 72 % 1
FrL7zu.

1)  J. Rumbaugh, L. Jacobson, G. Booch: The Unified Modeling
Language Reference Manual (2nd Edition), Pearson Higher Education

(2004).

2) GJ. Holzmann: THE SPIN MODEL CHECKER, Addison Wesley
(2003).

3) B 5B:SPIN EF/LMA, B (2008).

4)  Yutaka Yamada, Katsumi Wasaki: Automatic Generation of SPIN
Model Checking Code from UML Activity Diagrams, IJACT:
International Journal of Advancements in Computing Technology, Vol. 3,
No. 8, pp. 189- 197 (2011).

5) OMG OCL,

http://www.omg.org/spec/OCL/2.3/Beta2/

6) FRREALTF = P B Y a o astah* professional,
http://astah.change-vision.com/ja/product/astah-professional.html

7)  OMG XMI,

http://www.omg.org/spec/XM1/2.4/Beta2



