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Construct a Toolchain via Formal Description

MUTSUMIABE" TOMOO KAKEGAWAT

UML and its derivative language are used for describing specification. However, there are various problems using these
languages. we developed the description form that has capability to describe the specification and design information for system
development. However, It is difficult to apply the new representation method to actual development because of the highly
introduce cost, etc. Therefore, we applied the description form to tool chain construction for development automation. This paper
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reports the result of construct toolchain via developed description form.
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mtype =
{state_ OFF,state_ ON,state_ ON_Model,state. ON_Mode2, nil};
mtype = {event_on,event_ea,event_eb,event_off};
mtype top_state_name = state_ OFF;
mtype ON_state_name = nil;
chan ch_FSM = [0] of {mtype};
int val = 0;
active proctype proc_FSM() {
mtype event;

do
::ch_FSM?event->
if
::(top_state_name == state_ OFF && event
== event_on)->
top_state_name = state_ON;
val = val +2;
ON_state_name = state_ ON_Model;
;(top_state_name == state ON &&
ON_state_name == state_ ON_Model && event == event_ea)->
val =val + 3;
top_state_name = state_ ON;
ON_state_name = state_ ON_Mode2;
:(top_state_name == state ON &&
ON_state_name == state. ON_Mode2 && event == event_eb)->
val = val +2;
top_state_name = state_ ON;
ON_state_name = state. ON_Model;
::(top_state_name == state_ ON && event
== event_off)->
top_state_name = state_ OFF;
::else->skip
fi;
od
}
active proctype proc_main() {
do
::ch_FSMlevent_on;
::ch_FSMlevent_ea;
::ch_FSMlevent_eb;
:.ch_FSMlevent off;
od
}
#define p (val==99)
Itl p1 {<>p}
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warning: for p.o. reduction to be valid the never claim must
be stutter-invariant

(never claims generated
stutter-invariant)

error: max search depth too small

from LTL formulae are

(Spin Version 6.0.1 -- 16 December 2010)
+ Partial Order Reduction

Full statespace search for:

never claim +(pl)

assertion violations + (if within scope of
claim)

acceptance  cycles - (not selected)

invalid end states - (disabled by never
claim)

State-vector 44 byte, depth reached 9999, errors: 0
62161 states, stored
48375 states, matched
110536 transitions (= stored+matched)
0 atomic steps
hash conflicts: 1340 (resolved)

Stats on memory usage (in Megabytes):

4.268 equivalent  memory  usage for
(stored*(State-vector + overhead))

3.121 actual memory usage for states (compression:
73.12%)

states

state-vector as stored = 25 byte + 28 byte
overhead
4.000 memory used for hash table (-w19)
0.458 memory used for DFS stack (-m10000)
7.485 total actual memory usage

unreached in proctype proc_FSM
sample_entry_action.pml:33, state 23, "-end-"
(1 of 23 states)

unreached in proctype proc_main
sample_entry_action.pml:42, state 8, "-end-"
(1 of 8 states)

unreached in claim pl
_spin_nvr.tmp:6, state 5, "-end-"
(1 of 5 states)

pan: elapsed time 0.05 seconds
pan: rate 1243220 states/second
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Fig 6 Verification example
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#import "EA_Regionl_StateMachine.h"
#import "EA_Regionl_StateBase.h"
#import "EA_Regionl_StateThread.h"
#import "common.h"

#import "EA_Region1l_ON_Model.h"
#import "EA_Regionl_ON.h"

#import "EA_Regionl_OFF.h"

#import "EA_Region1l_ON_Mode2.h"

static EA_Regionl1_StateMachine *myself_ = nil;
@implementation EA_Regionl_StateMachine

@synthesize current = current_;
@synthesize threads = threads_;

+ (EA_Regionl_StateMachine *)sharedInstance
@synchronized (self) {

if (myself_ ==nil) {
myself_ = [[super allocWithZone:NULL] init];

return myself_;

}

+ (id)allocWithZone:(NSZone *)zone

return [[self sharedInstance] retain];
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Fig 7 Code sample

Vol.2012-SE-176 No.9
Vol.2012-EMB-25 No.9
2012/5/21

DOEM) LTS,

H i
D i i
1 1
1 S 1
H [y ] 1
PR T I e eI o
Y R
SRy
72 Vi m T i
1 = = 1
1 [
1 1
L .l il 1 = = 1
PR iRl e i
U7 % ::,Jij]* == i
RS S | i
5 B [ B | :
AS) | — — i
fi? [ — i L—g i
e i
=== [ :
R R,
S.J‘—’—M]. = EME e
X8 MEMET IV
Fig 8 Material model
52 WAHR

X 9124y — MBI B AR R R

AR EN D a— FITHEE Y v —fITix PROMELA, 1T
= — NARL 7 v —{lli% Objective-C Th 5.

FEEIZLDZ2=— FEMZ, BRIEZ7e—HTH D
PROMELA TiIf35» 1, EITHa— FER 7 a—flo
Objective-C TiZ GUI Hir b ED TR 447D 1 THATH
D, ZBVONERENDHICE L, £3— & FEETER
T LD, KIERTHENER>T0D.

5, Y—ILFz—2NDEH -~ -
(BTIV) R

Z Z T, Simulink Titak =

— B REF AT ONTHES 72 — L AL | 2P \}f_‘[;) N\
P T
Frx—rrE@mML, FEEXETETOR EFIL Stateflow 27411647
W e S . . FRIER -k (MDLZ74 L)
R 72 ESENERE DD FERIZ OV - A PN
<k (BIFLE-RRXRE)
®iEoa—
; 49,798%7

51 @MEEdY—ER ; (XMLT7AIL)

ZZTE, R7uevy 7oA
Y DI IR R — D LIAL A
BEME L CHlHEZR, Wb H A~ — | ;
TooATasEHE L, £l E%%gﬁgéig PR i ?ggg;j*’f)b
K7 a7 EOQBEEREIZE D 25 (PROMEI;A’) ‘ (Objective-C)
IZDOWCHA L7, SIZEME LT @
A<w— kX — 27 5D Simulink &
Stateflow DFF /LD —EB &R s 1Bt B - 288.68875

) Ba giga—p | D PIER:200,000
8 L % IZ Stateflow O F LTI, BRTF 1 smmiTa6,600 17

ARAEHEI & WA 2 DR E D E TR

(Stateflow EF/L45 [) R0EIC EHL
B S 7 7 v v a v
L LGk (Stateflow &5 /L EERLISL

(©2012 Information Processing Society of Japan

9 i F G R
Fig 9 Application result



TE LB 2 T
IPSJ SIG Technical Report

BB, ETTNT =S ORALRHK 23— FERIZET 57
RCOVTHE, KEILIE Tl <25,

53 ETLT—2DMAH

Stateflow = — KO BUAZ I, £ 313 MATLAB 238> API
ZRIA L XML 1B 77 74 2ic L =T Av2fo
XML 77 A4 V%185, 2O LT, tfL L-#S0
Stateflow #4532 HitH3 2. SEIOMETIE, 48 D7 7 AV
A L7z, 2o LT, i L7z XML 7 7 A V48, B
L7z B RBUC A LT,

5.4 SPIN IZ & 21R5E

5 LA RBOE L2572 48 D7 7 A IOV
TENEILPROMELA D=— K& LT-.

SPIN ##MH 9 5I2dH 7= > Tix, Stateflow =— KTIIE
BESPEREOBERNP/KFELTNDHID, ZbDEH
EHioT-. F7z, Stateflow Tildk X T\ 25 MATLAB B
BIZOWTHRFEORNR TEIE Lz, EEIMEERTZ 2 2
U MELZZ ETERLTEY, K9 THEBEMTHEE LT
#HLTWD.

SPIN TOMFEIZI VT, DIRRBZEMBRR 21T o 1285 B,
AE o Stateflow THRE DD S DIEAE Y RE THIET
Elpinol. 20D, 7
varicky, HEAEY E—
R CHEEZ T -T2, ZDF—
R COMGE T RITREH N — &
KEDo T —ATIEH 50
Mo TN, FCHO
ZARREZE IR A 5 2
LKI2 5 THEIYMATREZR AE Y
EEWGID, AUEEHET LT R

RSAA—fiE

AV BEICEY
{1 BBE

AY—hF—HIE
BEISKY
fote: 2]

541 #&EETHR LI-[HE
(1) EEEERICHLD
o 7= [ 2
Bt 2 Rl I O RIEER & -
7. £, MEEVWSIRETIE
2, A UBBUER A
EFF TIThn Tz, &%
M HANC — BN N E D
Rk Rodno 72,
(2) SPINIZ X ZMRFETHA LI-HfE
HIHEAAE O FMIE PO O EME, EITHRIAS N
WAL, BREEIOTEEN RS oT

Simulated Vehicle

542 BREHERD T 1 — KNy
SPIN IZ LB RAEIC L » TRIEMNR R oo 72& LT,

(©2012 Information Processing Society of Japan

Vol.2012-SE-176 No.9

Vol.2012-EMB-25 No.9

2012/5/21

SPIN I[ZOWTRERD IEWNEF AAERE TIXET LD E -
RS > T2 E R T 52 EDRREETHS.

ZOHEITONTIE, YV MIEBLIEAMEBELL 2T

KHLFRECIEH 203, TEHEI &V ) LTy — Ll To

SN EEND.

55 R{TAOI— FOX%RL
FITHa—RIZ2o2WT, BFE LR EB TRV IAAT
7 7 A V)36 Objective-C D711 7T WAV b v AR
L.

ETHa— FOERICBT 27077 20BINEEL
LClE, kD2 ERD.
- Simulink TFEk & TV 5 4 Stateflow OEHEERS L UV —
4 AR LR

s TV = a AT B2 GUI Sy

551 ZITHI— FDOEE

e ST a5 AZ 70 kAl GUI S D T o
TTREBINML, FATAREE LET VDX 7Ly TN
AATOEITHZK 10 IRT. ZOT 7V r— a3 Tl
RIAN—BIPAY— FF—DHETOMNBORERNH v
7I7rvmay 7, RTORBAELEETTRE LTS,

RAY—hF— RSA/3\—
fi i L&

EREE—F

10 4741
Fig 10 Execution example
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