Software SEC-FM1-05-2
I pA Engineering
Center

Information-technology Promotion Agency, Japan

7% @T’&)O)ﬁ/_tilf
SRR EETOORREEAM 525

=15 EFEEER

4

i

Copyright © 2012,2013 IPA IPA Software Engineering Center 1



F=H - EiEER(COEFEDA—ILIZDLNT) SEC

for Mo-No- Zu Ku- R|

RRFEZEANICETHERARELN L. BODBEAFEZEADIRE
TELERDRICSELGHIMAEZFS
= AT RN 3L - #2BR
o MAFENDEAZIRET. FTEILTLS
o RXFEZDARMEICDOLNTOERERN
* WRAFEZEADHAAFIUR
nFEER
o REIEBRMN L. BoDHAFEZEADRKRSTOFELEDRICSE LGS
HMEERD
B EGFEIER
o HREIRERDBE LIEH
o BRAFETRMEMNEDMNE/NZ—2 14

e

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 2



EkES KR FhEmARweERgEs oEC

Software Engineering
for Mo-No-Zu-Ku-Ri

B [PA/SEC THXXF A ERAEIEWGINDEFENELTEE

m EERHEAM

2011488 ~ 20124E3A4

B SNAVANWGES)

LG AN RERTORE
BASUNTTF—4 B
Et+@Ese

~ya | EERRGpASH RXFEDER | DSFOAU/N
#at £t B I SRR (EERH) A==
KA EE
SCSK#kX &=+t |
B S RS G | T (R B R ) Xt EDREM

31— ot EACIOE
EFRESAIEKRA S S EA4E B (D ST

_ A K

ﬁﬁﬁ%ﬁ B3z R R TR E T SRR R O il

" BEERY

X DSF (Dependable Software Forum):
BEEZECSGVWIN I 7 DEFEMEHEILIL RRERIFICERSEAHIEZEMNELE-EERRK

SEC-FM1-05-2

Copyright © 2012,2013 IPA

IPA Software Engineering Center 3



RAERER (B E) SEC

mFAHALE-EEKXFE
® Event-B. SPIN. VDM++ (D3F&E%E,

O MBENSFIAEEZELZL
O fRRE  FIEY—ILMWFIZAYDOT LY

mEBRF—L

o MAFEDIER GERE) ITHIGLT, 5DDEBRF—LEHRAL
o BEERF—LM, MIIZEERETER,

KR REEEHRE(R—U8) = hE A ]

4 (XH)

BREDBERAAFER—C# | SBRESTHER—H

Event-B (1) 110 707 1
Event-B (2) 106 287 3
Event-B (3) 49 381 1
SPIN 109 429 2
VDM++ 300 700 5

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 4



TR R TR R SEC

B REBARELI-HEE
o FIGESMEIFATHESN, BASh TLSIERY AT LOBRIHEERR
o SERREHET (LEA—RT)BADLO

B EEROTE
O FEIETHAMERIEICE D (XL [CEH
Q@ HRADBREXEY—NEE-TRIL
Q ZHDHEETROMN-IEHBEZ AN YTL., RETERHEENERDOZ S

% 5T
s —— SMEREREt RIS T — TR
NEEEHE | LEa—%a
= = == ’" - @"
g&}jﬁbf:%ﬁﬁ @ ﬁ/ﬁﬁﬂii&[-%*ﬁ s *El'flﬁ E:F‘mﬁ
@ sAxEY—LEE-THE L2l

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 5



SR F A EDRHEDRE SEC

B BAFAEEESIFIR
o [RRFEHFRAHAL] (DSFERL) ISRENLFIRTREREENE

BROFAZITEINERZEZR RSB TRRL., BEMGLEEZRE

N
-

BE7Y 3a>vOAAT.
REEBRRTEMIMM-E
T—E3MEILT HM?

[ EHBEAOTE. Hits } ERE

REXEY—I
THREE

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 6



HEMEEIEICN T ST i=RME DFH

SEC

Software Engineering
for Mo+ No Zu- Ku R|

B THRIHSN-FRMESERSHICH T S A BIR ML E O E

Bt BB EIC LM i
BRETEDEEABE 90t

(RERICHEEITHIREENHS)

T EDEIEAEELL
(RERICSEEISAIREMEREBEVD, BIELAETGHE | 134
STEEIEARLYTLY)

BRETEDIEIERAE 201
a8t S55(%

(% RERE DRMICKDIEH O FFEADEEN LU EHR)

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 7



FI b =B RE D EIE SEC

MEEADE | LFEESh -5 B IE24DRER
ERROBRICH T 25 R 4%

BITRER(ER - TAMICBVWTRRESN TV 136

KEROFARE T RSN TR
(7=7L. FREFREBEOMTIE, FZBIV-NELTR | 9%
ESh T8, REELESEA D7)

o EslFiZeESILICE, (ERIIRT - TAMTHRR
SNTVWEREE, S RETRATHIEHN AT RE

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 8



H

MR EEDELATET RO SEC

" RAFREERT HFRE. SRR
@ ﬁgwmﬁth1m7éhﬁ®mﬁ
@ I
Q® MRIBROBRIL
(BRFEILoTIE, EEESSIHHME)

LEEEEEIC. hhvo-IT# & mHEL-{EHE=1EZ 08k

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 9



EENELIEHEIEDEIR SEC

EXERREIERERDORER
EERE
BEHED vEERE | BRuEdo | BREdo _—

fEIE w1 iR {ERX L
[EIEHME 1% 19t 21 221%
fEIEALEELL 4% 614% 3t 134
EERAE 4% 114 St 201F
ast ofF 364F 104 S5

¢ NS OIERFETT, KEDRHTBRZMR L

(HOFTHASHTNBHER ¥ E—H, )
= BELEEHROONDLH, BEFELREBIRA. BERTILRDHOL,

(3% S. M. Easterbrook, ftli, Experiences Using Lightweight Formal Methods for Requirements Modeling. : IEEE Transactions
on Software Engineering, Special Issue on Formal Methods in Software Practice, vol. 24, (1), 1988.)

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 10



EEICELEIH

SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

RERF—L 2@IH | ERXMEXHROH £ 3 A #2305k R
(AE) | SN () (AKR/H) =(1T)

Event-B (1) 107.5 110 0.98 1,084

Event-B (2) 64.5 106 0.61 443

Event-B (3) 84.0 49 1.84 425

SPIN 44.5 151 0.29 124

VDM++ 254.0 300 0.85 10,866

[Y2 bz 7RET—2BE2010-2011] p. 209
R8I 1L R—THI=YDEKRSEEL E1—EETHOEAHHEHBEFR)I

N

/N

P25

PR P75

BA

F1

FERE

43

0.018

0.065

0.223 1.166

120.267

12.489

30.260

715%N7AJ T 7MIIRITINES.

DIREH TS/

o IERDLEI—EXRELIMERHNET, BAFEICLSHRETE

SEC-FM1-05-2

Copyright © 2012,2013 IPA

IPA Software Engineering Center 11



BREETESONERIED, SA— SEC

for Mo-No-Zu-Ku-Ri

GTE.WBAFETHAEZEORMNAERTESLDOTLEOIN?

B FELIDODDRM/NF— %I

1. B L{%G)nin-l_i[irl_.lb—c%%[ia_@tt £<J7b\£fd~éii*ao)nln+
ZEMNTLS

2. L‘r%a)an-l_i[iHﬁEkﬂ]tbfﬁ&?éqﬁ#&’&ﬁ&nu?é;th\—cg
7&[,\

3. MRS IEBEARSHETENNS-O . BIRGERIL TLR T
é;th\fﬁé

FE RAEORMBERIIHETIHAFEZERMRDID

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 12



INF—2 1, SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

BFOHRAZEIRCTHSIET DHERINEGLIIFEDFAEICE
M TLNVD,

sREtE e scal
\\ L DT IE | |=EtoFE
—
7 7 7
i AV
BhTL3E Iy
=St J DT ] J

? 25|

BRFEIEGIEEORAZTZIDDELBDOFICEVNTHER T 210 ELGLHEBOFIERT
HLE5RMEERDITHIENTED,

HiEL:DSFEH
SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 13




SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

H9 o

ARETE BEXETE CEXETE
BT—7)L&ET EBE@mANDFVo B1—Y5DENME
rﬁnnJT_7)|/ B A EmE a—HIE, T8 SRENXE

s=7wE | @a wRE EeETEw H | CEX LI\ D
— mBABLIUOHEZANL,
uﬂ Wit ;—ﬁ% “‘ MENEE | - .n | 8B || |BSRT 7LD ERA”
1 s=s =5 10 @z | = [ 20 || ||[<HE&#T 5,
% | g .
= s ] 4

‘BB DUXFLUROXFIET—TIL L TIXHEIRS
nt=Y, IS5 5A R Y

(7842 11ZR89 AR

Hi#:DSFE#

SEC-FM1-05-2 Copyright © 2012,2013 IPA

IPA Software Engineering Center 14



INE—2 1. B SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

B HEL-EREERERTES >FEICT K

AL F B3
Ema . XF3
—|length (B fa44) <= 10| and length (B da%a) <= 20
BEmzEX T 5(Ema, =) == FELTAH ! ]
{

} %
b TR 4 1IcBE9 AE%RA !
iy =t 525k V

Hi#:DSFE#

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 15



INF—2 2, SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

RF DR EIFERMELTHEET DIFHMEMHER T HENTEGL

ERETEE Rl : B b
HAORE —— S
IR 5 Et A
_ BREOARE
- A
V —
iz
fAEs< 4 ‘
& ARHE-EN S
BrAETETLVD 3|
[HTSBe--

? 5 R

X FETERLI-EEE. BRMFATRBIZCENZTNIXWNTLEWNGEELHST=-O. TDEEIZXRHE
R DITHENTES,

H 88 : DSF & #
SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 16




INB— 2. BiAHI SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

B EREIDGRAZERDREGTENLHET S

B1—ELVRTLDOENE
1. A—5 (&, AR REE I CEMERERT D,
2. DATLIF, BRaRREEICERO—EZRTT 5

(EmERRIT HINEREA
RETEA

4

Hi#8: DSF&E
SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 17




INR—2 2. BEL{Kf

SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

B LUFRER A GEBR TES

7 fn
{

BRERETE(RP?27? = setof B

FEERAIZ/E> TS EFR

(" )
{ AERREHLETS
- R RAR
return 2 ? ? I2EZYITH5IRTDE DEBS5? 2 ?
} SECEFRL -« -
J 7 H/ J
Bt it P
|
Hi 81 : DSFE#
SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 18



JRB—> 2. B SEC

B FEIZEOLK

7 Am
{

c

onji

B

fz=XEN(Z
TE !

BEmziRR 9 H(H@H] ) 35 set of B
{

return ( P dn | a4 = 81 ) E, '
}
} [ |

W
A
][]}
cu
£

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 19



INFZ—2 3. SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

RFDHRAEXBEAREFZTEINDS=H . BIRRGERETEELR I HC

%

\ T A 23 B0k
EMTED mHe REAOBWEE | R
rZQ).zlsﬂAi A%, If (
FI ORI OAABCHFIVY A = false && B = false && C = false
shizl\veE
(CHIRT S, A =Tfalse B = false [ C = false
7 )

R HHIRTS:

4

2:8)DBRHTES, ]

FoRYLLULIFE
A< BBk ‘
SREH A IBERZ |

: % 5% |

BRI BB — LI KB HIBER TR 270 BEASSINR T EEATES . Mﬁ;]

LTHSNS,

B DSF&E#

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 20



1) — SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

MRXFEZEAIZETLIEILEERMNS, BEoDHERAFEZEADKRS
R EMNEDRIZSELLGLIMREEZFTS-HOIZ, UTexE

m EFIEROMELLER

B B FETRMENRDOMNB/ N 2— 45

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 21



SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

EBRFDE=OHORAKFE
BRI EE T O DK FE AR

=151 - SEEEEER

Aol

MILITBUE N RO IEHEE RS
BiARE VIO T T =FY G B 3—
MERVATL-VIMI7EEMEREFEEZES
ERmEBERNEE AMBRWG (iR)
20134%F3A FEIIRFEIT

EHINTVHELDFERICEALTOEFERVBEREENENOENEICIRETH2LDTY
BE.AEDRBRIIFEFELGLICERI HEAHYFET

SEC-FM1-05-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 22



	スライド番号 1
	事例：実証実験（このモジュールについて）
	具体的事例：形式手法適用実証WG実証実験事例
	実証実験（続き）
	実験対象と実験方法
	形式手法による設計書の検査
	指摘事項に対する設計書提供者の評価
	実際に行われた開発との関係
	形式手法の作業内容と工数の計測
	作業内容と指摘事項の関係
	作業に要した工数
	形式手法で見つかる欠陥のパターン
	パターン 1.
	パターン 1. 具体例
	パターン 1. 具体例
	パターン 2.
	パターン 2. 具体例
	パターン 2. 具体例
	パターン 2. 具体例
	パターン 3.
	サマリー
	スライド番号 22

