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Abstract: In accordance with emergence of loT/Industrie4.0, it is required to establish a development method for safety/
dependable sensitive systems so-called “consumer devices”, such as automobiles, smart-houses, smart-appliances, robotics, etc.
which are operated by end-user (general consumers) directly. To accomplish this purpose, we standardized the development
method for such devices in OMG (Object Management Group) procedure. This article introduces the result of the
standardization, especially focusing on the development process.

Keywords: Consumer Devices, Dependability, Safety, Systems Engineering, Model Based Systems Engineering, Metamodel,

Vol.2016-SE-193 No.18

2016/7/14

BPMN, OMG

1. [FCBHIC

ITAE 10T (Internet of Things)<° Industire4.0 & HELEEZLE
VAT LOBHMEENEE D —H, EORENEEEEEE
PRAET 2 FIEOERMNGHE L TETWD RS, —IEES
DHEBEBRET 5V AT AW T, IS 2 2 72 M
DAR L —Z PERAET DRI T, L0 ®E RN
S EEEENRRD DD e b, — T I R T8
FE7R G - HRE R AT AR TIX e < BENDOEIEETT SO W]
REVEZS @, 713 B2 ZRBRBEIC IR W T YIS B4 5 %
ISNBED > TVDHERTIERWINE THD. 2D L5 ik
BAIZEBWTIE, AT AR/ EA LY mERLeME/ wiE
B AELEET S

LA LR 6, — %12 1502626200 k5 122 e & ME

T1 & bmkk At
Fujitsu Ltd.
2 haXHBE
Toyota Motor Corporation
3 PR AHIET
National Institute of Advanced Industrial Science and Technology
T4 AAKY:
Nihon University
15 LB HE A
Information-technology Promotion Agency, Japan.
16 A thT 7 s R
Technova Inc

(©2016 Information Processing Society of Japan

T D HMENIAFET 20, LMY Th < EFICEIE
DO % MR T 2 EEEMEIC OV TERT 2 b OAFE
LW ET, 2D XD REfE s 27 o /B OBl % 7
ot R BERED HEERET 2 OBRFEEL RS
BT DEREBEET D & La/ SIEER S 2T L%
FEPNGELRD. 2O X REEEHY AT L OIS
A S35 72 ®1Z,0bject Management Group(OMG)[2]iZ 33
WT—RIEBRE DNEBEERET 2 VA7 2/ BROWT-3~
TEME R OE OB FIELHET DIEEEIT 7.2 0
& ¥ |X Dependability Assurance Framework for Safety
Sensitive Consumer devices[3](LA F DAF) L FEIEILH.Z 2T
Consumer Devices & (TR D —f&F]HE AN EEERIET 5 H
B A~ — bNDU R Av— MEB Ry NMELHET.

T OFENENT,2016 4E 2 A 12 OMG fLAf & L CIERUSEAT &
NIZDOT,Z ZTEHEDOFRFICONTHERS.

DAFIZEBWTIE32OBLRIZE S THKEZHE L TV
% . %5 — 1%, Dependability OBEEIRE 21T 9 72901 DR
BHEREERBETTLVICL > THET S .58
i%,Dependability Z R L7227 L5 T A0 T
BOTav 2AETNVERET 2.8 10 mEEES 2T A
BRSE DFEMS & B2 72 D D MG L S N TcFRAE 2 KRBT D 7



g YU ey i ey
IPSJ SIG Technical Report

DOFEERELTWE.ZIULEFFE AT A NT T AN
BAFE LTV 208, C DER, £ OGBS o Holie o A 1 2
RICT DI b EEREHERZTEDOTHS.

AR Tidanko 3 SBED 9 H,2 %FH D Dependability
VAT LARBEDOIDDT O RAET MIONWTERE YT
TZHIZHOWNWTERD,

Section 2 TIX,DAF THEL TCNL 7 RrEADAXET
JUZ DUk % .Section 3 Tid,Section2 THIE L7z A ¥
T VI HERL T %5 BPMN(Business Process Model and
Notation)[4] ®» 7 v & A 7 v — @ L ik 12 D W\ Tk
% .Section 4 TlX, &5 %&b~ 5 Section 5 (2B W TIL, FE R
DS B OMEE RS,

2. Dependability ZAERXETFILDA R ETIL

21 BEXFH

Dependable 72 & A7 ABIR O T 0w AT T N EHET D
= I 1E, FEAMIC Systems Engineering[5] % L < %,Model
Based Systems Engineering[6[{Zft 5 Z LI L » CEITE
5. LToh o TAREREIZIB N TH 2 OHEIINES .

L 72735 T,Dependability 7" 2 XEF /LB NTH, v
AT AOWREM @Y A T L—2a VETHIET IV
ETDLLNBELRD I EELROII AT L—a
OHEHAE L 72 2 Verification } Y Validation % 3T D1E
E(BICZEDIATOVAESZ RYICHL TR TOF
RO EWOTZERARER T B RAICT 22 LICH D .[K
1]

BEREBRTD
DARTLDTTER

Architecture Vee
(P=FFOF+ V)

Entity Vee
(Z2F14T74V)

(1]

Z DX H 7B % )5 %7552, Dependability 7 v & R &
S35 EB o Dependability 7 27 A DA A — VXK 21K
IND L DI R EIT W2 B3 Z 1T Verification &
Validation @7 ¢ — K/ 7 ZRIRFIZIT WS HAERO U
TrA S VT I B TR,

(©2016 Information Processing Society of Japan

Vol.2016-SE-193 No.18
2016/7/14

o Certification
Dm""‘“’ Document
Analysis Generation

Dependability I

Goal Definition

-

Objectives Control |
Requirements Design |

Code
generation

Simplification

+ Do
optimization

Implementation
process

Control design
process

..............................i Calibration& Verification & Validation

x

Evidence

Collection

[ 2]
ZDEOIRAA=TVOTuw REHHKILT DDA
BT, 7o RADRAZETVERBKN TR 70—
EHE L.

22 ARETNL

OMG/DAF RFP[7]Ci%,Dependability a2t XA D&~
TAVAERET DO, ZDOD AL ET VEHE
THILERDODTWD. L - T4 ERED ¢, UML[8]
R—ADHAETTNERET D

2.1 Tik~7= X 9 (2, Dependability 7 & & A 13 EEE A A
T L—T 4 TIATWV R R EICEFICEET 2 K 91T
TEDICT A4 — RNy 7 ELTHR LR TERL RN
RIS B E B D L 5 ICEERARAETH Y, F—F > b
MWENTHRWVWI AT A LT, HDEEEZITVED
Validation & Verification Z #HE (21T, ORERITIKFT 5
FE T ROIEENEREMITRINREN D L H I L7 TiE
ROERDNDED BEEMEEDIAFETEITEIND LI
%ﬁb&<fiﬁ%ﬁw

DX T rERIC
X4DEHT75.

DFED,HBHIEEEITVIK 2 O X HI2% D Validation &
Verification Z 4T\, E OFERICHE ST RBEO%ET H1EE
EITH ZENTRRAE T A ERDOI L TUIR LR,

3 1% Dependability 7 vt 2D LERTH Y X 4 13K
3OHD s T A Activity B F O x DEG 7 T A(HE) 2K
7.

Z Z T,BreakdownElement (X152 5 2 TH Y, F D
specialization 287 7 A Activity TH VU ,Z D Activity 7
BreakdownElement % aggregate 92 Z & TEED Y H—
THEE A FEBT 5.~ D Activity IX WorkSequence TR S
Nz 2 HERTESNDZ EIZE->TCov—FFr vy i
A% BRI FIBIAR & RBLFTHRE & L T 5 Activity @
Specialization & U CEARW R HG 7 T A (ffl 2~ O BARKI1E
HR)ThY ALEOEEIBFERT Z ENARTH D.

4 %, Activity @ Specialization 7 7 A% &L T\ 5.2

WL AXET VERT LK 3



THBALEL A E
IPSJ SIG Technical Report

£ 0 BRI Activity PN L LT Dependability Analysis,
System Requirements Definition, Dependability Requirements

Definition, System  Architecture Design, Dependability

Vol.2016-SE-193 No.18
2016/7/14

Verification & Validation, Disposal, Operation 23 Activity @ B
R TAZRDLDOT,EREOERE LTI LN EKNZR
bOLD INLDIEEOMAGDREICE > TTrER

Argument Construction, Software Development, Hardware DERIND.
Development, Difference  Analysis, Impact  Analysis,
SPEM2:BreakdownElement |- nestedElement
v *
< <enumeration>>
SPEM2:WorkSequenceKind
- finishiToStart : int
- finishToFinish : int
- startToStart : int
- startToFinish : int
SPEM2:WorkSequence - linkToPredecessor - successor
= q * 1| SPEM2:WorkBreakdownElement
- linkKind : WorkSequenceKind | « 1
- linkToSuccessor - predecessor
. 1 T 0..1
Artifact Activity >— agregateElement Lifecycle
-~ art - activi L.t
artifact activity = ownedActivity Tlifecycle
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