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Assuredness (FE{E) ICKADART—IRILF EED RS AL

® Assurance (FE{E)[IBEILIN-BREERNEARNL A ETERRS
NTWBZEERTIETEIZE AEvidence (IRLH A ULIEER) HrEh
HoblTEHTHEINS,

o ERMNRLMEICEETSHEHD THilESafety Assurance, TARUAFE
)T 4—IZB8F 5H D ThhlEDependability Assurance T#H 5.

1. AssuranceD X [LGoal (BHSHL L Claim) ELTRESN S,

2. Goall&Sub-GoallZHElEN 5, Sub-GoallXESIZTHELAD Sub-GoallZ4
BlIEN55. TRTDSub-GoalMjiGI=Sh1=EE(ZF D ELLDGoal Hiiih
f=&h 3., &Sub-GoallX#E ) ZiEvidencelZ &> Til=an b,



Assuredness D iEC %45

Evidence
Eg: FTA(Fault Tree Analysis) Result
Claim
Evidence
Eg. System is Safe Supports

Evidence Arqument
Argument Is a suticlaim of Is a subidaim of
Structure

Abstract Assurance Case Structure
See ISO/IEC 15026

Is evidgnce for

Goal In context of ’@ Evidence

Is solyed by

CAE Graphical Notation
(www.adelard.com/asce/choosing-
asce/cac.htm)

In context of

Is solyed by

Goal In context of ’

Graphical Notation of GSN
O s (www.adelard.com/asce/choosing-
@ @ asce/gsn.htm)
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D-Case = 4, LRTIE

=g = = H
SATHAINEBLT, SRTLD 'L?:"EZZ; e
FARVHEYTFAERTF—HHIS
NEBEL. IR EEER-T F—JL(Goal) BT42 (Context)
b DFHEY—IL o274 K F—F

F&RLT ¥ Rk

—ae = A,B
® Assurance CaseZR—X ELT-E&R 55
DI=HDFHE-I—I HLBE (Strategy) l
o FR-ERZELT—RLTEHA INF—RTE = o)
® Goal, Strategy. Context. ISERERT S R G B[N

HJ3d—)L)
ZHESRL

Evidence (incl. Monitoring,

External), & T Undeveloped

NodesH 5%iHGSN (Goal 0 on e N -

Struciin:ing Notation) [C&ARIR /;T-?-M'CI:;%‘ /QT?—MT?%; iEam e RERAL
® HAEEHADL\ISBVRYAgdaZi

EDRLEAEEICKSHRCH

75\
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[SEIKEEBED M) A5 4R == —
REXTZXIE IWEXZD

EEPL (Evidence)

HE D-CasefB AFH. 2013 D-CaseZ B £ (http://www.dcase.jp)
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D-Case ZEVVTURTLERRET
% “Forward Engineering” &EERH
B AT L bD-Caser &S

[11 . . »
Reverse Engineering

_1\d(A) toassure !
N thatAls

i ddpendable

: I.___‘ ___________
S e ftomoees ! |
' d(B) to assure :|i d(A,B) assures . I

. thatBiis i 1 that B meets A’s |

' dependable i‘: dependability !
""""""""" \ requirements b I

W\ mmmmmmmmmm e e g Y F

_______ Ve i d(C) to assure i

i d(A,C) dssures that
! subsysten™C meets
i A's dependahil{ty

| requirements ™

—

_-4/that Cis
/E dependable

________________
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. € DD-CaseM“FE NELNLDTHLINE DD,
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B DEFTOHLLY,

o BAMFERIIZICIZIODMN?

o HI-TGEZAY—ILDWEM: D-Casein Agda
o FBMEINTETTHL, A O —E R (FBELEER)TTE

AL T AL TR EE AT REIC LTz

10



D-Case in AgdalZd&D-Case Verification

=Goal:G1l
DemoLineTracker-Robot clears the DemoCourse within 35 sec

identified risks:
Start command not received wirelessly
Line tracking too slow
Losing the course line
Collision with other robots
Course lighting interfering with line sensing

J mContext:C2

mStrategy:si
Risk mitigation
argument

=Goal:G3
Each identified risk is mitigated to its mitigation target.
I

mStrategy:S2

=Goal:G2 Argue over identified risks
Risk identification
and mitigation
targets setting

are adequate =Goal:G5 =Goal:G7
Tracking pecision Disturbance by
is auto-adjusted collision is within
for speed (vs. recoverable range
eEvidence:EL Line tracking too (vs. Collision with
Risk Analysis slow) other robots)
Report

wEvidence:ES
Sub D-Case-4

— wEvidence:E3
Sub D-Case-1

=Goal:Ga

Communication failure
activates auto-start
(vs. Start command not
received wirelessly)

=Goal:G6

Losing the line
activates Search-
mode (vs. Losing
the course line)

=Goal:G8

Sensor threshold is auto-
adjusted for the lighting (vs.
Course lighting interfering
with line sensing)

wEvidence:E2
Sub D-Case-3

=Evidence:E4
Sub D-Case-2

=wEvidence:E6
Sub D-Case-5

j Graphical edit, domain-expert review using D-Case Editor |

S switchable =
Wj Verification, construction, generation using Agda [

{ DemoGeoal "35 sec"
/S "DemolLineTracker-Robot clears the DemoCourse within 35 -
Context[ "identified risks:\n\ \ Start command not recei-
/ { _$_ / "Risk mitigation argument”™ )}
- ({ (R.Al1Mitigated - R.Objectiwve) / "Risk identificat-
3 { Risk_Analysis_Report / "Risk Analysis Report” })-
= ({ ((x : Identified-Risk) - Mitigated x) / "Each iden:
23 ( R.riskCase Mitigated / "Argue over identified ri-
- ({ Mitigated Cmd_not_received / "Communication -
2 { sub-d-case Cmd-_not_received / "Sub D-Case-3:
- ({ Mitigated Tracking_-too_slow / "Tracking pecis
3 { sub-d-case Tracking_too_slow / "Sub D-Case--
- ({ Mitigated Losing-line / "Losing the line acti-
3 { sub-d-case Losing_line / "Sub D-Case-2" }) |
- ({ Mitigated Collision-with_other—_robots / "Dist-
3 { sub-d-case Collision-with-other_robots / "S-
- ({ Mitigated Course_lighting_interfering_with_1i
3 { sub-d-case Course_lighting_interfering_with-

] .
-U\**- BasicStage-mod2.agda 56% L99 (Agda:Checked)--<
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B Supporting Consensus Building

D-CaselZIEDEs &5 HE ML
Z ANETODD-CasepiFRFiE
AF—DRIVS OEEEEFE DR

B Supporting Accountability

Achievement
SR & R EEDERZEIBER
EERDIRE — RER3R. GREEHER
MIROESEARSTIR
WRRDHAFE - EASZIE

The Structure of D-ADD

Tools

Consensus Building
— Accountability Achievement

Models

Models and Rules
Persistence

Hybrid DB

Connecting various DB by indexing
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Tools

Models

Hybrid DB

Fundamental Other SDK
tools applications etc.
D-ADD API | Console API
Core

Scripting

»

R aModel aModel - aMode
3 Model Processing

Persistence
I 1
E:j— dexing |
—vIndging v —
Graph DB} XML DB F”‘;’:E”t
D-RE
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® TRIRIVAVNNRT—IRIIT—EEEZXZIET H1-HDY—IL (D-Case, D-Case Tools)
@ ERIARIDAUVNTOERAEIIEL. D-CaseZ R £ (#1359 HAgreement Description
Database (D-ADD)
® ZTILICHIGTELHFE - EREERIRT SRV TEEE (D-Script)
® TJNUSLIRIE. RUFI—F T EEXIET HDEOSHF X IRV —IL(D-DST)
® JNJUSLERERT. VATLOKEEZE=4—L TRk, EEITHLT 578 DDEOSEITIR
iﬁ(D_RE)Ser\rice ~
. Objectives -~
| I | Function | D-DST
v | Spec.
| Tools for ‘ Test Verification
Requirer_nents Elic_itation !/ Spec. .
S elE s ~ I_lr’ < Benchmark > : ~  Programs
U FuEE DS-Bench
Stakeholders’ Agreement Tools Log e
Spec.
D-Case = D-Case @ D-Case \ B
Editor Viewer Verifier | ) ~ ~ -
| I 1 ......
(a) > <- 1 D-RE . D» Programs ]_
/]\ D-Case | |_ D-Application Ma er
(Jb/) o-seript > mlr_iﬂ, D-Script ‘ D-Application
Engine Monitor
Description _DBox | p-system
Database ___os | os |
{a) Change Accommodation Cycle | D-Visor 1‘
(b)) Failure Response Cycle Hardware/TCB T‘
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D-CaselZkHEEMMEER (F K., BaEXK)

— BEEIVIUNFEEAFEA~DER(F33)

— BN NTITHEE~DEF(NESTRA)

— BRYRETAEARIVADER FE ¥ K (EXEOvIX)

— AARYRETORIVEBRERZFAE E2K(ToY—9ITAR)
— ZOfth, FEHREEMRIE. ZANT ARG E
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A

AT—IHRIEEBERIZEY—IL
-> D-Case Editor

WebJ S kiR D-Case Editor

-> D-Case Weaver

IND—RA >R D-Case ATl

-> D-Case Stencil

D-Case B MEHREY—IL

-> D-Case/Agda

D-Script ( D-CaseDiRMEEIZT7T)r—3070
55 LEENRIIZHI 1)

-> % figep

D-ADD ( DEOS Process/D-Casex Xz BYRIKJ—)
-> #ffF

VI T REEY—IL

> ETILERES

D-CaseET )T IRIREIE

-> D-Case OSLC

TARZEY—IL

-> DS-Bench/Test-Env ( DS-Bench/D-Cloud )
UG IIPTRLRISARA

-> Dependable Single IP Address Cluster ( SIAC)
R EZRELOSEIRY—IL

-> D-Visor + D-System Monitor

RE R A RE T SRR EE

-> D-Box

¥ f&DEOS&?B’iﬂI W— LBt

AT LLO—5—
-> System Recorder

DEOSZZEIRT 5 —ERXRERM T 5-ODETIRE
-> DEOS Runtime Environment ( D-RE )

DEOS/O B A LDEOS F—FrOF ¢ ERASEMITE. AOLIuEmrEEnET,

) DEOSDIL - M

& DEOSMAFIRES

£ DEOSHE MR HHiE

£3 DEQSOFMD AU w b
£ MEEE

[+0 1+

LR2

B SoHa Moo T

th‘@{ll! i R s

FANLI MI,\..WQ

[CM Y SUEHDe0sTORAP-FT 0 F R TLLY,

DEOS HP DEOS#% 3 X & $ fii:
http://www.jst.go.jp/crest/crest-os/osddeos/tech.html



http://www.dependable-os.net/tech/D-CaseEditor/D-Case_Editor_J.html
http://www.dependable-os.net/tech/D-CaseEditor/D-Case_Editor_J.html
http://www.dependable-os.net/tech/DCaseWeaver/index_J.html
http://www.dependable-os.net/tech/DCaseWeaver/index_J.html
http://192.168.1.36/tech/D-CaseStencil/index.html
http://192.168.1.36/tech/D-CaseStencil/index.html
http://wiki.portal.chalmers.se/agda/pmwiki.php?n=D-Case-Agda.D-Case-Agda
http://wiki.portal.chalmers.se/agda/pmwiki.php?n=D-Case-Agda.D-Case-Agda
http://wiki.portal.chalmers.se/agda/pmwiki.php?n=D-Case-Agda.D-Case-Agda
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http://www.dependable-os.net/tech/DCaseWeaver/index_J.html
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http://www.dependable-os.net/tech/ModelInspector/index_J.html
http://www.dependable-os.net/tech/ModelInspector/index_J.html
http://www.dependable-os.net/tech/D-Case-OSLC/index.html
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http://www.dependable-os.net/tech/DSBenchDCloud/index_J.html
http://www.dependable-os.net/tech/SIAC/index_J.html
http://www.dependable-os.net/tech/SIAC/index_J.html
http://www.dependable-os.net/tech/D-SystemMonitor/D-SystemMonitor_J.html
http://www.dependable-os.net/tech/D-SystemMonitor/D-SystemMonitor_J.html
http://www.dependable-os.net/tech/D-Box/index.html
http://www.dependable-os.net/tech/SystemRecorder/index.html
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® |ECTC56 (Dependability)

— |EC 62853 Open Systems DependabilityD 5 TE 2201341 B (ZB1A

— |EC60300-1: Dependability management, IEC 62741: Dependability
caselZExpert&EL TSN

— WG4 Information System Aspect of DependabilitylZConvener&L TS
)i

® [SO/IEC JTC1/SC7 (System and software engineering)
— 1ISO/IEC15026: System and software assurance (co-editor)

® The Open Group
— RTESHRRICHITHIZEZELTEH
— Open Dependability Through Assuredness™(*) 1#Z#V1.0%¥%x (2013%F7H158)

® OMG (SysA: Systems Assurance Task Force Ti& &f)
— “Machine Checkable Assurance Language” DigE
— “Dependability Assurance Framework for Safety-Sensitive Consumer
Devices” Mig=E

17
(*): Dependability Through Assuredness is a trademark of The Open Group
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® M. Tokoro(ed.), “Open Systems
Dependability - Dependability
Engineering for Ever-Changing
Systems”, (20124118 . CRC
Press)
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Open Systems
Dependability

Dependability Engineering for
Ever-Changing Systems
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JST/DEOS Project
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DEOSIRE
http://deos.or.ip
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