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See ISO/IEC 15026
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D-Case in AgdalZd&D-Case Verification

= Goal:G1l
DemoLineTracker-Robot clears the DemoCourse within 35 sec
= Context:C2
identified risks:
= EEEFEEEE Start command not received wirelessly

Line tracking too slow

Losing the course line

Collision with other robots

Course lighting interfering with line sensing

Risk mitigation
argument

=Goal:G3
Each identified risk is mitigated to its mitigation target.
1

‘wStrategy:s2
Argue over identified risks

=Goal:G2

| Risk identification
and mitigation

.| targets setting

are adequate = Goal:GS = Goal:G7
Tracking pecision pisturbance by
i1s auto-adjusted collision is within
for speed (vs. recoverable range
@ Evidence:El Line tracking too (vs. Collision with
Risk Analysis slow) other robots)
Report /J\
~— ®Evidence:E3 ®Evidence:ES
Sub D-Case-1 @
= Goal :G4 = Goal:G6 =Goal:G8
Communication failure Losing the line Sensor threshold is auto-
activates auto-start activates Search- adjusted for the lighting (vs.
(vs. Start command not mode (vs. Losing Course lighting interfering
received wirelessly) the course line) with line sensing)

®Evidence:E2
Sub D-Case-3

=Evidence:E6
Sub D-Case-5

=Evidence:E4
Sub D-Case-2

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

< switchable = ’
s Verification, construction, generation using Agda | e

{ DemoGoal "35 sec’
/ "DemolLineTracker-Robot clears the DemoCourse within 35 -
Context[ "identified risks:\n\ \ Start command not recei-+

/ { _%$_ / "Risk mitigation argument”™ )

- { (R.Al1lMitigated - R.Objective) / "Risk identificat-

2 ( Risk-Analysis_Report / "Risk Analysis Report” ))-

- ({ ((x : Identified-Risk) - Mitigated x) / "Each iden-

El R.riskCase Mitigated / "Argue over identified ri-

- ({ Mitigated Cmd_not_received / "Communication -

{ sub-d-case Cmd-_not_received / "Sub D-Case-3-

- ({ Mitigated Tracking_-too_slow / "Tracking pecis-

{( sub-d-case Tracking_-too_-slow / "Sub D-Case--

- ({ Mitigated Losing_-line / "Losing the line acti-

S ( sub-d-case Losing_line / "Sub D-Case-2" )) |

- ({ Mitigated Collision_-with_other_robots / "Dist-

D {( sub-d-case Collision_with_other_robots / "S:

- ({ Mitigated Course_lighting_-interfering_-with_1i-

D ( sub-d-case Course_lighting_interfering_with-
-U\**- BasicStage-mod2.agda 56% L99 (Agda:Checked) --<
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o RO - 8 A% R aModel aModel - aMode
3 Model Processing
The Structure of D-ADD
. Tools Persistence
— Consensus Building B v -
— Accountability Achievement B Indexin |
m L R
« Models -?, c:i:_ -—y —
— Models and Rules "= ocument
S GraphDB| | XML DB
— Persistence ':% L ; _] [ j _ DB _
« Hybrid DB
— Connecting various DB by indexing D-RE
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Database (D-ADD)

® ZILIZHETEZHRFE-EREREI SRV THSEE (D-Script)

® JOUSLWRIE. AUFIY—F I HEEKTIET HDEOSE I EY—/L(D-DST)
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iﬁ(D_I:“E)E‘nar'wit:na '
. Objectives -~
¥ | Function | D-DST
~ L Srec.
| Tools for ‘ Test Verification
Requirer_nents Elic_itation /! Spec.
e ~ I_lr’ < Benchmark > : ~  Programs
U L Ds-Bench
Stakeholders’ Agreement Tools Log AT
Spec.
D-Case D-Case D-Case \ RS
Editor Viewer Verifier | ) ~ ~ -
U 1 ......
(a) 1 D-RE . D» Programs ]_
T D-Case o - - | ___ D-Application Manager
D-Scri o
(\lb/) b > mlﬂﬂ‘ D-Script ‘ D-Application
Agreement D-Box I i — Engine Monitor
Description f
Database ___os | Monitor os |
Change Accommodation Cycle =~ rPTTmeae D-Visor |
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-> D-Case Editor -> System Recorder

® WebJ S HhR D-Case Editor ® DEOSEEINTHH—ERZIREETH-ODETIRIE
-> D-Case Weaver -> DEOS Runtime Environment ( D-RE )
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-> D-Case Stencil
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-> D-Case/Agda
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-> #fig T
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o FRAREZEY-IL
> DS-Bench/Test-Env ( DS-Bench/D-Cloud )
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-> D-Visor + D-System Monitor
DEOSZEERT Y- EAFRET Snn=TEE
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® |EC TC56 (Dependability)
— |EC 62853 Open Systems DependabilityD 5K FE %2013 1 8 (ZBfLE.
2016F 12 B IR TZBELTEEE

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

— WG4 Information System Aspect of DependabilitylZConvener&L TH
nn

® [SO/IECJTC1/SC7 (System and software engineering)
— ISO/IEC15026: System and software assurance (co-editor)

® The Open Group

— RTESERRICHITHIZEILIFSH
— Open Dependability Through Assuredness™(*) #ZE#V1.0%¥ & (2013%F7H15H8)

® OMG (SysA: Systems Assurance Task Force T/ Ej)
— “Machine Checkable Assurance Language” DIz =E

— “Dependability Assurance Framework for Safety-Sensitive Consumer

. ” ==
Devices” NDIRZE

20
(*): Dependability Through Assuredness is a trademark of The Open Group

2014/11/19 (—#) TARVFE) T TR =



—BHEAEAT A NRUFEY T4 BfifTHEERE (BBHDEOSIHS)

® 20134108 22HIZER}II. 20146 HA25AICE— RSB S
o EEMG-SHBAREXRTOFEDREIL
— OSDEDEOSTATAMNFEIL-FHE
— HH-XIZRFODEOST Ot R EAXIE
— TARVEE) Ta—RLE-ZELED-HDHEETH
— DEOSERERZFRLI-Y—E XM, SRBASENRELS—EX, B AR

o EVRA#ERMEDME - ERERSFAXNDHEIE
@ F—TULRTLTARIFE ) T4—H T DIEE(L
— OSD/DEOSIZ#E{LIBHD EH
— OSD/DEOSIZBi9 H1E#EL T ES
® DEOSIZRHELI-EEDE
— VRTLBE YL AVYILTAUT | BALRETREE£EH
— TARVFE)TA—EHDBELOVEDRREEDIIE LIF
@ F—TUVRTLTARIFTE)T+—HiiDOWHHE
— Y=L BT RTLDETEHE. EEFEH
o SEMTHIRAEHDOEE (IFHR., B, ER TSV I7+—LDHE

2m14/1%~ %) (—#) TARVFE) T TR =



Hp

2014/11/19

R
“BAX=(T7vIoX
T 24Ty /00— A2a— KU1 TYF
BXet7r)T
BRXeIX-F1- T T4
X =rtoTsL
AL ket
YAARTH/ad—kRK&Ht
KXty A/ \—BInF
kXettr—1oF—
#% X £+t Symphony
kXetty=—a a1 —4H LI RHARM
kRXetFooECIy
ket ToV—oUTMF
NFY=wo%Ee1t
pPCV)a—av XA &4t
ErE¥OovoRKEX&Ht
ETEOVIRTRNAVAMN /00 —K# XS4t
EXEOVvIORER AT LR EH

@ %

KX ELETAIIVARVATF LIV =YY

KXEtEE
=FERKAE1
#X£tMinoriv)a—3r X
BAESEstkX£1t

(2014%118)

BB/

&+t % ATERAS
BBt FEARTILIR—DU AV MEE (SMA)
Bt FEZART— R T LBRREHE TS (SVA)

FHTE8

RE & (FER)
F¥ ER (HITEGEA FHENZEHRAFEEE)
Rk itz (HRXFE)

AT E8 (#WFTNIKE)

Bt B (BEEILLKE)

A R (BERBRKE)

Bk BT (BERBRKE)

BH T (ERERHZBTKERKE)
E I (TR

Hi E—Bf (15N EHEAERSE)

Il F&E (N FV=vD)

thiR B4 (MFEJIKE)

S 5 (HFRIIKE)

R B (BEXEEXRS)

ZFO BN (WEIIKE)

%M E (Interactor Promotions)

LK E—BR (B EHEXE)

F% BESE (FF)IKE)

BF EE(HAN\—7A)

(—#) TARVFE) T TR = 22



TARVFE) T4 B fiTHEHE 1 = (DEOSIH ) $H &k

TARIAE ) T8 T HE 175 = (DEOS Association)

BEE B EEHE BB SR HELEE
BE E R EBETEIRE EEEEL
iﬁi ”é’i TL;B HES HREE 6t B IR
EE$ ’r’l'lﬁ I"EI!]E IE%E'IE$'%$ $¥1t*ﬁ§¢ jt& r*&
WE  E4h @R BEETERTE
BEE  (hAKEET %NBAREE S &t EviIs)
R R = 1N Bi - LU
EBEEREER H-ER
HES-HeTA/EEE-BHKD
OSDEf& D-CaseZp& B frEl= ZEEE REEN &
i (&4E) LA - A7 MmExX-1&F ATF-FHH =S+ -TBD
osb#t=-EXEH D-Case3E i i 25 = D-ADD/D-Script AL B R FREEA &
E ARG D-Case HAKRS A ArtLinux E &S HEE EREIEE
RBAEE D-CaseZ& 45 D-RE/Monitoring TOGE HE -HHE
DEOST A+t X D-Case& R & Security IEC
DEOS7 —F T F+ D-Case Tools CSSCE#E OMG

2014/11/19

(—#) TARVFETA RN E R =

2014468




FEH

O %{I}Lo'ﬁ(-}é&z;—A@t&b0)7‘-‘4&‘/9‘5Uv‘%:l:%"—"é?%%b 7 A

0 A—TULRTLTARIFTE) T4 U TVICDEOST ORI, V7
FYTFORTF LIRS T ZLDELLETEL AT LICHIETES,

@ CHICKH>T.,. BERICEIVERE-RILDHEEDEBEMNTIRELLS,
o DEOSmAEJELTﬁ&'%EE*EﬁLA BEOHESEZHOEALAMS &
BEMELTHAICEHRKT S

0 OF%e_n Systems Dependability 2"°' EditionHCRC Press kY FIfTESNEFE

Open Systems JST/DEOS Project
Dependablllty

ML e http://www.jst.go.jp/crest/crest-os/

EverChanging S ssssss

http://www.jst.go.jp/crest/crest-os/osddeos/index-

DEOSIRE
http://deos.or.ip

2014/11/19 (—#) TARVFE) T TR =


http://www.jst.go.jp/crest/crest-os/
http://www.jst.go.jp/crest/crest-os/
http://www.jst.go.jp/crest/crest-os/
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html
http://www.dependable-os.net/index.html
http://www.dependable-os.net/index.html
http://www.dependable-os.net/index.html
http://www.jst.go.jp/crest/crest-os/osddeos/index-j.html

