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Abstract GSN (Goal Structuring Notation) [12] is a graphical notation widely used to construct assurance cases,
which are required for the system assurance of safety critical systems specially in Europe, and now worldwide as the
importance of system assurance has been growing and several safety standard such as ISO 26262 [10] mandates the
use of safety case (assurance case for system safety). The syntax and extensions for module and patterns have been
defined in GSN Community Standard [8]. In this paper we report our preliminary implementation partly satisfying
the syntax in [8]. The prototype implementation has been done on D-Case Editor, an Eclipse based assurance case
editor. The prototype implementation is also available from the webpage[13]. Among syntax defined in [8], we
have implemented “away goal” and “module node” as the basis for the module system, together with parameters
with scope and pattern instantiation function which are extensions of our previous work ([14], [15]). Due to some
ambiguity in [8], several design choices could exist. In this paper we report our design choice for the prototype
implementation.
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1. BU®IK ENDHb, £2D—DEXTY, definitions as follows [1].

BRLLRDBFICBVT, YATFLAREOEEMEIEL T3,
RMr — A (Safety Case, ¥ AT LDREWERRT 570
D7 aTIVART—R) ik, BE2EEZRDLND AT
L (BBE, $OE. P, R HRE, MHZ L) ORFEERD
Bl A BRI IR AR D SN BiFEica—ay R, B4 ¥ MRT 2L, BUTikk3,
YATHERL T3, Bty —2A0RMEEBH T T8
7% & & LT, EUROCONTROL(EU O#MBEEFIS A7 Al
B3 2 Hi#%) [6]. Rail Yellow Book [16] (£ ¥ Y A D#EIZE]
¥ %5 #Hk). MoD Defence Standard 00-56(4 ¥ V) A EFE D
B kWb 5, REBICHoTIR. 7574 ANBREBEZHOEENRE

T¥ a7 T VA7 —A (Assurance Case, [4]) IZIZ\V < 2»E Bk D, PRI E LI HES 2ERT 3R L84S

“a documented body of evidence that provides a
convincing and valid argument that a system is ade-
quately dependable for a given application in a given

environment.”
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T3, Goal Structuring Notation (GSN)[12] 1379 7 4
ANBREED—BTHSE, 73277 VAT —AZEABL.
BHHRAEZEZ2EO T, aXFEMAZZLIE, 7YaT7 Ty
Ay —AZRACSEBICE > TERTH S, GSN TIE, /85—
VR, BV a—N, RIRA—IFHFERBELEBREIN TS,
BIETIE GSN DEAMIB L UNRY — v REV 2 — VOEEK
HiE&»s, GSN Community Standard & L CHRfTE 017 (8],

AFXTIE (8] ~DUEYL® BiE L /- HBRRY L EEZWE T 2,
HPEMW 7 E2 JST CREST DEOS [2] 7u¥ =7 F TH%
$19) D-Case Editor [13] L TfT/4 > Tv» %, D-Case Editor i3
Eclipse D75 74 v L LTHEINTE Y, SEIHAFKL K
RO3 k¥ yu—FARETH S, (8] TEBEIN TV IH
XDW., “away goal” B L U “module node” %, €Y 2 —L ¥
ATFLDEABERE LT, $Ra-TRHEDATX—5 X
=V AR VAU E, Y-V OREERL LTHEL
7oo BEEBL OBEEHR ([14), [15]) D#BETH S, L LAk
o B IR DPOBRLEEIHDH B, KFRSCTITBEB
B BYNCRRL, EE2To 7,

ERXOBHRIEIUTch 3, 2828\ »T GSN, GSN €
Pa—jb, GSN ¥ —vizonT, HifiERE23HHT S, 3
BT, R DEREELFHT 5, 4HIcBWVT[8] TE
BINTORIBIETRTEET I H > TOFREETRT,
S5HICBWTEED S,

2. ENER

2.1 Goal Structuring Notation (GSN)

Goal Structuring Notation (GSN) % York K& Tim Kelly
SIKk>TREIN, TYaTIVAT—ADTI7 1AV
RRIED—DTH 5 [12],

GSN B&2tlr —A2Eh T3 -d A fFbhTn3,
GSN IZ &> TRER E NI R LM T —AD B 29> AT N T
VBH, BUIE < v ([3]), B GSN 2#HBET 3, —0D
GSN 3w 290D/ — FOBBICL 2., AMEERZLT, i
J—Fik, BRI HMETHSI— (goal) / —F, I—n%
7 TN HEIT BB % AT ) BB (strategy) / — F, I—
WEEBRIET2IE TV ANDEHETH B3LHL (evidence)
/= F, ZLTT - VPEBBORRERZ L O ¥ 70 DRiE
(context) / — FTH %, K112 GSN D LHITH S, GSN
DAV—F /= FidId—=n/) —FTi{TEhokw (by 7Fa—
EVY), 1 TIEG1THD, 2D GSN THERTNEME
ThH5s, GlzRHimd 27-ODEHRE L TCAMNG1IMNEZ
nNTw3, Gl —F S 12BLTYH7d—-VG1,G2
aElang, BEE — Fixd s T —AahE, ¥ 7T—AR
MWl d L EMYIO>DOR, HHA. b LIBEBAEZTT,
S 13, BifR/ —FIth2RBABLIUBIZGITERT S
EWRENTV S, BEEOTNZE D> T— VI L TEZDFE
% BWT 2/ —F (G233 E1) 8 Fieo(, 22
T, Fault Tree Analysis (FTA) BHTOBRMAV ST W
%, ZOfbIzKERK (undeveloped) / — FaiH b, IT— V%2
WY BDOYTVY — G/ — FOBRRRTREAA
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3, 22T GIIENLTRER, —F U1 BRITSNTW»
%, X 1% GSN Iz D-Case Editor ZHW TR I N T3,

+Undeveloped:U_1

1 GSN ol

2.2 GSN E®Ya-—l

GSN Community standard [8] T, D GSN T/ —F
YTV -2 RETE2HHDES 2 -V AT ABERIN
w5,

K21k GSNEY 2= VY AT LDERBERTHLE  a—)
£H, away goal, 8 & U contract module TH 3, bLH3BE
Pa—NADIT-NVGEH, EL2—VBDry TIT—=NIiTko
T (IR BRINTWEIES, GRALTARNET 5E
Pa—N/)— IS s, Away goal IZfttDEY 2 —V B
WHBIT—N/—FBRTHLE, EV2-NVARDHET—N
@RI IBEICHwLeNS, X651, contract module I
DDEY 2—NOBRERT L ¥icfEbits, GSN community
standard TiZ “contract module i =2>DEY 2 — )L DEEFR%
EBL, HEEZ2-NVIZHBT-AVBEDLIIKLHI—DD
T NVIZBI2BREXBETI0E2ERT B LHEIPN T3,
L7 L7235 contract module iZ39 % 5Rid i [8] icixd %\,
Contract node 75, GSN IZ k> THmB I3 DH, BIZHRE
B 30pHBIZEINTHLRY,

2.3 GSN/t\9—Y

—MCTT 2T IR —AREBRL, WERTBH I LIRS
CDaARM BOHILOMBBBEICK S, 26 OWEEE
BT 57289, »WohD GSN ¥ — ([5],[11],[17)) »s@
KINTV3, 31k GSN Y — 2 OMBABITH B ([5]).
Py TN TH D RAT LOREM (G1) 3G —F S1
ZHEL T, W O2OBBRET-N (G2) KETHTONS,
Z D7 EIDHE R & LT, Functional Hazard Analysis % £'12 &
DB S N7 T RTORSEED Y R F DT TH B (C1), &
S, TRTOREHEZENICGERRATELZLE, ZhFh
DREEEDIRTZ L T 5 (G3). IKEBRBRAONY—F %
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Goal Goal
<Goal Statement> <Goal Statement>
—i Away Goal
Module
<Goal Statement>
<Module Description> ] <Module Identifier>

Module Reference

Use of Away Goal

1
uoade1 J._
/ 1Y
f
|
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Module 2 Module 3

Use of Contract Module

2 Main constructs of GSN modules [8]

Q1: {System X}
is Safe

Provides {Function Y}

C1: Setety Related Indicatas that

$1: Agument over Functions of {System X} elgment

all safety-related remains to

functions of system {n=#functions) be

o~ , daiad

Indicates a 1- )

to-many Indicates a choice
relationship -
Indicates that Indicates that
element remains G3: Ineractions Q4 All system element
to be instantiated | 9% {fncnY} oy oram ?,‘,’;‘iﬂ’f‘:'m‘ remains to be
andthen non-hazardous {no interactions) developed
<> - (supported)

developed
e

< <

%] 3

=75 -

GSN /88 — ¥ Ol [5]
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EHRBEI RV (G4), ELo20T— N E2RELIITLH>T
w3,

B 313 [8) TEHEZIN TV 5 GSN Y — v DEELILRZH
WTWw3, Figure 3 includes main GSN extensions for GSN
patterns, as defined in [8]:

o 5 X—%, {System X} B LU {Function Y} i385
A=FThb, X LY BZNZNEL LS X714, #HiEh
wBEEHEZ SN,

o REM, /-FiffFonzs AR 20/ —FitEk
BN ARICEZSBIONTORLBAIXA—IPBHEI LR
ALTW3,

e 1 to many expressions (multiplicity), HEREDHIL S R
FUILEH>TREL S, HBOEK (ZZTlkn) JEic, ¥ 73—
NEERT 3,

o EIR, G3LGan kT, ELo»EERTZHBAIC
w3,

3. BERERRK

3.1 GSN EYa1—-/LOERERE

HEEEEILH > T, ETVLEDDEY 2—ME, —DD by
TI—=NEFRFD GSN 2RO LREL -, 8] Tik, €Y a2 —N
12 “EL 2=V ADBEIZ—DD argument 2T L FEINT
W3PS, —D®D argument 23—2D by 7T — L& FFD GSN
NG T shIHEBIN TR, BLYADEETIE, —DD
EY 2 —NVId—2D D-Case Editor 7 7 4 )V (.dcase_diagram
7 7AW ICHIET B, KiZ, FI—N ./ — FiZ public/private
BEZOIz, bLHBIT— G “public’ BHEZ DL S,
GREDES 2a—NDOIT— N2 oINS 5, THF[8 T
FRIN TV B public indicator ICHHT 5,

Away goal DFIZ K 4 1ZRT, 4 Tld, €Y 2—)b “NASA”

Disgram :Navigate: Search
ol

2nasal.dcase diagram & nasa2.dcase_diagram
4 5T g R (RS § R

4 Away goal Dl

12H 5 GSN ZHAMTEOFT A RV FEY 74 2EH/L T
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3, SITRFARVIFEY T 3Rt X2V T4 EL
TEHEINTVS, k¥ a2 VYT 4N TEERD-DIC, FlO
EL2a—) “nasa2’? D b v T I — A REINTV3S, FLD
FETIE, BEI N TV % GSN i3, BEILO GSN 25 EEA
BIEMNTEDLEIICH>TWS, Goal G-8 3 away goal T
b3,
EV2-ABRICIR2EYHLEEIOND, —DIBLIE
FELTWBEY 2 -V 2BRTBHATHY, bH)—2ikY7
ELa—-NEEZHEETHE, H513H5MAHBATLD
CPU FJAHRIZBIT 5 GSN TH 5, —2D GSN 3R L LT

nasa2.dcase_diagram i
Uy 1077771Y

©Evidence
. "strategy
. Context
| ®Justification

‘ ® Assumption

| *Undeveloped
D-Case Nodes
*Monitor
#system
#policy
®Userdefo01
¥ Userdef002

oGoals 3 ,
YCPU resource usage rate” of
Task"A"canbe |

R Supported By
®In Context Of
. ink
™ Link

K5 €a2—n1ofl

KES D, BENAKECRBILYHE, ZOHBAE, YTV
V=% (¥7) EPV2—ARTRLI0ILNHE, K6 LK
5DEDY TV —2ELS2—-NLLHEDKTH 3,

3.2 WOENRFA—FRLBNY—VRIR

8] Tlk, R —VIBWFEINIA—FOHABDHED &
VW, B4k [14] IKBWT [8] ZEOHLEALE R A, D-Case
Editor L CRIDED T X —FDEERTH/, L LIS
BEO GSNICE B30 -V 2—-%E, /J—FH
DHRDO—HNNF X =Y DREEIN T, SEOEET
2, $7VV—2RaA—TRFO2U—HNNRTA-FRERET
LX) REBERL,

UTORLERHGEICE o7, AT A—FIFT—NITEBW
TEBIND, RIA—FDRAA—TWRZDOIT—NDOH}TY
V—TH5, 7 A—F I 5EEOELFL I %, int, double,
string, enum 8 & & raw B TH %, raw B3 % int, double,
string, ¥ X & enum BPNOTIL LTERL 7,

B 4 TiX. “air plane” i3 “System” & \» ) ZHEID /T X — %
DIETH 2, H 71 “System” 87 A —FDREVAVFID
AryFyay b ThHbB, T T “System” 8T X —F Ik,
“car”, “air plane”, “space shuttle” ZfH & L TR 9 % enum
BDNRIA—FELTEREINTVS,
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D-Case Editor 1389 —> 54 75V %2FK->Tnw3, 21—
BHEED LRI —YBER LRI -V BRI —F4TF
UV o@ERLCHATE S, fIAIKSoTE, ZDRF -
Dby 7Id=NIKEBEINTVERI A=Y IZEEZRATE
LitkoT, Ry —vRBHT 2,

4. SHBROBEE

CHE TIEH L T & & 9 I GSN community standard [8]
KWL O»BKRZ L A5 5, 2 I TRRSBOEREILH
1o TDHEED—2>TH BT A=V FERDEY 2 — VDB
WIZOVWTHRT, K4RBWT, $5F3X—% X2ty 7
T—NTERINTRLETE, ZDLE, “X”IX away goal
C8ZBEUT, EYVa2—)lnasa2 DI —)L 61 THEHTE 3
BBID?Z)TIREwWEEZS, R¥Ls, Tur/73307
SEOBRPOEAE, BREINTVIEY 2 - LHll» 51,
BRLTWEES 21—V TERINTRBE T XA—FI3EHD
oo THE, —H, K6ITBWT, X7 X—F Yy

Wby P7d—NTEREINTVLRELET S, ZDLE “Y'IRED
vodence | HTES 2= VCHATESE S 9D, COBERBARKS

iagram | nasa3.dcase_diagram =
R ARITINE - SSTeot - S |1) R & &

g

mStrategy:S. L 0

g s e .iaﬁﬁ: N%k%i%i&%&6%@#7%9;—»@%&%&@6@
i itk i inteveioned GSN O—Z > 6TH 5,

L = ol b b LIk GSN BRI A RIS & L TERI L,
Lt P L L%255 GSN RBIEEEY 2 — L, RF—v | RFA—F
| - s RERFL, —MWE 7S5 IV SEHLRARRLSLVET

PEINTW3, BEI2ELY. 7ur5 IV /EETHL
5NTVB L) L RNVOERM T, 5% GSN XTERINT

. Rsupported By

" ®In Context Of
N WiRETHBLEELD,
5. ¥ & &

AF#ILTIE GSN community standard [8] DEERER 2%
A U7, W D DEESE. 6213 ISO 15026 [9] * OMG
SACM (structured assurance case metamodel) [7] TIZ7 > 2

. Z 75 VAT —ADEAMER GSN 2 EDDH & Lk BEED X
: FETNIR EVEREINT 5, GSN community standard [8]

. G e LR e DODHER. INsDEBEEOFICEINTIRETH S,
- ' BRLADEEIT LT ([13] TAHTHZ), 7¥a7 I v A

R7 SNTA=IBOETAVFY b — 2 DEBSEREAL, V- VEEOEIC L BT 2T TV R

F—AD L) EEE RS RICERIENIEEEZTWwS, HE
GSN standard D Z DDEBEDOKEZ TR > T3, HV)
BLITWE Lz,

X [
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