Definitions and Shaping Concepts Conceptual lllustration A M Objectives Hierarchy and Assurance

\, System Safety Handbook- Vol 1 (2011}, (H. Dezfuli et al) — “The safety case concept has also bee Assurance Case is an GI’EEI"IiZEd argument that a system is EECEDtHh'E fo

tional system attributes beyond just safe sultingind “Dependability Case tended use with respect to specified concerns (such as safety, security, co
Assurance Case

oty Case (reference Wikipedia) — ppﬂrted by evidence, intended to justify Safety Case ncompasses other terms: Safety/Dependability/Security Case)

eptable safe for a specific application in a specific operating environment. _ _ . TIT . . oy . .
Assurance Case can apply to additions ASA-STD-8729.1A provides a Reliability and Maintainability GSN/Objectives

beyond just safety showing the top-level concerns while systematically providing more specifics tha
project will need to address to assure reliability is designed and built into syste

surance Case (reference “A Short Introduction to Assurance Cases, University of York, 2013) — A reasonec
gument, supported by a body of evidence, that a System, Service, or organization will operate as intended
pplication in a defined environment.

Goal/
Objective #1

Goal/
Objective #N

r red arfFumen

given in a graphical

Strategy called Goal Structure
BN [GSN). GSN Based £

l:an be linked wrth ﬂ1

ew Tool for Developing Safety Assurance Case Arguments (OSMA Article, 2020), (Ewen Denny and Ganes

This hierarchy is a starting
point for developing an#

reviewing an Assurance
Case for a system’s reli

to govern your activities, soyou
[
Er‘ldﬁﬂﬂr‘l ._._._..-" — S — O —  — O —  — 0 — 0 —

for capturing claims, re tegies, evidence and contextual informatiom.
connections to the objective hierarchy'sapproach promulgated by NASA's Office of Safetz.r and Missi .
— Mission Assurance Standards
SMA I A
FFICE OF SAFETY & MIBSION ASEURANCE
EFFICE OF BAFETY BN ASSUHANCE

- ’)7,‘. &Y
. ) . ) Bt . C . . _ ither SMA/S&MS Objectives Hierarchy and Assurance Case Appl
Policy Enabled - Integrated Objectives Hierarchy 5 | Extending Objectives Hierarchies not only to other B

L . g , | . SMA Discipline Areas, but to our Aligned Set of “ Raaton HarseingAsuraceCas ot COTS Bases Saceca Hardware Quality Assurance
On-Ramp for SMA Discipline Integration and Interoperability g I o NPD 8700 Top Objectives A W Pt e, e B, Mg G K J&_wﬂw—_l

Varcerts? Urrversty NASA MO, O%ce of Salsty and

SMA's Policies and STDs SMA's Objectives Hierarchy X SMA/S&MS activities have traditionally NASA SMA Disciplines _'%?:m-mm "““:":;.”"3."."3'
g been planned and addressed via v B ety 405 2. oers 080

. MO 207
~'E ST individual SMA Disciplines MAsA Advisariat and Qreertt
Obj2  Obj3 I | ' |

BHFICE DF SFETY B MISSION ASELHANCE

Makes these SMA/SEMS activities
vulnerable to being Siloed.

____________________ — MNeed a Framework to begin Integrating

Correlating to the related ShA Discipline Areas various Dis::ipline actiuitiesfﬂhje::tive - pr—
(e.g., 8705.44 Appendix D, NPR 8705.2, HEOMD-003, others i i l QMR ASK Prodcs Accaptsnce Procem snd s | NPR 8735.2C QA Policy Ontology iwes
g, PP Hierarchies together around a broader

. ) Mishap Investigation | a— ' « =400 Limbs, branches, and leaves; 11 “imbs” are main QA process elements
SMA/SE&MS Objectives Hierarchy and i) ST : 1{ meq foraicnting dok: deqpireia, results, records
' . \ 3 Lo . massion kvt arder
Supporting 5TDs and NPRs Assurance Case Framework. Hodsssaad | = 2 —

Hissinn ASsurance

Obj1 .. ObjN Objl . ObjM e |

Activities and Supporting Evidence

L R Bctivity N

SMA STANDARDS

Mission Assurance Standards @
SM /\ Mission Assurance Standards OFFICE OF SAFETY & MISSION ASSURANGE
Y 2 | | D

DHHICE OF GAFETY & M -_l'.'l'-.l'l.-:-w."l'ﬁ?‘}b;

O bjective S-Driven AnAssurance Case is an organized argument that a system is acceptable
for its intended use with respect to specified concerns

SMA’s Digital Future

Digital Twin enabled Objectives Hierarchy/SMS Assurance Case Framework with Machine-Assisted Planning,

Objectives Machine-Assisted Assurance Case Development, and Machine-Assisted Reviews

H lerarc h y “The Nimrod Safety Case represented the best

opportunity to capture the serious design flaws Hierarchy ! -
They contrast with “prescriptive” ...which had lain dormant for years. If the Nimrod | Objective - 8705.4, NPR

FHO5 2 &

requirements (must do X, Y, Z) Safety Case had been drawn up with proper skill, Driven Reqgts Accapted 5TDS
care, and attention, the catastrophic fire risks ..., & | : , —

would have been identified and dealt with, and the loss of XV230 in September Accepted A —— e Obiectives SMA

2006 would have been avoided’” STDs Requirerments/ Directives /

Accepted 5TDs Standards for
Greater
Agility/ | ' 2way

fectiveness -'-= . =- =1= “ ' “Synch”!

APPG AIM & SMA Plan

OPERATIONAL

Generation As ;o ' DSMA Disclpih
: Fromnoe .-' L AT
e g (part of Pro;ect Plan) Assurance imglemntertion Mertrix B fhe — . Managemant ond
] ‘ e | m—— ) e G G Dot . {AIM) y, A “Assurance Case” Supported i T
e ' = - INITIAL Assurance Case Steiopes Case Reviews
! : .-..— : P § ; Argument Design Assurance Case I&T Assurance Case Implementation Assurance Case .
| lorabl fety &
; - = == lallorable Satety
= = | = L—:L-" - :E __Mj == . 3= .- == Pf*i::”‘“;:“"‘"ﬂ Mission Assurance
| ' : == = ‘ A Ty mp oUES m - fotty e Plans (SMAP)
: : e ; 3 - ) mitial Assurance Case
> = ?J—-— [_'nAJ [?"—3--— Ié] FE"L—]—— l_‘a'AJ Argument

Assurance Case Evolution
Moving from a “STATIC” to an “ACTIVE” Assurance (Safety) Case Model




