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Order of service

 Who are Integrate?
» Evidence-based Development
— What is it?
— The “W” model
— Traceability rationale
— Progressive Assurance
» An Evidence-based Development scenario
— Mixing software and other disciplines
— What is best in DOORS and in DOORS NG
— Cross-platform linking
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Who are Integrate?

We are an independent
company delivering
professional systems
engineering services and
products to clients in
government and industry
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who do we work for?
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systems engineering of complex systems

evidence-based development

e.g. information architecture, processes
and tools for managing development of a
next generation submarine nuclear
propulsion plant
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MoD — requirements management

= tools and processes for
managing requirements and
acceptance information
across MoD

uirements for project ESS
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Network Rall - systems engineering tools

managing requirements
and assurance of
investment programmes
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Relationship with IBM

* IBM is an Integrate Premier Business Partner
— provider of professional services in systems engineering
— reseller of IBM Rational tools

* Integrate employees have over 20 years experience working with DOORS
— QSS — Telelogic — Integrate

Premier
Business

2 o
P
Q
Partner Rational Systems and Software Engineering Symposium

© integrate 2014 Copyright © 2014 Integrate Systems Engineering Ltd




Evidence-based Development
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EbD — Evidence-based Development

What is it?

» framework for collecting evidence for the correctness of a system as you
design the system

* uses requirements traceability as the structure for establishing arguments and
supporting evidence

» extends the structured argument paradigm to cover all kinds of requirement —
not just safety

 gives ownership of assurance to every engineer
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Objectives of EbD

« Connect the assurance case connected to the design

— the assurance case should not be an “after-thought”
» Develop the assurance case early

— In time to influence the design

— In time to save costly rework late in the day
» Apply a uniform approach to all aspects of assurance

— address all kinds of requirements: function, performance, ease-of-use,
reliability, safety, ...

— have a single point of reference for structured argumentation
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The “W” model

Statement of need

Stakeholder
requirements

System
requirements

Operational use

Acceptance Acceptance
V&YV plan tests
System System
V&V plan tests
Integration Integration
test plan tests

~ Component
designs

tests

Component ]

| Component
] test plans

fll
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Relationships in the “W” model

Statement of need Operational use
Stakeholder |} Acceptance | Acceptance
requirements | V&V plan | tests

System | System | System
reguirements | V&V plan | tests

Integration ! Integration
testplan | tests

designs

omponent - Component
test plans III tests ]
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Relationships in the “W” model

Statement of need Operational use
Stakeholder |} Acceptance | Acceptance &
requirements | V&V plan | tests %

System | System | System %
reguirements | V&V plan | tests N

Integration ! Integration
testplan | tests

designs
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Relationships in the “W” model

Statement of need Operational use
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Relationships in the “W” model

Statement of need Operational use
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Assurance case for one requirement
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EbD example V&V Plan

- the abiity te manage lange vk of

This is achieves by corsidering the worst case liquor msodated with removal of sgent.

arnceens of each of the various kinds of spest
media that need to be stared:

- wiash ligaors; sand; clise; AL 1K,
Since strong radidioghcal material generates
heat, will also meed 1 conskier passive mess of

V- 1045: Carry cust fhow medeling with
anabagy 10 extiting plant.

DA: Dieslgn Assessment

@
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V-A06E: Tamk callbration tests: establish
statement that ghve e b cperation capactiy, level alams, swhching points,
tests Earfer WEW will be traced to etc. [This &s done in shu, because of the
bowes ewed requinements. tank insaallation etraints that affect
figidity and distortions. )
J DIC: On-ite Inintive Comissioning
K

This requirement & a high-level

—_—
Tt tank sizieg ssseccment wil istorm
e desi i

- 1054; Carry ot assessment of Lask
siving and configerations.

- DA Desiign Assessment
1]

I
Oy verifiable thiugh

N

/rn sning assessent will provide
the Bol beat disapation
reguirements, which will ga inta the
Bail for each Fysiem.

1]

W-1068: Demenstrate ability of
wentilation Foute o achieve passie

s Hation system wil —| e
A carmy further ests in st (st OIC: On-she: hacthve Commissioniag
3, eowaaruction] before inactive
re———
\ / -1085: Demonstrate the abilty ta
. A maintain an adeguate degree of
_ ‘segration of spent media eoughout
fs«gqmmxumk-nm 7 MR .
A this racpds ammars IC: Din-site Inactive Commissioning
e Tiowed dow o every system that i
<5 handies bath matesials. Design
il Lt byt e reviews will be placed against these: - 1073: Carry ol assessment 10
systens threugh assignment of VEN. establish the MRP imegration
/ phikssophy.
. vy D Deslign Adsessmenn
e

(" BoD requinements flowieg from this
regireent wil be isfored by

the MTP istegratio philesophy.

Since MEP will debvered after MTF,

e commiscning bests are possitie

i the MTF timefrase.

Harwever, lawer-level VAW will

coner thisse aspects of the design of
T that accammodate MRF.

W-1084: Demomstrate ability 1o deploy
equisment to sesore reskdual material
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[Ep——
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i
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The MAP integration ssessmest
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thet space allocation assexsmnt. OIC: Om-she nactive Commissining
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Important 1oest sassgling at both
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commissioning because whes
active, the vesdilation system i
nansing.

A0 Tetst s o sarnpling 2001 i tank.
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[
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requirements flow-down

(/'I'his is achieved by considering the worst case
amounts of each of the various kinds of spent
media that need to be stored:

-wash liquors; sand; clino; Alt X,
Since strong radiological material generates
heat, will also need to consider passive means

Cf handling heat.

/\
° System Reqs
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validation statement

V-1087: Demonstrate use of sampling
tool each tank.

OIC: On-site Inactive Commissioning
IC

V-1074: Carry out assessment to

establish space allocation.
DA: Design Assessment
CcD

/Needs to be taken into account in\

the space allocation assessment.
Important to test sampling at

l both inactive and active

commissioning, because when

V-1088: Demonstrate use of sampling
tool each tank.

OIC: On-site Inactive Commissioning
AC

active, the ventilation system is
running.

. J

V-1086: Test use of sampling tool in tank.
IWT: Integrated Works Test
C
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validation statement

V-1087: Demonstrate use of sampling
tool each tank.
OIC: On-site Inactive Commissioning

IC
V-1074: Carry out assessment to
/ :55 establish space allocation.
Wh y d O yo u :F:::" F,,A—“ E)S Design Assessment
believe J
th at th I S V&V I S h V-1088: Demonstrate use of sampling
ad eq uate an d .. ~— g)l(ojl: gi::itaer:‘:\.actiue Commissioning

\_ necessary? 4 AC

V-1086: Test use of sampling tool in tank.
IWT: Integrated Works Test
C
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Relationships in the “W” model

Statement of need Operational use
ﬁé"—_ﬁ; —~__ | Al__ltance
—|—_.—'L J 3l_|

Dl b i S o [ S

2L D

o o Analysis Analysis Component Integration System Acceptance
" results results test results test results test results test results
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EbD scenario using the IBM Rational toolset
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Example scenario: hard components and software

Stakeholder |} Acceptance | Acceptance
requirements | V&V plan | tests
System | System | System
reiuirements | V&V plan | tests
“omponent ©-| Software Integration ! Integration
spec testplan | tests

Software 'l Software 'l Software
design y testplan j tests

Componen
. test plans

designs . tests

~ Component ]
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Example scenario: scope of what is managed in DOORS

DOORS

Stakeholder |} Acceptance | Acceptance
requirements | V&V plan | tests
System )

requirements |

designs 'll
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Example scenario: scope of what is managed in DOORS NG/RQM

System | System
V&V plan | tests
Software Integration ! Integration
spec testplan | tests

Software 'l Software 'l Software

design |y testplan ;J tests .
~H Component @@

. test plans tests ]
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Example scenario: cross tool linking

DOORS

Stakeholder |} Acceptance | Acceptance
requirements | V&V plan | tests
System Ml System | System
requirements V&V plan | tests
. _regsiregs
Software Integration ! Integration
spec testplan | tests

Software 'l Software 'l Software

design |y testplan ;J tests » m
a . Component P ~ Component @@

test plans . tests
%%s/tests P k ]

designs
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Example scenario: stakeholder layer

poors ()

Stakeholder |} Acceptance | Acceptance
requirengnts | V&V plan | tests

» Acceptance tests are broad-reaching
« No particular benefit in the formality offered by RQM
« Manage the acceptance plan and supporting evidence all in DOORS
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Example scenario: system layer

System ¢ oat System | System

reguirements V&V plan | tests
% 2

« System test plan is more formal, but not automatable
» Use RQM with manual test scripts
» Use cross-tool linking between DOORS and RQM using OSLC
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Example scenario: component specification layer

regs/reqs

Integration
test plan

Integration
tests

Software 'l Software 'l Software

design | testplan |

tests

« Software benefits from RTC/RQM life-cycle and automated testing features
e Use DOORS NG and RQM with automated test scripts
» Use linking within Jazz between DOORS NG and RQM

* Non-software component specs in DOORS and RQM, like system tests
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Example scenario: component design layer

~ Component ]

" desi f
i gns . testplans tests
I‘i z EiEs/tests b -

* Non-software component designs in DOORS and RQM, like system tests
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Example scenario: traceability relationale

Stakehold _ n —AqQ__Jtance
requireme —_lv |
i ys [ Ppystem
re M\Q*-/ 1
>_|:§§ratiog)' [ atege
— st test
n
' [__tesr—— tes

« Rationale managed as attributes in DOORS and in DOORS NG
» Rationale managed as descriptive text in test cases in RQM
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Cross-tool impact analysis

» data managed in DOORS

(" his achievea o corcitming the wors cae
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g— Wilsm
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 cross-platform links

» data managed in DOORS
NG and RQM
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~
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— /
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statement that give nze o operation /
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e5C. (This s dame in situ, Decause of the
tari inztaaticn retrzirts that fect
— Figicty anc distertionz )

OIC: Cr-site Inactive Commissicring
©

F-£741: MTP zhai be capabie of
staring spent cin, sond =nd At 1
mecis L ta 8 combined total of

T o seren soins (Rerin).

B-1744: MTP snall merage

¥-4064: Carry out assescmert of tank
cizing ang

D4- Desier Azzazzment
@

BaD for each

ey e tasks im i ot
construction) beforzinactve
commissioning.

h.
P

.{uﬂummﬂuﬁum.

is 2 whare-piant
zancam, an thi requirement will
22 Awes cown 1o svery Frziem thet

mencies Desizn
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‘Spsbems Ehrough asignment of V.

hS A

e reqiremests e i\
requiremant wil be informec by
the TP integration

Since MRF will CEvEres amer MTE.
o comisceing test ar possive

F-1351: MTF shal be capatie of
epinying the WP technalogy for

iouwerer, Inwer-izvel VS vill

over thase aspects of the design of

TP B BCCOTITOC e MEF.

[ETTET e p——)
remaval ofthe inventory of residul
matarisl falowing ouk reieval
revieq tannoiosy.
-L088: Demonstrats e of samping
s2el 2mcn v,
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Cross-tool suspect links

» data managed in DOORS

» data managed in DOORS

NG and RQM

(" risis achieret oy consising the worst ase
2mounts of each of the verious kinds of spent.
meda that reed 1o be store:

#-4743: MTF =7l marage bed
e ——

F-£741: MTP zhai be capabie of
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mecis L ta 8 combined total of
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8D for =ach system
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Summary

« Complex systems engineering scenarios can be supported by a combination
of DOORS, DOORS NG and RQM

o Different layers of information may be best managed in different tools
— DOORS for established systems engineering processes
— DOORS NG where benefits come from wider toolset (e.g. agile software)
» Cross-platform linking allows for end-to-end traceability
» Suspect links will work across the tools
« Other forms of impact analysis may be a little fragmented
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Thank You.
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