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The Problem

Too many differing perspectives, language
and priority
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Why is this so difficult to synchronize?
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Not Every Application Needs Careful Planning

If you are developing a
“Cat Eating
Cheeseburger” social
media application,
overly formal
requirements,
modeling, and
documentation
approaches would be
counter-productive.

K
& {
P n
RS A
_
y —_

'
;' ¢ 1 _'

" -
SN gt )\
\'\I - ‘l '

Copyright 2016 Asatte Press, Inc — Used with Permission

2/22/2020 © 2020 SSI



Some Applications Need Careful Planning

If a careless mistake in
your requirements,
coding, or verification
can incinerate a family
of five, casual software
development
approaches are simply
not morally acceptable.
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Waterfall/Vee Weakness — The lllusion of Certainty
o

It looks wonderful in Microsoft Project

The project manager prints out 120 sheets of
the grand master plan and covers an entire
hallway, carefully taping them all together so
that the arrows line up...

The problem is that this sort of chained plan
is an assumption built on an assumption built
on an assumption built on...

Even the simplest Markov chain analysis of
the probability that any one of the activities
will actually happen anywhere near the
projected timeframe produces ridiculously
tiny probabilities.

Oh, and then there are “surprises”.

The project manager’s beautiful plan is out of
date before he finishes pinning it to the wall.
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Agile Weakness — Eyeball Rolling about “Waterfall”

This is a 20,000-ton drill ship.

You don’t pick up the steel for it at Home
Depot.

It has about 10 decks.

It gets built from the keel upward, one deck at
a time.

As each deck gets built, pieces of large
equipment get craned into position.

There is no such thing as a “minimum viable
drillship” that can be seat-of-the-pants
iterated into satisfactory product.

This is a Waterfall/Vee project. Period.

Having the software developers sitting
around rolling their eyeballs and moaning
about “Braindead Waterfall Dinosaurs who
just don’t get it” is not helpful.

www.incose.org/symp2023 8



Waterfall/Vee Weakness — Scope/Risk Management

Waterfall/\Vee projects tend to o/
have difficulty thinking about 100%
scope and risk.

Wildly risky and unrealistic
objectives — usually ignoring the
reality of previously failed
projects — are bought into with
rousing cheers of “This time it is
going to be different!” and “We
will overcome the problem with
team spirit!”

This group fiction is maintained
religiously by all team factions
until shortly before the project
deadline...

At which time a catastrophic
scope collapse occurs.

Expected Scope

Schedule Time

www.incose.org/symp2023 9



Agile Weakness — Small Team Assumption

During World War Il many bomber
prototype/production lines were organized with
the engineers in balcony offices above the
production floor.

Often the planes were still being designed as
;c.he first production units were moving down the
ine.

Engineers could walk down the stairs and have
a quick chat in front of the nose of the aircraft.
It was a perfect implementation of Agile’s:
“Individuals and interactions over processes
and tools”

After World War Il, the aircraft became so

complex that no geometry of building could
house the team this way.

Document-based systems engineering was
born.

Agile Weakness: Beyond a certain system and
team size, you can't just “have a cup of coffee
and talk it over”.

www.incose.org/symp2023 10



Waterfall/VVee Weakness — Inability to Prioritize

Waterfall/Vee projects tend to have difficulty thinking
about requirements priority.
Since the requirements are often decided through a

political consensus process, it is extremely difficult for
leadership to admit that any of them are anything other

than “Critical Must Have” requirements. 1%t Priority

This phenomenon is basically weak leadership. “Critical Must

Weak leadership that does not have the fortitude to Have” (After much

explain to stakeholders that not more than 10% of the : nashing of teeth

requirements can be “Critical Must Have” simply sets up Requirements STy o
: : . : we managed to

the catastrophic scope failure mentioned previously. identify two

(Better leadership will work harder on contingency plans requirements that

for all medium and higher requirements. What is plan B if we

we can’t have it, or it arrives too late?) might possibly be
(The Agile process makes the prioritization inherent and able to imagine

helps sidestep the emotional problems) 2nd Priority “Super living without.)
Important” Requirements /

www.incose.org/symp2023 11




Agile Weakness — Software Belly Button Gazing

« “The code is the documentation”

 “Models should be drawn on whiteboards
and the whiteboards should be erased
when the team leaves the room.” (Martin
Fowler)

These software team slogans make a lot of
sense... if software coders are the only people in
the universe. Maintaining models and elaborate
design documentation only for the software coders
makes no sense at all. Indeed, after the initial
problem analysis, the whiteboard should be
erased, and the source code should be the
authoritative source of the truth.

The problem with en[%ineered systems is that the
software coders are NOT the only people in the
universe. It takes a large and diverse team to put
an engineered product on the market — especially
one that is cybersecure, complies with global rules
and laws, and does not Kill its users.

In this sort of environment, the software team has
to understand that the source code is NOT the

only critical work product. Rigorous models and
solid design documentation are critical and cannot

simply be ignored.

uc [Package] Stakeholders Pkg[ Shared Vision for the System ] /l

Mechanical Engineer
Embedded Software Engineer
SoC Design Engineer
Board Level Electrical Engineer

Cloud Application Designer

Marketing Expert L.
Shared Vision for

the System
Database Designer
Lawyer
® Web Designer
Accountant
Data Privacy Expert Mobile Application Designer

Ethics Expert

Copyright 2022 Asatte Press, Inc — from “Simple SysML for Beginners: Using CATIA No Magic Products”
Used with Permission
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How do we bring this together to achieve project resilience, quality and accountability?

Merging Worlds

www.incose.org/symp2023
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Not Another Standard!

“In this presentation we will present techniques for
bringing these worlds together and achieving both project resilience, and the high

levels of quality and accountability required for safety-critical and similar
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Agile Processes
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Team and Organlzatlonal Structures

© MAZIK ANDERSON, WNW.ANDEZTOONS.COM

llﬂ PARI)IIN” EIGIT
BOSSES. '

https://giphy.com/explore/eight-bosses

"I know not all of us are excited about the prospect of

THE APP SHOULD CHECK WHETHER breaking down silos...”

THEYRE IN A NATIONAL PARK ... . . .
SURE, EASY GIS LOOKUR https://andertoons.com/silo/cartoon/7431/i-know-not-all-of-us-are-excited-about-breaking-down-silos
GIMME A FEW HOURS.

WHEN A USER TAKES A PHOTO,

.. AND CHECK UHETHER
THE PHOTO IS OF A BIRD.

ILLNBZDARESB‘%RO'I

https://xkcd.com/1425/

INCS, IT CAN BE HARD TO EXPLAIN www.incose.org/symp2023

THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE.




Cyber Security, Safety
and Quality

It’s all about Risk Management!

What do we need to do?
 ldentify, categorize, and implement mitigation

WHOA!  WE SHOULD GET INSIDE!

. ' ' i ITS OKAY! LIGHTNING ONLY KILLS
Contain Risk s ABOUT 45 AMERICANS A YEAR, SO
« Recover from Risk Realization b THE. CHANCES OF DYING ARE ONLY

ONE IN 7000,000. LETs GO ON!

« Control Risk . X J
« Monitor Risk N 7% : &

» Top Leadership needs data and evidence to
be able to accept the risk and own the

realizations. THE ANNUAL DEATH RATE AMONG PEORLE
WHO KNOW THAT STATISTIC IS ONE. IN SIX.
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The Analysis Method: BPMN Model
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Modeling the Processes — Vee Model
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Modeling the Processes — Agile
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Modeling the Supporting Process: Safety ISO-26262
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Production and
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Modeling the Supporting Process: NIST, MIL-STD-882E

(process MIL-STD-882€
Document the
System Safety Reduce Risk
(process The Five Functions ) R Approach
+ +
G R ( N
Qontinuous Process Identify Protect Identify and Verify Validate
Document and Document
Hazards Risk Reduction
\ + 2 L + )
) fs
Ve 2) - ™
Recover Detect
Continous Process Assess and Accept Risk and
/ - Document Risk Document
V- )
& ad p, i oo p,
Respond
@ ~ e ™
_ 2 :
Identify and 2
\ J Document Risk |/ Mange Life —..
Mitigation Cycle Risk
Measures
+
. J . N

www.incose.org/symp2023



Comparing Processes
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Modeling the Evidence: Vee Model
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Modeling the Evidence: Agile
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Modeling the Team Structure: Vee Model
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Modeling the Team Structure: Agile
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Comparing Team Structures

Legend =. &T VesModel Team,

Same objectives, context and Ry U UL TEC T NRNER
required skills. WESRARAE A I I IR $8s 33
JEHEEHEHE B HEEE T R
: : CAE-AR AR IE A0 A0 AP AR AR A - R AN AN AR AR AL AR AR 1
DTN (-3 \When to perform which roles and S\ 55|88 2(22 2225250620 ESFSd A
when to collaborate between 5 B AciiE Team FHE g NS g AN d g
rOIGS. E@ Agile Development Teams 4 ¥4 NV v |/ e
---%’Agkreamﬂ!ember v v v 7 v v v v e e
.. AT Product Owner / v e vl 4
BT Scrum Master [ Team Coad v Ve v v "
[-].@ Agile Product Delivery Team v v | e
8: Product Management Z v e v v
Narrative In Agile, Roles are more hats you R Y e s 1@l ] e
: - AT System Architect v v v d
wear when you have the required & susnes ounes "4 P4 4 4 I P4
. B A Enterprise Solution Delivery 7 v Aar4ird
skills to collaborate on the . A Soluton Architect 2] [Cie] ¢
solution. e AMPAMP4PdmFs
In Vee Model, Roles are your ER e Pl et | | s AP AN
Ve . . .. A7 Enterprise Architect
position in the hierarchy of the % S MM ir AR
. E = B.@ Organizational Agility Team v v | v
project organizational structure R S AR PP

and Silo'd away from the project

31
team.




Modeling Lifecycles: Vee Model
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Modeling Lifecycles: Agile

(process Scaled Agile 6 )
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process Scaled Agile 6
® ( ctotaron |
F Portfolic SAFe Portfolio Flow

\ [+ )
(R
Train O\

Flow N

ART Flow

-
i —
g
;5’1—' Product Ba : Backlog
= \ | )
Similarities | Differences | Namative
Both lifecycles Agile covers process Agile is collaborative across silos by definition of the team. Solutions are
can meet the areas in a workflow  found together. Vee Model requires continuous hand offs between
process and for a solution. separated process areas relying on checkpoints or phase gates for
evidence Vee Model covers integration while forcing silo’d structures and development.
requirements and solutions by silo'd
objectives. process areas.
Both could be Capability vs Agile aligns all activities at the beginning and end of each increment and
benefited by the Process Focus. Wait integration event. Vee Model aligns at phase gates which can be months
other. Times, Lean Value apart.
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Supporting Processes
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Robins Example Simplified Merged Lifecycle Model
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Why is knowing this important?

Conclusions

www.incose.org/symp2023
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Techniques for bringing these two worlds together and achieving both
i. Project resilience
ii.The high levels of quality and accountability required for
safety-critical and similar systems.

Why?
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This Photo by Unknown Author is licensed
_ under CC BY-ND
https://www.reddit.com/r/ProgrammerHumor/comments/

uSpyjiliicoming_flood 6f*merge confliets/

PLANNING

Still a good thing to do first.

’ERY DEMOTIVATIONA

https://cheezburger.com/3216448768/planning

This Photo by Unknown Author is
licensed under CC BY-SA-NC
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https://lehighvalleyramblings.blogspot.com/2010/07/bridge-doctor-speaks.html
https://creativecommons.org/licenses/by-nd/3.0/
https://technofaq.org/posts/2018/05/understanding-the-nature-of-how-esd-damages-your-components/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Conclusions

Drivers stay in their
current lane until
the designated
merge point.

Drivers take turns
moving into the
open lane.

This practice is
much safer and
more efficient than
merging early.

Be respectful of
those waiting to
merge. They're
doing it right!

ZIPPER
MERGE

https://www.in.gov/indot/safety/zipper-merge/

Key Values Achievable with Merging:

« Shared acceptance of goals, objectives
and risks and the methods for tracking
and sharing them.

* Focus on the process objective, capability

and customer need instead of document
and section number in the document tree.

* Know the dependencies and priorities for

just in time development.

« Shared risk and resolution
* Reduced team member spool up
« Continuous and integrated improvement.



Recommendations for Deployment to a project team.

HOW LONG CAN YOU WORK ON MAKING A ROUTINE TASK MORE

1. Start by capturing your processes. EFFCIENT BEFORE YOURE. SPENDING MORE TIME THAN YOU SAVE?
2. Take credit for existing good practices. (ACHOS8 TNE YERR)
3. Create tasks for areas of improvement. ; HOW OFTEN YOU DO THE TRSK |
4. Ensure the tasks are in the project Dfory oay DALY WEEKLY MONTLY YEARLY
backlog [ 1 sezonD [T oA | 2 Houes |, 20 Y 1 5
5. Plan them like any other backlog task = MINUTED ”‘"2‘755 "'"5‘"5 5“2?;“
for teams. 5 5ecoNDS | (ST ovs | 12 vouks | 2 vouks | B |4, | eivos
6. Collaborate and find solutions to 30 SELONDS Eﬁ 3] DAYS | 12 HouRs | 2 HouRs mg’u?zs ngms
problems together! HOW e 5
7. Share, accept, and mitigate all risks g L MNVE |2 eeve [6] oavs [T oay | 4 woves | L houe | D o
g. grc:ntin;éouslly (Ijmpronz ) e 5 MNUTES | 9 MonTis| CT e (6] oAvs | 21 vows | Soves | 25
. Share Knowledge with Lessons SHAVE 2~ vumes
Learned. o 0 DAY | 2 HovkS
1 HOWR |2 [DAYS| 5 HOURS
6 HOURS S utesa|[ 1] oAy
Do T e

Ll i L ' IV WaVaW . NI
TIPS /TARCUL.CUITIT T£ZUJ/
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How does merging increase resilience and accountability?

Resilience

» Coverage of the standards is clear and accessible.
— The Why is clear, accepted, and accessible to everyone

« Teams have more ability to adapt
— Teams build and improve the How you go.

 Collaboration focuses on solutions and not team structures.
— Solutions that meet the needs of the user

* Forces teams to share data and tools dynamically and bidirectionally
» All decisions and activities are collaborative and tracked in backlogs accessible and fully linked.
Accountability

« Coverage is clear and only done one time
— Infinite reuse, maintainability and adaptability as processes improve.

« Ability to track maturity over time as a solution.

« Decision making is done with a broader view of the evidence for a solution not the individual pieces
instead of a roll up of the pieces.

www.incose.org/symp2023
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Ty|ng it All Together What Kind of Software Brake by Wire SW ]

are You Developing?

Cat Eating
Cheeseburger [

Vee Alone is too Source Code Only
Slow Agile Won’t Work

Seat-of-the-
Pants Agile is

for You! Sweat the Dynamic Risk

Details Management

Holistic
Merged
Process

- 3-5 week sprints aligned with project phase gates

- Vee isfilled in as a mosaic, not a linear sequential slog

- Holistic project backlog management. Work on items that
immediately reduce program risk.

www.incose.org/symp2023 41
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Thank you!
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Email Us!
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