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Agile Systems & Processes 102:
Driving Architecture with ConOps and Response Situation Analysis

Abstract: Agility is enabled and maintained by a fundamentally necessary and sufficient
common architecture in systems of all kinds; from agile development and deployment
processes, to the agile systems and products that are deployed. This webinar will focus on
tools and methods for developing a concept of (agile) operations, conducting response
situation analysis, and identifying reality factors in the operational environment. These tools
and methods are precursors necessary to inform the development of an agile system or
process architecture, which is the subject of the INCOSE Agile 101 webinar available as
slides (no audio) at www.parshift.com/s/AgileSystems-101.pdf. Examples will be drawn from
agile systems and from agile engineering processes in a variety of domains.

Bio: Rick Dove was co-Pl on the original work which identified Agility as the next
competitive differentiator, funded by the US Office of the Secretary of Defense through
the Navy in 1991 at Lehigh University. He went on to organize and lead the US DARPA-
funded industry collaborative research at Lehigh University’s Agility Forum,
developing fundamental understandings of what enables and characterizes system'’s
agility. He authored Response Ability — The Language, Structure, and Culture of the
Agile Enterprise (Wiley, 2001). He has employed these agile concepts in both
architecture and program management for large enterprise IT systems, for rapid
manufacturing systems and services, and for self-organizing security strategies.
Through Stevens Institute of Technology he teaches two 40-hour graduate courses in
basic and advanced agile-systems and agile systems-engineering, at client sites.
Through Paradigm Shift he provides training workshops and strategy development
services. He chairs the INCOSE working groups on Agile Systems and Systems
engineering, and on Systems Security Engineering.
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Recapping Agile 101...

A system’s “bone structure” is depicted in the Agile Architecture Pattern.
All truly agile systems have the same basic structure and strategy.
Knowing this will change the way you “see” and evaluate a system.

What i'm about to tell you is gonna change your
life forever. Are you really sure you want to know it?

http://awespendo.us/animemangacomics/kermit-at-the-doctor/
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Agile Architecture Pattern (AAP)

Notional Concept: System Response-Construction Kit

Details in www.parshift.com/s/1406301S14-AgileSystemsEngineering-Part1&2.pdf
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Management Gears/Pulleys  Motors Wheels Tools Small Parts Structural Material
~ Resource mix evolution —3— |~ Product System Eng.
~ Resource readiness — Retail Distribution Process -
- Situational awareness Product Manager
— Activity assembly Owner/Builder
- Infrastructure evolution * Product Manager
'r. \,g
Acilve M
Infrastructure
Panwe ‘ Plane Helicopter Mobile Radar
Sockets Parts Interconnect Standards
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e=——= Security

Single-Source Trustéed Parts
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—_ Safety

—— Service

Construction Rules & ConOps

Rules/Standards
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Developing the System-Construction-Kit System Architecture
...how do we answer the questions? (Agile 102)

Modules/Components

Integrity == ~—rS N2 2/ N\ 22/

Man agement Pool A Pool B Pool C Pool D Pool n

— Resource mix evolution I: —17 who/what?.

— Resource readiness

- Situational Awareness
— System assembly/reconfiguration

who/what?
% who/what?
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— Infrastructure evolution »

Infrastructure |
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Sorting Out the Architectures

Ferris wheel has a
functional architecture.

Erector set has an
adaptable architecture.

The adaptable architecture
enables the building and
changing of the

functional architecture.

One could argue that the
adaptable architecture is
also a functional
architecture.

(but why bother?)
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Agile-Systems Research Focus — 1991+
Problem:

- Technology and markets are changing faster than
the ability to employ/accommodate

- Life cycle requirements are uncertain and unpredictable
- Flexible system approaches inadequate when requirements change
- New approach needed that could extend usefulness/life of systems

Solution Search:

- Examined 100s of systems of various types

- Looked for systems that responded effectively
- Looked for metrics that defined effectively

- Looked for categories of response types

- Looked for principles that enabled response

Note: This research took place at the Agility Forum 1992-1996, and in subsequent independent research 1997-1999

Essays chronicle knowledge development at www.parshift.com/library.htm
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Aqility - Fundamentally

The Ability to Thrive in a Continuously Changing, Unpredictable Environment.

Aqility is effective response to opportunity and problem,
within mission ... always ... no matter what.

An effective response is one that is: Metric

B timely (fast enough to deliver value), time

B affordable (at a cost that leaves room for an ROI), cost

B predictable (can be counted on to meet expectations), predictability
O

comprehensive (anything/everything within mission boundary). scope

You can think of Agility as Requisite Variety.
You can think of Agility as proactive Risk Management.
You can think of Agility as Innovative Response in unpredictable situations.
You can think of Agility as Life Cycle Extension.

The trick is understanding the nature of agile-enabling fundamentals,
and how they can be applied to any type of system/process.

Domain Independent

rick.dove@parshift.com, attributed copies permitted 10



Four tools for guiding agile architecture pattern development

Projected

Operational
/ Story

Quialit Architectural
Evaluati);)n Concept Architecture

& Integrity Guidance

Agile 102

in Yellow
Design Response
Closure Situation
Matrix Analysis

\ /

Reality RRS
Factors Principles
ldentified Synthesis

\ ConOps /
—Objectives
& Activities
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Developing a
Concept of Agile Operations

Strategy Web
Operational Story

12



Southwest Airlines B Reputation Perceptions (Objectives)

(Concept of Operations) [0 Causal Enablers (Activities)

No baggage
Limited transfers
Passenger
Service No
connections
with other
airlines

No seat

Limited
use of
Frequent, travel Short Haul

Reliable EE Standard Point-to-Point
Departures 737 fleet Mid-sized Cities
Secondary
Automatic Alrports
ticketing
High Lean, Highly machines
employee Productive V(?I'ri}(l:li_e(?[w
pay Ground and E
Gate Crews

Flexible High ngh 'Southwest

union 9 A'.rcraft the low-fare
employee Utilization [T

contract stock airline
ownership

"What is Strategy?", Michael Porter, Harvard Business Review, Nov-Dec '96
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Agile-System Engineering Semiconductor Foundry
Lines show synergistic

dependencies

IT
Adaptation
Mgmnt

Service
Interaction
Mgmnt

Strategy
Delivery
Mgmnt

Infrastruct.
Mgmnt

Strategy _
Devel'ment i Leadership
Mgmnt Service
Talent :
Relationship Agile
Systems Customer
Mgmnt Mgmnt Compatible Transparent

Process

Agile éﬂa{)p() 23% Trustworthy

Found ry Mgmnt

Enterprise < _ Reliable
ecurity

Evolution
Mgmnt

Strategic Activity ConOps Web

Inspired by Porter’s Activity Web
Emphasizes Process Activity

and Response Objectives ,

@ - Reputation Objectives
O - Enabling Activities — Initial
O - Enabling Activities — Later
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Agile System-Engineering
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products with Test-Driven Deliverables
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participants) Goals, Tests, _
WIP, Process Rapid

Deliverable

Select/

Responsive | Describe

Meaningful
to Change Projec%s

Agile
Collaborative
Development
Process

Leadership
Roles

Motivated
Participatio

ransparenc
of Decisions

& Progress
@ Reputation Objectives

> Enabling Activities
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On the Strategic Activity ConOps Web
This web of synergistic activities should depict the desired
value-based public reputation, and the activities that cause that reputation.
It is the architecture of a ConOps.
Reputation objectives (red): a few, 3-7, or focus is lost.

Activities (yellow): these are continuous day-in-and-day-out processes that
ensure the objectives are realized. They are not things or concepts. Again, keep
the number smallish or the critical activities get lost in the noise.

The few words used to label ared or yellow bubble are critical — they must capture
and focus the essence of intent succinctly.

Synergistic Dependencies: more is (often) better - multiple lines attached to every
bubble — this provides robustness. And, according to Porter, makes it a lot harder
for any competitor to duplicate.

Note that this is not an agile architecture if Porter’s advice is taken.

Porter encourages dependencies and tight coupling as ways to make competitor
duplication difficult — providing a meaningful strategy.

Not a good idea if the ConOps values (environment) evolve faster than the
ConOps activities (system) can.

So ... carefully choose timeless values; and design activity-relationships that are
synergistic but not tightly dependent.
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You Are There — Inside The System, Watching it Work

al-Qaeda: An Agile Terrorist Enterprise

By Nicolz Long and Vicanta Tur-Rojas, Andlytic Services Inc., Arinston, Virginia

An al-Qaeda Agenit Hondler receives mstructions fo
carry out a suicide bombing af a local market at a
specified time The future marpr & a member of the
Agent Handler’'s Operational Cell “A”. The Agent
Handler selects and aciivates an Imprm Ladfxp.b:h'e
Device (IED) maker Dpararwna. ce.. “B” and a
swurveillance tecon from operational ~al

Dwrimg the cell’s swveillance of
lpcal citzens recognize wnmusuq
enforcement intercepts and deta
team. The Agent Handler pulls
tecom from Sleeper Cell “A” and ¢
surveillance tactics to befter avoid
before the atiack, military aperatio
maker; the Agent Handler select
Jfrom Operational Cell “B”.

- I‘ I} ( i i - - I:I‘ s
Two days later, the aftack i carried ouf successfully,
killing  four people

5

al-Qaedais a and injuring dozens

. several nearby
focused, effective, swinessas  susiain

. . damage. The market
and agile enterprise . . ...i o g

that can notbe
defeated using }j‘!’fwm ot ;Dﬂ:mr

conventional means months foliowing the
atiack

and local businesses

More than six vears post-September 11, mmages of the
attacks still remam vrvid for most Americans: the
shocking footape of plmes destroying our national
landmarks and killmg thousands of mnocent peoplein 2
systematic process. The heroic response from our first
response community. And then the recognition that this
was the work of a terrorist group that was not =z
popularized or well-known threat. Up until then, many
thought al-Qasdz to be 2 stereotypical group of
religious zeslots living primitively and occasionally
causing minor problems far from our shores. But what
we have slowly come to realize is that al-Qaeda is 2
focused, mnovative, effective, and agile organization
that can not be quickly or ezsily defeatsd using our
convention approaches.

The cost of the September 11 zttacks to America?
Neatly 3000 people killed mstantansously, several
billions of deollars in mfrastructure damage, and
mdreds of billions of dollars of collateral effects to an

in real time

zlready waning financizl market The cost to al-Qasda?
Nimeteen minimally-equipped =nd moderstely-tramed
terrorists, for 2 cost of less than $300,000. The planning
for the operation was conducted coverly i only two
years.

Al Minadn®s  hrra swiranere: fromdione fathers Ahdnllah

Lire  mmueooia woouollaiisoal Lellilen Lol b2

mportant startmg pemt for the discovery of what maL.es
al-Qazeda so agile. Operatives are assigned to cells of
varying sizes depending on their experience, know-how,
and avalzbility,. They typieally are given  litte
mformation and are directed to live normal lives; they
only sporadically perform operational tasks. A cell will
be fzcilitated by an Agent Handler—2 “commando™ of
considerable  experience.  trammg, ad  tust—who
receives basic mstructions from the al-Qasda central
command, evaluates mtelligence from his theater of
operations, conducts planning, obtains resources, and
then carriss out eperztion.

The commandes are spread out m various theaters of
operations. Cells are kmown to be estzblished m North
America Latin  America Europe, the Middle East
Africa, Asiz and Australia. Some cells fall under the al-
Qasda Centrz]l Command while some zre only loosely
affilisted pgroups aligned under other terrorist
organizations. However, =-Qasds can fund these
“sister” orgamizations to conduct operations m the event
their own operatives are imable to carry them out:

Another hallmark of the al-Qasda enterprise i3 the
trzining provided to their operatives. Many of them
recefve rigorous traming, to mclude  espionage
concealment, COMIMUNIC20on, counterfsitng,
transportation, and wezpons trammg. This trzming is
offered to prospective operatives for al-Qaeda and its
sister orgamizations zlike. Thus, zll potential operatives
receive the same basic education, and this grves al-
Qasda the opportunity to remfores its ideclogy, which
helps maintain retention, sustzing morale, and reinforces

Another hallmark of the al-Qzsda enterprize is the
training provided to their operatives. Many of them
receive  rigerous  trammg, te mclode  espionage
concealment, Communication, counterfeiting,
transportation, and weapons trzming. This trzining is
offered to prospective operatives for al-Qaeda and its
sistet  ofganizztions  alike Thus, =l potental
operatives recefve the same basic sducation, and this
gives al-Qasda the oppormmity to remforcs its
wdeclogy, which helps mamtam retention, sustams
morals, and remforces mdividual focus to complets
difficult and potentiallv life-ending tasks.

The Operational Story: Imagine yourself as the

person who IS ASSEMBLING the drag-and-drop,
plug-and-play responses to a variety of “situations”
. and tell us what you are doing.

Qaeda labor psol i3 la._kmg i a specialized expettise
necessary to conduct 2 particular operation, the zgent
handlers cam leverage external cells, slesper cells,
sister orgamzations or request that the command
structure quickly provide the proper personnel.

AL WIT TYVTUL LT LUl ai-

None of the a2l-Qazeda operation requires a large
bureaneracy; mstead operationsl units exist more as 2
decentrelized network. Ther ideclogy remforces =2
Spartan  lifestyle for ther operatrves. Thus,
commandes are not hindered by the requirement to
sustzin large resource requirsments, and mmovative
mezns of operations are considered to  obtam
spectacular results from limited means. For example,
it is estimated that the full 2-Qasda costs to plan =nd
emecute the 9-11 attacks cost them amywhers from
5250.000 to 5500,000. In the U.S. government, that
amount might buy the services of two contractors for
one year. This high level of mnovative use of available
resources  allows  requisite varisty to carry  out
operations while stll allowmg parsimony within the
organization, memning that their resources are generally
flexible.

This level of mgenuity with resources 15 also
contributes to 2-Qasdz’s zbility 2s an organization to
change tactics and techniques quickly m response to
external factors or to take advantage of environmental
changes. For example, al-Qzeda operatives who lezm
of planmed attacks through connections with other
Islamic terrorist organizations are zble to “piggy back™
on thess orgemirations. Because thev hazve mors

flexible resources, al-Qzsda can provide appropriate
additionzl capabilities to other organizations when
neaded for 2 planned attack. Likewise, becanse most
of their tactics mvolve plennful =nd mexpensive
multipurpose  componsnts, if law  enforcement or
military actions change so that one technigque is ne
longer fezsible (e.g. mitgation techniques have been
created) or that the likelihood of the attack bemg
detected iz morsased (e.g. new chemical detectors are
utilized). then operatives can quickly and easily adjust
their strategy to counter these obstacles.

should come 23 no surprise that al-Qasda’s
ier, Osama bin Laden, has =n education
in economics znd business administration,
from a family that owns one of the larpest
| companies @ the Islamic wetld. Both of
grounds suggsst am ealy exposurs and
to agile practices. In addition, studies by
nan show that 2 significant pcmwn of al-
serationz] members also have engmesting
5 and'or busimess experisnce . which h_lps
w  cugouest  Understmdmg  of agtln principles
throughout the organization.

In essemcs, al-Qasdz’s  apility s the primary
contributor to  its  generzlly accepted resihience
Without its zbility to be zgile m the face of threats
from the military and law enforcement might of the
strongest nations in the wotld, it would not have been
zble to plan, coordmate and execut= miricate and
effective operations such as the 8-11 attacks, the 2000
USS Cole bombmg, or the 1998 U.S. Embassy
bombings m Esnyaz and Tanzamia = The world's
supsrpowers contmue to utilize traditional military and
law enforcement means to counter this threat, but these
methods are not designed to counter such newer, more
agile threats. It seems thar 2l-Qzeda will, for now,
remain a constant menace,

The mtent of this anzlysis is not to zdmirs or laud 21-
Qazda, but to characterize it, without bias, a5 an agile
enterprise. By understandmg what elements of the al-
(Qz=dz organization create agility, it may be possible to
destzbilize the organization and as al-Qasda’s agility s
wezkened, its resilience may alse dimmish. It is the
authors” hope that by contributmg to the discussion and
debate, we can assist in al-Qaade’s eradication,

An_alytical Services, Oct. 2007
Nicole Long
Vince Tur Rojos

rick.dove@parshift.com, attributed copies permitted
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Reusable Modules, Reconfigurable, In A Scalable Framework

Walk your reader
& around the system

" Provide tour-guide
2 dialog for dummies

Carnegie Mellon Engineering, Spring 2006

rick.dove@parshift.com, attributed copies permitted



Your Operational Story Should be Sticky
http://heathbrothers.com/books/made-to-stick/ - brlng It to Ilfe =

iy smenessne . SlMplicity: the idea must be stripped to its core, and
it the most important concepts should jump out.

<+ Unexpectedness: the idea must destroy preconceived
SR notions about something. This forces people to stop,
= _ think, and remember.

<« Concreteness: avoid statistics, use real-world

_f;ﬁié Heath & Dan Heath _ |
analogies to help people understand complex ideas.

Random House, 2007
< Credibility: if people don't trust you, they'll ignore you.
In some cases, they will be openly hostile, which
means they'll actively try to dispute your message!

<« Emotional: information makes people think, but
emotion makes them act. Appeal to emotional needs,
sometimes even way up on Maslow's hierarchy.

< Stories: telling a story [gets] people into paying closer
attention, and feeling more connected. Remember the
Jared Subway commercials?

One or two pages of sticky U-R-There,
and your “proposed” future-vision will be understood (and funded)

rick.dove@parshift.com, attributed copies permitted 19
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Response Situation Analysis
(RSA)

CURVE
Metrics
8 domains

20



The CURVE Environment Drives the Response Need

Agile systems are defined in counterpoint to their operating environments.

Words used to describe the general nature of the target environment often include
and combine dynamic, unpredictable, uncertain, risky, variable, and changing,
with little attention to clear distinction among them.

To design and develop a system that can deal effectively with changing
environments it is useful to articulate the nature of changes that should be
considered.

Agile systems have effective situational response options, within mission, under:
- Caprice: randomness among unknowable possibilities.

« Uncertainty: randomness among known possibilities with unknowable
probabilities.

« Risk: randomness among known possibilities with knowable probabilities.

- Variation: randomness among knowable variables and knowable variance
ranges.

- Evolution: gradual (relatively) successive developments.

The difference between risk and variation in this framework is that risk is viewed
as the possible occurrence of a discrete event (a strike keeps all employees
away), while variation is viewed as the intensity of a possible event (absenteeism
varies with the season).

rick.dove@parshift.com, attributed copies permitted 21



8 Response-Requirement Domains
for Response Situation Analysis (RSA)

Change Domain

General Characteristic

Creation (and Elimination)

Reconfiguration

Proactive
o .
> Improvement Innovative/Composable
‘g Creates Opportunity
O : . Takes Preemptive Initiative
3 Migration
e . 5 | innovat |
Modification (of Capability) g (Composable)|  Adie
Correction % Resilient
Clz.) Variati on Reactive Proficiency
*g Reactive
[4h) . .
Expansion (of Capacit .
o P ( pacity) Resilient

Seizes Opportunity
Copes with Adverse Events
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Change/Response Metrics

Identify initial metric priorities (t-c-p-s) for each response situation
Time Cost
....... | Elapsed Time e

Activity Based Change-Costing

N
. A
100% — OK Stretch
2 Mission
3 Good Boundary
e Range
0% —
. ! OK Stretch 1
On-Time, On-Budget, On-Spec y

Sufficient Resp

Response Quality

onse Range?

Predictability Scope

rick.dove@parshift.com, attributed copies permitted
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Change/Response Domains

Change Domain

Creation
(and Elimination)

Proactive responses are generally triggered internally by
the application of new knowledge to generate new value.
They are still proactive responses even if the values

(of Capacity)

Reconfiguration

Q Improvement generated are not positive and even if the knowledge
= applied is not new — self initiation is the distinguishing
G feature here. A proactive change is usually one that has
2 Migration effect rather than mere potential; thus, it is an application of
- knowledge rather than the invention or possession of
o unapplied knowledge. Proactive change proficiency is the
Modification | wellspring of leadership and innovation in system
(of Capability) | capability.
: Reactive responses are generally triggered by events which
Correction
demand a response: problems that must be attended to or
fixed, opportunities that must be addressed. The
) Variation distinguishing feature is little choice in the matter — a
— reaction is required. Reactive responses often address
3 ) threatening competitive or environmental dynamics, new
2 Expansion customer demands, agility deterioration/failure, legal and

regulatory disasters, product failures, market restructuring,
and other non-competitor generated events. Reactive
change proficiency is the foundation of resilience and
sustainability in system capability.

rick.dove@parshift.com, attributed copies permitted
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Creation/Elimination

What range of opportunistic situations will need modules assembled into
responsive system configurations; what elements must the system create during
operation that can be facilitated by modules and module pools; what situational
evolution will cause obsolesce of modules which should be removed?

The distinguishing feature is the creation of something new or reincarnated that is
not currently present. To note, this is not about the situation that calls for the
original creation of an agile system, but rather about the evolution of the agile
system during its operational period.

Situations to identify are those that require system configuration assemblies
during operation, and those that require new modules for employment in those
assemblies.

Agile Systems-Engineering (Project Mgmnt)

* project management strategy (t);

* project team (t, c); * system requirements (t, p);

 system architecture (t, s);

 system design (t, c, p);

» development activity plans (t);

*V&V/test plans (t);

«team collective understanding and learning (t, p);

 product development [software code, hardware build documentation] (t, c, p).

rick.dove@parshift.com, attributed copies permitted 25



Inertia — The Bane of Aqility

JEEP GRAND CHEROKEE ) s COMPETITION
(70~0 MPH IM 186 FT)

(70—0 MPH IN 2053 FT)

Ceasing prior activity
guickly and cleanly
IS just as important as

starting new activity.

Bane: a cause of death,
destruction, ruin (Webster)

rick.dove@parshift.com, attributed copies permitted
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Improvement

What improvements in system response performance will be expected over the
system’s operational life?

The distinguishing feature is performance of existing response capability, not the
addition of new capability.

Situations to identify are generally those involving competencies and
performance factors, and are often the focus of continual, open-ended campaigns.

Agile Systems-Engineering (Project Mgmnt)
e activity effort estimating (p);

e activity completion to plan (t, c, p);

 reducing uncertainty and risk (t, p, S).

rick.dove@parshift.com, attributed copies permitted 27



Migration

What evolving technologies and opportunities might require future changes to the
infrastructure?

The distinguishing feature is a need to change the nature of the plug-and-play
infrastructure, not the addition of new modules.

Situations to identify are generally those that enable the transition to possible and
potential next generation capabilities.

Agile Systems-Engineering (Project Mgmnt)
« compelling new technology availability (t, c, S);
* project scope change (s);

e |lean process principles (p).

rick.dove@parshift.com, attributed copies permitted 28



Modification (of capability)

What evolving technologies and opportunities might require modification of the
available modules and roster of module pools?

The distinguishing feature is a necessary change in available module capabilities.

Situations are generally those that require something unlike anything already
present, or the upgrade or change to something that does exist.

Agile Systems-Engineering (Project Mgmnt)
* new added team member unfamiliar/uncomfortable with management strategy (t);
* new environmental dynamics (t, c, p, S).

rick.dove@parshift.com, attributed copies permitted 29



Change/Response Domains

Change Domain

Creation
(and Elimination)

Proactive responses are generally triggered internally by
the application of new knowledge to generate new value.
They are still proactive responses even if the values

(of Capacity)

Reconfiguration

L Improvement generated are not positive and even if the knowledge
= applied is not new — self initiation is the distinguishing
@ feature here. A proactive change is usually one that has
2 Migration effect rather than mere potential; thus, it is an application of
0 knowledge rather than the invention or possession of
L unapplied knowledge. Proactive change proficiency is the
Modification | \ellspring of leadership and innovation in system
(of Capability) capability.
: Reactive responses are generally triggered by events which
Correction
demand aresponse: problems that must be attended to or
fixed, opportunities that must be addressed. The
b Variation distinguishing feature is little choice in the matter — a
— reaction is required. Reactive responses often address
3 ) threatening competitive or environmental dynamics, new
2 Expansion customer demands, equipment malfunctions, legal and

regulatory disasters, product failures, market restructuring,
and other non-competitor generated events. Reactive
change proficiency is the foundation of resilience and
sustainability in system capability.
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Correction

What types of response activities might fail in operation and need correction?

The distinguishing feature is a dysfunction or inadequacy during attempted
response.

Situations to identify are those that require a recovery from response malfunction,

recovery from unacceptable side effects of aresponse, and inability to assemble
an effective response.

Agile Systems-Engineering (Project Mgmnt)
eWrong requirement (t);

sinadequate developer (t);

o failed V&V/test (t, c);

* non-compliant supplier (t, c).
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Variation

What aspects of operational conditions and resources vary over what range when
response capabilities must be assembled?

The distinguishing feature is predictable but uncertain variance.

Situations to identify are those that manifest as variances in module availability,
module performance, and module interactions.

Agile Systems-Engineering (Project Mgmnt)

« expertise and skill levels among team members (p);
e grace period on schedule (t, c);

* deliverable performance range (p);

 availability, interaction, and expertise of customer involvement (S).
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Expansion/Contraction

What are the upper and lower bounds of response capacity needs?
The distinguishing feature is capacity scalability.

Situations to identify are those that can be satisfied with planned capacity

bounds, as well as those that have indeterminate and unbounded capacity needs.

Agile Systems-Engineering (Project Management)
* 2X project scope change (t, c, p, S);

« team-size changes of x-y engineers distributed across n-m locations (t, s).
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Reusable, Reconfigurable, Scalable |
Expansion/Contraction: Unbounded Capacity Flco

http://videos2view.net/xM-WLT.htm
http://kranringen.no/content/download/295/1456/version/4/file/

Assembling a custom “truck” forjmoving strange/large/heavy things
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Reconfiguration

What types of situations will require system reconfiguration in order to respond
effectively?

The distinguishing feature is the configuration and employment of available
modules for new or reincarnated response needs.

Situations to identify are those that are within the system mission boundaries,
and that may require a reconfiguration of an existing system assembly, perhaps
augment with removal of modules or addition of available modules.

Agile Systems-Engineering (Project Mgmnt)
e unanticipated expertise requirement (t);
» development activity-sequence priority change (t).
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Wikispeed’s Modular Cars

Detroit Auto Show, 11Jan2011

Modular design — Development is
M(gglh)tllxl/l'o!'juAlengY rapid because the design of the car

IS modular.

The engine is able to be switched
from a gasoline to an electric engine
in about the time it takes to change
AEROSHELL atire. The car body can be switched
to a pickup truck.
INTERICR

MODULE Modular design enables Wikispeed
CHASSIS to make changes and develop

DRIVE TRAIM
MODULE

REAR CRUSH
STRUCTURE

PEDAL PLATE quickly.
> Simplicity and modularity reduce
- ronTcrush  COSES In making changes, in tooling,
ikl g in machinery and in complexity.

Accelerating the response to problems — Wikispeed has steadily increased its
velocity in resolving issues. For instance, on one occasion, within hours of
getting a video back from a side impact test, the team realized that there was four
iInches of penetration into the cabin. It was still survivable, and still road-legal, but
it wasn’t the five star crash rating that the team wanted. So within hours, they had
a volunteer team update the side impact crash structure and bolt it onto the car.
The first time Wikispeed did a safety iteration like this, it took many weeks. Now
they are able to accomplish it within a seven day sprint cycle.

Video and text at: www.youtube.com/watch?v=tTDCOMjbc40
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Pro Forma RSA for Agile SE Project Management

with [t,c,p,s] metric-priorities for each issue, t = time of change, ¢ = cost of change, p = predictability of change, s = scope of change

Change Domain

Proactive

Creation
(and Elimination)

project management strategy (t); project team (t, c); system requirements (t, p);
system architecture (t, s); system design (t, ¢, p); development activity plans (t);
V&Vltest plans (t); team collective understanding and learning (t, p);

product development [software code, hardware build documentation] (t, ¢, p).

Improvement

activity effort estimating (p);
activity completion to schedule (t, c, p);
reducing uncertainty and risk (t, p, S).

Migration

compelling new technology availability (t, c, S);
project scope change (s);
lean process principles (p).

Modification
(of Capability)

* new environmental dynamics (t, c, p, S).

new added team member unfamiliar/uncomfortable with management strategy (t);

Reactive

Correction

wrong requirement (t);
inadequate developer (t);
failed V&Vl/test (t, c);
non-compliant supplier (t, c).

Variation

expertise and skill levels among team members (p);

grace period on schedule (t, ¢);

deliverable performance range (p);

availability, interaction, and expertise of customer involvement (s).

Expansion
(of Capacity)

 2x (or half x) project scope change (t, c, p, S);

team-size changes of x-y engineers distributed across n-m locations (t, s).

Reconfiguration

unanticipated expertise requirement (t);
development activity-sequence priority change (t).
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Getting it Right

Requirements shall statements define
exactly what must be accomplished.

If you miss even one you could have a dysfunctional result.

For Response Situation Analysis...

you do not need to develop a comprehensive list of shall statements, but

rather a sufficient list of response capabilities —
which if accomplished,
will stretch the envelope of agile response capability
to encompass all necessary response needs,

even if they were not on the list.
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Reality Factors

A CRYPTO NERD'S

IMAGINATION &

HIS LAPTOPS ENCRYPTED.
LETS BUILD A MILLION-DOULAR
CLOSTER TO CRACK \T-

NO GooD! TS
uoqs -BIT RSA‘

—l

EVIL PLPN
1S FOILED!

1 ACTUALLY HAPPEN:

WHAT WOULD

H'S LAPTOP'S ENCRYPTED.
DRUG HIM AND RIT HIM WITH

THIS $5 WRENCH UNTIL
HE TELLS LS THE PASSWORD.

GOT IT.

7Q

A padlock on a straw hut

http://xkcd.com/538/

rick.dove@parshift.com, attributed copies permitted

41



Aqility is All About Dealing With Reality

Security strategy often ignores reality:

eg., maintaining systems in unstable states
takes constant energy input

enavior

c
£
) -g = Rules
O % Threats
< @ Reality Landscape

Expecting or enforcing ideal and repetitive behavior ignores reality...
not a substitute for effective strategy
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If you are a paying customer, this is what you get:

—»
: =
Insert DVD I don't see the point &an unskippable Unskippable Unskippable

but oh well... "coming soon” SCreen. You may fast forward

I -+

Select Play Finally! The menu. Some Blu-Ray Unskippable Trailler #3 Ok I get it, this next Unskippable Trailer #2
At this point I am commercial that goes (Someone put me trailer may scar me This s ndiculous
not sure if I want on an on about how better out of my misery)  for life if I am under 17
to watch the mowvie it is than DVD.
anymore.

Some fade to black Ok enough already 1 OH COME QM1 FEFFFLILILILILELILN [ already finished My soda is flat.
or outro that is am a legit customer, I my popooimn bucket
completely paid for the damn DVD at this point.
LUnnecessary with my hard eamed cash

If you are a pirate  e——
this is what you get: ek

Insert DVD Watch Movie http:/iwww.geekologie.com/2010/02/25/piracy-full.ipg
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Environmental Reality Analysis

RSA exercises often assume a reasonably behaved and supportive environment, and tend to focus on the system’s internal
functional response situations. This framework tool moves the analysis into the external environment.

Reality Factors

Human (including customer) Behavior Reality — Human error, whimsy, expediency,
arrogance...

Organizational Behavior Reality — Survival rules rule, nobody's in absolute
control...

Technology Pace Reality — Accelerating technology and security-vulnerability
Introductions, sparse testing, new agile SE methods and knowledge...

System Complexity Reality — Incomprehensible, highly networked, unintended
consequences, emergent behavior...

Globalization Reality — Partners with different ethics, values, infrastructures,
cultural assumptions...

Partially-Agile Enterprise Reality (Faddish Practices) — Outsourcing, web services,
SOA, process and progress transparency, COTs policies and affects...

Agile Customers/Competitors/Adversaries — Distributed, collaborative, self
organizing, proactive, impatient, innovative...
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Example: Agile SE For Aircraft Refurb Company

(student master’s project)

Reality Factors

Human Behavior — Human error, whimsy, expediency, arrogance...

* Lack of attention to detail by production and engineers.

* Fatigue due to long hours with short breaks.

* Arrogant less experienced mechanics not seeking the advice of more experience mechanics.

Organizational Behavior — Survival rules rule, nobody's in control...

* The “get it done, I don’t care how” attitude that is sometimes present.
* The idea to keep work load high but manpower minimal.

» Counterproductive monetary incentives that put schedule over quality.

Technology Pace — Accelerating vulnerability-introductions, sparse testing, new agile SE methods...
» Electronic drilling machine.
* Work instruction-delivery changing with technology pace.

System Complexity — Incomprehensible, highly networked, unintended consequences, emergence...

* High knowledge/experience required.
* Level of complexity leads to unintended consequences such as additional damage by the mechanics.

Globalization — Partners with different ethics, values, infrastructures, cultural assumptions...
* Diverse ethnicities and cultural beliefs and values among customers.
* Priority lists are different due to diversity.

Partially Agile Enterprise (Faddish Practices) — Outsourcing, web services, SOA, process and progress
transparency, COTS policies and affects...

* Qutsourcing manufacturing.
* Using Components off the shelf (COTS).

Agile Adversaries/Competitors/Customers — Distributed, self organizing, impatient, innovative...
« Competitors may provide a more agile operation.
* Customer desires maximum agility.
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Wrapping it Up
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CO nectors ’ (l BIOCkS

v Bendables Str and Marble Run % Shap

Design the /
Architecture Tinker
of Your
Construction
Set

Construction (response) architecture different from system functional architecture.

Response architecture is a domain-focused engineering architecture
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Architecture
Guidance
Agile 102
in Yellow

Eight principle tools to employ when
designing or analyzing a system for agility

Projected

Operational
/ Story

Quality

Evaluation

N

Architectural
Concept
& Integrity

[

Design

\

Response

Closure
Matrix

\

Situation
Analysis

Reality
Factors

Identified

RRS

Principles
Synthesis

\ ConOps
—Objectives

& Activities

-
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“Classic” Scrum

Ken Schwaber, Jeff Sutherland. 2013. The Scrum Guide. www.scrum.org/
Jeff Sutherland, Ken Schwaber. 2007. The Scrum Papers: Nuts, Bolts and Origins of an Agile Process. Scrum Foundation. http://scrumfoundation.com

% Cladd

Inputs from
Customers, Team,

Managers, Execs Sc Daily Standup
S rum Meeting
Dt Master
vvvy
& Development m
Product Owner Team . d
Sprint Review
1 Team selects Task
2 I prioritized |H starting at top Breakout
] Istor what - can commit
5 ISf;:?UUrI;?: : to deliver by Spl’il‘lt
2 bugs to fix... end of Sprint Backlog Sprint end date and Finished Work
3 : team deliverable
Spl'll:lt do not change
Product Planning i'
Backlog Meeting i' i'
Sprint
Retrospective

“Scrum’s roles, artifacts, events, and rules are immutable,
and although implementing only parts of Scrum is possible, the result is not Scrum.

Scrum exists only in its entirety, and functions well as a container
for other techniques, methodologies, and practices.” (schwaber and Sutherland 2013)
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Scrum has an Agile Architecture Pattern (AAP) Structure
suitable for agile SW development, but not for agile systems-engineering ...

ik

Integrity
Management
— Resource mix evolution
— Resource readiness

Modules/Components

fi

Product Owners

i

—I— PO with Team Collaboration

ddd

Scrum Masters

Developers/
Testers

|2
II Prioritized
—1 list of what

I
a Batures,
7 bugs o fix

Product Backlog

dhd

Stakeholders

— Scrum Master, Developers/Testers —

Everybody

- Situational awareness

Self Organizing

— Activity assembly

Product Owner (PO)

— Infrastructure evolution

A

Active

Infrastructure

|

L

Passive
Sockets

\
Signals

——— Security
————— Safety
——— Service

Rules/Standards

B

Scrum Meeting

Peer-Peer Interaction
Daily Scrum Info
Trustworthy Transparency
Collaborative Review
Process Rules & ConOps

Sprint
o date Fimished Work

Sprint ot change

Planning ‘
ind

Retrospective

Sprint n

i

Sprint Retrospective

Retrospective Change

... because the RSA is different for an agile systems-engineering process,
and the Scrum AAP strategy is inadequate for systems engineering .

rick.dove@parshift.com, attributed copies permitted



Read the Book for — Agile 103

Rick Dove. 2001. Response Ability — The Language, Structure and Culture of the Agile Enterprise. Wiley

Projected
Operational
/ Story
Quality Architectural
: Concept
Evaluation :
& Integrity
Design Response
Closure Situation
Matrix Analysis
\ : / Architecture
Reality RRS Strategy
Factors Principles Design
Identified Synthesis e
Agile 103
\ ConOps / in Yellow
Objectives
& Activities
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Download 106 webinar slides: Aqgile System/Process as Risk Management

Download 105 webinar slides: Aqgile System/Process Operational Awareness

Download 104 webinar slides: Aqgile System/Process Engagement Quality

Download 103 webinar slides: Aqgile System/Process Design Principles

Download 102 webinar slides: Agile System/Process Design Requirements

Download 101 webinar slides: Aqgile System/Process Architecture Pattern
(updated asynchronously from time-to-time)
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