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Overview

» What is “Agile?”
= How Is agile development applied to
software?

= What is the difference between Systems
Engineering and Software Engineering?

* What lessons from Agile make sense to
apply to systems engineering?
= Summary
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What is “Agile?”
at is “Agile:

Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing it and helping others do it.
Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on
the right, we value the items on the left more.

See http://agilemanifesto.org/

Time-boxed
iterative approach

Incremental
Self-organizing,
cross-functional
teams

Adaptive planning
Rapid and flexible

response to
change

We have used many names for this over the

years. "build a little, test a little” and
s 'extreme programming” to name a couple =
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How is Agile Applied to Software
Development?

« Many techniques have been
derived (e.g., Kaisen, Scrum)

« But does this kind of
software development
approach translate well into
the DoD/NASA world where
software makes life anc
death decisions?

http://geekandpoke.typepad.com/geekand
poke/2011/12/agile-manifesto.html
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SPEC’s Agile Software Production
Process - Used for Commercial
Software Development

User Feedback
(anytime from
“Features Tracker”
B 1 webpage)

Monday — Week 1 Tuesday — Week 1 Wednesday — Week 1 to Wednesday — Week 2

Baseline
Functional . .
. I T I Requirements Plan & ATl Codlng (New Features/Bug Fl'xes) &
Evaluate Design Unit/Developmental Testing
2 Priorities g (Local Host)
2
g
SPEC Innovations Middle-Out MBSE Process = . . q
2| e Bi-Weekly “Sprint” Software Production Cycle
9w
c| v
=~ Friday Late PM — Week 2 Friday PM — Week 2 Friday AM — Week 2 Thursday — Week 2
New Version Final OT & Final fixes (if Operational
Available to <« Deploy_to Document necessary) Test (Cloud
Users Cloudsite Updates and review Test Site)

Innoslate SLOC = 370k

We use a small, co-located team who went to
school together and have worked together , —
s many years 4 T
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DoD Software

Systems

» Characterized by

— Millions of lines of
code

— Much of it using older software languages
— Real-time

— Standards-based

— Many, many reviews

— Many, conflicting “requirements” from many,
varied stakeholders

All driven by a very non-Agile A sSPp=C
: acquisition system ¢ 'NNovaTions
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What Does This Mean to DoD?

 Agile clearly can be applied in non-mission

critical activities, for example:

— Websites

— Specialized analytical tools

— "Commercial-like applications” (although it
would be better usually to just use COTS)

It may be applicable to mission-critical
software, but only when it's functional
requirements are well-defined and the
contracting environment allows for flexibility

INNOVATIONS
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What Is the Difference between
Systems Engineering and Software

Engineering?
« Systems Engineering « Software Engineering
— Capabilities-based — Needs to have well-
_ Decomposition to defined functional
many levels reqUirementS
— Must support all * Veriilgble
aspects of the lifecycle ) C'ear.
) e Concise ...
— Hardware SE requires Cod h 4
“measure twice, cut p (SO0IS (G2l IS SHIECIE
quickly

once” approach
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I[s There Such a Thing as Agile SE?

in Search groups 2

e s+ Many people are

E-Verify confirms a new employee's eligibility to work in the U.5. Visit dhs.gow/E-Verify.

.
ﬁ Agile Systems Engineering - Wicked Problem 1,460 members Member i »
i Forum &

Discussions Promotions Jobs Search

°
Systems Engineering vs. Software Engineering Tap Influancers in this Group t h e A I I e
Jesper Masstram

ERTMS Signalling and Systems Engineer

We touch on this in some threads, but let's try to get better clarity.

Y (L . . E
In Slnﬁware EngmeerlnP .the pr?|gct is about making soms software to Jesper Nasstrom I I | l ‘ I e S l O
solve a real problem. Which involves issues such as user interface and ERTMS Signalling and Systems Engineer

the process to be supported. Software almost always is so large that it Follow Jesper

is decomposed to smaller parts. engineered individually. So in practice See all members »
Software Engineering is pretty much a Systems Engineering on a

system-of-systems

+ Follow Jesper I ini
viesp - | o Capgennini B9 Al Nowis
In Systems Engineering, | note that system component in the top of the CONTULTING TECHN DU UT OHTIRURCING .
architecture is some application software that glues together the sub-systems. Software allows very Twitter, Amazon — have
sophisticated mechanisms to integrate the system.

The 4 Reasons The Office Isn’t

What enables software development to be agile is that it is relatively easy to deliver new functionality in Going A
small frequent steps. This is not always an option for other systems.

[ ) o
Forbes contributor Jacob Morgan made a strong
case last week for increasing the practice of
Either you can start the paper mill or you should not. But even if working on a paper mill, engineering p ing. His ing was \
teams may show their results frequently. So frequent deliveries are possible, but perhaps not deployed on

practical and logical. But given that we huma...
a warking system

[ ]
So. what am | missing? When is there a justification to differ Systems Engineering from Software COﬂter'lt I_O(_)p
Engineering? I I | l ‘ | l

e e e et Bt A e Latest Activity

Gene Downs and 1 more commented on
Systems Engineering vs. Software
Engineering
& Jeffrey Banks, CSEP, Eirik Midttun like this 20 hours ago [ ) O W a V e W e
W 24 comments * Jump to most recent comment Gene Downs and 2 more commented on

Systems Engineering vs. Software
Jeffrey Banks, CSEP Engineering

Sr. Systems Engineer at OPS Consulting, LLC 1day ago O - ,

Although software and systems engineering do share some common practices, systems David Schumacher likes this comment by O | l e I S

engineering is about engineering systems that normally comprise of much more than software Kevin Burke Systems Engineering vs [ ]
a

SEs to think about the type of hardware it must run on. the environment it must operate in, the Software Engineering: Sarah Sheard's
kinds of missions it must support, how well it must support those missions. how it's going to be "Three Types Of Systems Engineering
maintained over it's operational lifecycle, what other system interdependencies it must Implementation” INCOSE paper has

accommadate. what policies and regulations it must adhere to and so on some important structuring of this —
]
P
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We Focus on a Middle-Out Process

“Classical SE”

The middle-out
approach has been
proven on a variety
of projects

10

Adapted from
EIA-632

Best Use:
Architecture

Development

(To-Be)

Best Use: Reverse —
Engineering (As-Is) S P — D

INNDVATIONS
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Middle-Out Timeline

Can be

executed in as
little as two

weeks

11

\\\\\\\\

8. Derive Assets

Requirements Analysis

- Functional Analysis

Synthesis

it System Analysis

and Control

9. Allocate Actions to Assets

é%WW 10. Prepare Interface Diagrams

3. Identify Existing/Planned Systems

14. Provide Options

16. Generate Operational and System Architecture Graphics, Briefings and Reports

Time

>
Originally developed to support ACTDs

in the 1990s
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Agile Architecture Development as
Well

........... s - Functional Analysis

ey CV-2 Synthesis
DIV-2
OV-2 :::i1] System Analysis

CONOPS OV-3
_ and Control

8. Derive Ass ¢/ 4 SV-6 SV-5 sy.g SV-9
9. Allocate Act’ Asc-" -
SV-4_ o3 (ova PV

SVv-3 T CV-5 ——

3. Identify Existing/Planned Systems '14. rra CV-6 I.DV_7PV_3

............................ SV-10 1

12, Perform DYMamic An: vy (v (av-2)

a

16. Generate Operational and System Architecture Graphics, Briefings and Reports

Time >

1 Fits with DoD reguirements % NSN'D:V’ATEE.E
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What Lessons from Agile Make

Sense to Apply to Systems
Engineering?

 Individuals and interactions over processes and tools

— However, you need to applfy a process for repeatability
and tools to capture the information

« Working seftware (design) over comprehensive
documentation

— Implies MBSE with simulation
« Customer collaboration over contract negotiation
— Need to work better as a Government-Contractor team
« Responding to change over following a plan

— Neelc(j flexibility in the SOW and deliverables to make this
wor

— Implies CPFF or T&M?
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Summary

 Agile is the latest buzzword for something
we have been trying to do for decades

* The problem really comes from people
being inflexible and suspicious of each
other

« A measure of trust is needed to actually
improve the situation
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