Introductionn

Y - hs hac c
neofthe bestwa S

with a unique opportunlty to see the~ product perform in the wild and to gain %wwmwfeedback from
the actuzldomain and functional experts. -ItsThe goal is not to have the users redesign the

systemp t, but ratherto have them validate the-productforoperationaluseit.

Ideally, prior to entering into ary-kind-ef beta-program, the systemproduct haseenegoes through a

rigorous development life-cycle and the users are-presentedsee with-an application that largely-meets

their needs. However, as-one-of the-immutable laws-of the-universe, no software product is-ever
deliversed without containing acertainnumberof flaws. -The only rezl-question iss-a+e-how many and
how severe.- Dit-is-inevitable that defects are-will

be inevitably overlooked, escapeing thetesting,
program and makeing their way to the users. -YourThe ultimate objective is to minimize this effect and
deliver a quality product.

Developing-softwareSoft nt -is much-different today than it was twenty, ten, or even five

years ago. TEorene-thing-the compIeX|ty etsoftware applications-has risen dramatically. The rise of

i

reneralnow allow us to do much more than was

open source, networking, and computing resources-in-¢

=]

previously considered feasible.\With-this-lincreased capability providescomes increased complexity.

Fhis-leads-to-the-age-old-axiom—wBut with great power comes great sponsnblllty ‘We need to

manage this complexity. Fortunately-there-are-ways to-manage-it-and-thispaperwillattemptte
highlightsome-ofthose technigues—It'is no longer sufficient to rely solely on requnrements -based

testing to gauge the-quality and capability-of s software product. Quality must be baked into the
equation from the start. -This-means-that beth-tThe architecture and the design must become enabless
for-testing downstream.

Another biz-advancement in software development has-beenis the homogenization of computing
platforms.- it-used-to-be-a-pipedream-to-imagine-w” Writeing once and runaing anywhere”

drea,. Today it;:':;ris not onIy possible, sl

it practlcal Also, with the wﬁuvzavaantandard|zat|on of

interfaces and messaging-it has neverbeen mal t easier to encapsulate functionality and design for

re-use.- Furthermore, as hardware and operating systems become more 214 mare-ubiquitous, especially

with the maturation of virtual machines, the requirement to validate on a particular platform has
become uch-less of a burden.

Engineering software is one thing, but engineering software under a government contract is another
thing altogether.- Considering the AEHF Satellite Mission Control System (MCS), this-paperwe’ll-will take
a retrospective look at ten years of development and reflect on some early decisions that cemented a



course wrought with challenges.- The purpose is not being-to emphasize the challenges, but to highlight
the discoveries, improvements, and innovations made along the way.- »-any-2oGovernment acquisition
of this magnitude there-are

S AR EGHS- [

\y stakeholders-invelved, and from-timeto

BHyes

s, the wrong decisions cet-are made for the right reasons.Furthermeore there are
Ceertain pitfalls th2t-can be anticipated but not predicted,: like funding instabilities, anomalies, launch
delays, requirements creep, etcand

SO

1.- These are all part of the greater risk that is faced when
procuring a large, complex, “one of a kind,” satellite communication system.-This risk is-again-magnified

or

by-tThe massive number of intersegment dependencies (f nple, sp rehicles, terminals,
ground system) that must eventuallyintegrate and function seamlessly =5

So how de-weto mitigate this-tl

e risk? One answer is to construct a robust acquisition and development
strategy that wi-can withstand the inevitable fluctuations in funding, schedule, and requirements; yet

succeed in producing a high quality and highly sustainable system. Unfortunately hSometimes,
hindsight is so:

tmesthe only way to tru!y-understand why these large programs struggle to achieve
=ir lofty goals. WThe to

Lrews-isthatwe can learn from the past and

mformed

decisions in the future.
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