| BM Podcast

[ MUSIC ]

MATHENY: Wel conme to this I BM podcast, What are the odds?
"' m Angel i que Matheny with IBM It's well known that
on-tinme delivery of a conplex systemis never certain. |It's
al so often uncl ear whether the product or system created
will deliver the value that the stakehol ders need. These
facts raise two questions every project |ead should be able
to answer: what are the odds of naking the date; and, am/|

delivering the expected val ue?

And today's podcast provides a nethod for answering these
key questions. Joining me today for today's discussion is
Murray Cantor, |BM D stinguished Engi neer, and Brian Nol an,
mar ket manager for aerospace and defense. H, Mirray, hi,

Brian. Welcone to the podcast. Thanks for joining us

t oday.

CANTOR: H , Angelique.

NCLAN: H , Angelique. Thank you

NOLAN: Murray, you and | have tal ked about this quite
often. So the questions are, will it be on tinme and wll it

deliver value? Can you talk about sonme of the chall enges

t hat conpani es, especially aerospace and defense conpani es,
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face in trying to answer these questions and neet these

chal | enges?

CANTOR: Well, first of all, the aerospace and defense
i ndustry is under sone uni que challenges or at |east naybe
better put, sone of the challenges they've always had are
bei ng nore brought into focus. The systens that are being
built in aerospace and defense are increasingly conplex,

increasingly integrated. And at the sane tine, there is

much nore focus on affordability and the useful ness of the

systens being built.

So in the past, various nmethods of reasoning about that
being nore qualitative are probably insufficient. W know
sonme exanpl es probably we shouldn't discuss in too nuch
detail of both the integrators and the acquisition agencies
are | ooki ng much harder at how does one reason about the
effecti veness of the prograns being devel oped and in

particular, the issue of tineliness and val ue bei ng created.

So [I NAUDI BLE] along with this a little bit, what's supposed
to happen in the aerospace and defense industries in
particular with these I ong acquisition cycles is that as you
go through the cycle you're supposed to de-risk the program
And they'll go off and go into a nulti-phased acquisition
but maybe each phase, we're | ooking at one instance with a

15-year acquisition cycle and then going into the first
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phase being four or five years, where they're | ooking at

design alternatives and the down sel ects.

And so they're supposed to be de-risking, and this raises
two questions: one, how would they know the program was | ess
risky at the end of the progranf? What woul d be the
appropriate ways of measuring that? And secondly, even as

t hey progressed for four or five years, can they see if
they're on track to getting a |l ess risky programat the end

of the first cycle?

And the key point here is, risk in the end should be
measured in terns of the uncertainty of neeting key program
paraneters. | think we've talked about this in previous
podcasts, but certainly we've been tal king about this in

Rational for quite a while.

And the key program paraneters in this case are tineliness.
WIIl this systemdeliver on tinme to neet the m ssion
effecti veness wi ndow? And secondly, will the systemreally
deliver on the concept of operations so that it will deliver

t he value that the acquisition agency was | ooking for?

NCLAN: So, Murray, how can conpanies.... You've
menti oned risk and uncertainty. How can conpani es inprove
their odds? And why are we tal king about odds in the first

place? 1It's so uncertain. Could you talk about that for a
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little bit?

CANTOR: Yes. So, the key idea here is that you're

never certain at the beginning of a programthat the program
will deliver in the future on tinme and deliver the value
needed. So you're always meking some sort of inforned bet
that the thing will deliver on time and with the appropriate

val ue.

Now, as ganbl ers maki ng bets you want to know what the odds
are of you winning that bet, and that's where applying sone
statistical reasoning and probability theory conmes into

play. So, let's take a sinple exanple first and we'll talk
about sone...and applying sonme techni ques actually that have
been around for a while but Rational's also inplenenting now
in our tools, which has to do with | ooking at the schedul e
risk in terns of the |ikelihood of actually making the

dat es.

So, if you were to look at the tinme to conplete of a
program that is, when is the likely delivery date or
conpl etion date of the program-- when will it go into
service -- and you | ook at the hope for or expected or
target date. Wth those two values, you can figure out if
the Iikelihood is of the actual delivery being within the

target w ndow.



Now, to be a little bit nore explicit -- and we're going to
put the link to sone sinple diagrans to show this connected
with the Webcast -- the tine to conplete is what the
statisticians call a randomvariable. That is, it describes
by some sort of statistical distribution. An exanple that
we're all famliar with of such a distribution would be the
bel | -shaped or normal distribution we all |earned about in
school. The actual tinme to conplete distributions |ook a

little different than that, but the sane idea.

And then, if you may recall, that the percent of that, the
amount of area under the curve of this distribution
is...that's within the target date is the |ikelihood of
delivering when you want to. And the area of the curve that
goes beyond the target date is the likelihood of not meking
the schedule. And so the ratio of those two areas is in
fact the odds of successfully conpleting the program on

tine.

By | ooking at the uncertainty of conpleting the various
tasks in the program plan and then | ooking at those tasks in
the critical path, and by running Monte Carlo sinulation,
it's a fairly standard technique in the advanced program
managenent tools that you can fromthat cal culation actually
conpute the distribution of the tine to conplete and

t herefore you can | ook at the odds of conpleting on tine.



And again, we're now beginning to support that in agile
devel opnment tools and bringing that to market in a variety
of ways in our own Rational tool set to help people with

this.

Now, what's neat about program nmanagenent isS you can
actually affect the odds by doing the right things,
investing in those things that by |ooking at those, the
things that contribute to the uncertainties -- which tasks
in the critical path are npst uncertain going in -- and you
can estimate the tinme to conplete of each task with sinple

best case, worst case, likely case estinates.

And if you |l ook at the ones that have the biggest range

bet ween best case and worst case, you could ask the
question, how would | invest in |owering that range and

t hereby inprove the odds of making the delivery? And that's

t he essence of good iterative devel opnent.

Now, in the A& industry, people will sonetines track these
things, will conplete these things at the beginning of the
program and then set the program..figure out what the

i kelihood of the proposal being successful and change the
expectations based on the risk assessnent of the acquisition

agency.

So, what we don't see happening is an ongoing interactive
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assessnment of how the odds are inproving over tinme, and in
particul ar, whether you are in fact de-risking the program
by inmproving the estimates of the task conpletion and the
contributors to that as you go through, even as you go

t hrough the various phases of the acquisition cycle.

Now, this can also be applied to thinking about the val ue of
a program And this gets you to sonething that is alittle
| ess conventional but applies exactly the sane sort of

reasoni ng.

I f you |l ook at the concept of operations for an A& system

t hose...underlying themis sone sort of quantitative neasure
as to the effectiveness, neasures of effectiveness, of the
system And sonetinmes those neasures are nonetary and
sonmetines they're not. Actually, quite often they' re nore

nmonetary than you m ght think.

So, for exanple, force protection, which is the

ef fectiveness of a system being depl oyed and protecting the
lives of say, the sailors or the soldiers or the pilots,
they actually do know how nmuch it costs to train and the
nonetary value to the mlitary of a trained nenber of the

f or ces.

And you can reason about what a reasonable return on

investnment is in protecting the forces froma purely
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nonetary basis. Now, if that's too col d-hearted, you could

just look at nunmber of l|ives saved as a neasurenent.

But what people don't do is actually calculate statistically

what is the likelihood of getting the right neasures of

ef fectiveness by | ooking at the expected cost and benefit

stream of one of these systens and tracking them over tine.
So what you do is apply the sane kind of Monte Carlo
approach, but this tine not to the critical path of the

schedul e but to the net present value of the cost and

benefit streamfor the program

In the A& context, you tie the benefit streamto the
nmeasures of effectiveness as defined in the concept of
operations for that system Wth that set of benefit
streans and that set of cost streans, we now have a too
conponent Focal Point which allows you to reason about over
the total |ifespan of the systemnot only the total cost of
owner shi p, the devel opnment costs, but also the quantitative
and nonetary val ue of the benefit stream and | ook at the
odds of receiving the value and the return on investnent in

the system

And agai n, maki ng good content nmanagenent deci sions and
de-risking the programin terns of its delivery, and meking
good deci sions on the trade-off between devel opnent costs

and total cost of ownership, you can inprove the odds of
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getting a nore val uabl e system

NCLAN: So, Murray, you've nentioned Focal Point as a
tool for doing this. Are there other tools, best practices,

t hat Rational provides that can help in these areas?

CANTOR: Well, yes. In fact, one of the interesting
connections is the relationship between quality nmanagenent
and val ue managenent. The decision to inprove the quality,
say the reliability of one of these systens is an econom cs

decision in the end.

It costs noney to inprove quality, and it takes tine, so
going from say, .999 reliability of a systemto .99999
reliability of a system takes nore testing, nore debugging,
maybe nore architecting, and will alnost certainly delay the

del i very.

So the question is, for any given systemthe decision to
i nprove the various quality measures, particularly the
so-called non-functional "ility" measures like reliability,

is also an econom ¢ deci si on.

And if you ahve tools that help you understand what your
current reliability neasure is, |ike the systemtesting
tools, and then you sort of track where you are using

automated testing and neasuring tines to failure, |ooking at

-0-



t hose histograns and getting an estimate of what's called

the failure density function..

Then you ask the question, how nmuch would it cost, with the
vari ous subject matter experts, you ask the question, what
would it cost to inprove the reliability and what benefits
woul d | accrue fromthe reliability inprovenents, you can
then start making, again, looking at this froma statistical
approach is, well, the odds are I'd have a nmuch nore cost
effective, mssion effective tool that would deliver better
net present value if | inprove the quality nmeasure by such

And therefore, it's a good deci sion.

O, you could make the decision, it will be so expensive to
get the quality to the next level, and the benefits of
getting this product or systemto market or to the field
sooner outweigh the benefits of getting the reliability

built up.

And this hel ps you nake the decision, are we ready to ship
and when is the product good enough to both deploy and in
particular, is it affordable to inprove it? Now, what's

fascinating here, if you get to...

You mght find yourself at an inpasse where it's not good
enough and not affordable to inprove it. And if you find

yourself at such a situation, heaven forbid, then you know
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that you have to do sonme mmjor rearchitecting.

Now, ideally if you're tracking these things sooner in the
program you can detect nore quickly that you'll be in that
situation and do the architecture fixes earlier in the
programrather than later. And now, at that point, the

val ue of the architecture itself beconmes a key conmponent in

bui | di ng out these conplex mssion-critical life-critical
syst ens.
NOLAN: Okay, Murray. Yes, it seens to ne from what

you' ve said that there's an awful |ot of data that needs to
be gathered here as prograns are going on and the nunber of
best practices that need to be put into place,
primarily...or at the forefront, iterative devel opnent in
what ever way one can do it in the aerospace and defense

cont ext.

So, I'd like to kind of wap up by saying that we have a
platformthat hel ps people pull these kinds of data

toget her, and best practices to guide them along the path of
de-risking the program and ensuring that the value is

provi ded, and sets of netrics that in addition to these that
can help conpanies try to get a better sense of the status

of a program as they're noving al ong.

CANTOR: | would agree with that conpletely, Brian. And
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| would add to that, though. What this allows us to do is
essentially instrument the iterative processes in a way that
aligns the various stakeholders in jointly addressing the

risk and inproving the odds of successful delivery.

So in the past we've always asserted with good reason that
iterative devel opment was a key in successfully delivering
i nnovative progranms and dealing with the uncertainties.

That hasn't changed.

What's new here and the chal |l enges we can now neet is
instrunmenting these prograns so at each of the iteration
boundari es, whether these are major or mnor iterations or
m | est one boundaries, you can | ook at whether you' ve

i nproved the likelihood of neeting the tinme and val ue

targets..

And in particular, you get better decision support on

whet her [ maybe] readiness to ship, which essentially then
you know the iterations are, tine to nove into the
transition phase and get the product out the door. So, it's
all the practices we had before and the support we had with
them along with nore sophisticated, nore informng

i nstrunent ati on.

MATHENY: And | just want to ask one final question

before we | eave today. Were can our listeners find further
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i nformati on?

CANTOR: We have a Webcast coming up on March 8th. The
URL for that is http://bitly/achievingagility. And that

will be posted with the podcast as well.

MATHENY: Yes, it will. So, Murray and Brian, thank you
so much for sharing your time today. This was a great

di scussion, and we really appreciate it.

NCLAN: Thank you, Angeli que.
CANTOR: Thank you very nuch, Angelique.
MATHENY: That was I1BMs Miurray Cantor and Brian Nol an

di scussi ng, What are the odds? To share this podcast wth
your colleagues, or if you're interested in nore podcasts
i ke this one, check out the Rational Tal ks To You Podcast

Page at www. i bm comrational / podcasts. W'I|l post alink to

the Webcast that Brian just nentioned. It's titled,
“Measuring Agility in Aerospace and Defense” wi th Wl ker
Royce. And al so the diagrans that Murray nentioned earlier

in his discussion. So, check them both out today.

Thi s has been an | BM podcast. |'m Angel i que Mat heny.

Thanks for listening. Keep tuning in as Rational Talks To

You.
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