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Hello and welcome to a new podcasesdrom IBM software
that explores the challenges IT managers and lassine
professionals are facing today. I'm Eric Green Bih@e talking
with a range of experts to discover new perspestigpproaches
and examples that can help meet these challengastanduce
you to the capabilities of smarter software fronMIBSo let’s get
started.

Welcome back to the show. Today we’re going teatidng about
complex and embedded systems with Jonathan Chaudkeltihg
Manager for Rational Systems. Jonathan speciahzesal time
and embedded software development, along with SS@eaf, who
is Marketing Manager for Systems Engineering. (&emn,
thanks for joining us.

Thanks Eric.
Yup, glad to be here.

So Steve, why don’t we start with yoD8uld you please give us
your definition of complex and embedded systemk vagard to
the challenges organizations are facing today?

Sure, what we're finding today inwleld of smarter products is
that consumers themselves are smarter as welthatid what'’s
driving this intelligence within products that we’'seeing today.
And the intelligence is driven largely by software. the past,
differentiation from products was by look and faetl shape and
maybe some performance characteristics, but taemgumers
want everything to be personalized to their spet#ste. So for
example, you can buy a new phone and within threetes of
having the new phone, you've got a specific backgd) specific
ringtones. The phone has been customized to yeterpnces.

The same is occurring in larger products such saaabiles and
planes and so forth. Even in defense where yoa bpegcialized
missions and so forth, you have products thatpeeialized for
specific objectives. So software, again, is thebéer behind this
differentiation. And what we're finding is that tlin
organizations developing these products, the dpwetmt process
itself is becoming just as complex as the prodtiEmselves. So
we have a large emphasis on the need to develbopasef to
develop it very efficiently, but also to link thedftware
functionality to the rest of the engineering behine product,
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including the electrical engineering, which is r@sgible for
electronics logic and for the hardware componehteeproduct
as well.

Thanks, Steve. So with that in mimmeshalhan, could you further
discuss the challenges you see from your angla®sdftware
development side?

Yes, well for a start, we're tythyaaot talking about a monolithic
application running on a single platform anymokéore typically
with smart products, we’ve got multiple subsystemd
components with embedded software components.eTheght be
database components, web components, user interface
components, commerce components. So really wakag about
a number of projects that must deliver simultangou&nd all this
isn’t typically created by a single organizatioither. So you
might have a supply chain of component develoEenissystems
and systems integrators. That supply chain milgiat lae global.
So there, we can add in other complexities sudaragiage
barriers, time zones and cultures.

And then there’s the issue that no one is workingreen field
design. So nobody starts with total freedom tovdeland define
everything just the way we want it. There are glsv@gacy
components to be integrated and there you haleditno control
over the touch points, or perhaps even the leveifofmation
that's available for those legacy components. Aaothing that
we hear a lot about is regulatory compliance. és make
systems more complex and the software within thiele @ do
more, clearly there’s more opportunity for thingggb wrong. So
not only do we have to make sure that those thilog& go wrong,
but the software has to satisfy the needs of régngaand it has to
do that in an efficient way without harming the etlbusiness
objectives.

And | haven't even started to consider the emerglags of truly
giant system-to-system scale projects. And hee&gawalking
about projects where the value is really derivediffemergent
behaviors, from bringing many systems together revkigose
systems probably weren’t even designed to interdast for an
example here, I'm thinking about things such asrsp@awver grids,
integrated transportation systems, or maybe eraitbhealthcare
systems. With those sorts of systems of systdms;dmplexity is
amplified to the level where it’'s off the scale quamed to the
conventional software running on a piece of haréveancept that
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we might have used in the past. And I think fundatally, all of
this is a challenge for collaboration. Barry Beamna many other
since him have pointed out that simply throwinggandionally
more resources at increasingly complex projectsmbget us
anywhere. We really do have to learn how to doghismarter.
And collaboration here means a lot of differenhgs. For
example, it can be about communicating across kEggbarriers.
You know, maybe we’re using natural language inddpat
notations. It might — it's about keeping everybaaythe same
page so that they know the project status, theyknbat they're
expected to deliver, and they know what they careeof others.
And as complexity and change go hand in hand, lootktion is
about being able to deal with the impacts of charagethose
things come along into the project. So collaborats the name of
the game and it's fundamental to how we run outvwsoe
projects.

So actually Steve, talking of collaltiona, it seems to me from the
systems engineering standpoint, with so many dfystems
needing to talk to each other across these bra@adkiyow,
spectrums of needs. And some needs are immedidtecane
needs are longer term, and you've got legacy systand yet you
need collaboration. Is that something that youeogrand on a
little bit from the systems engineering standpoint?

Sure. That managing the complexggaated with that is
inherent to the capabilities of systems engineerfag let’s just
think of a situation where a company is develo@ngry complex
product. There are many engineering disciplinas d@he involved
in developing that product. All of these enginaszsd to be on
the same page, because there’s ultimately a silegign that
everyone is working towards, yet these engineessbmedocated
in different parts of the globe. So the challersgenderstanding
how a software algorithm would affect an electrasomponent
which itself then manages some aspect of the mezdian
development, and the result of that interactioiyeeeds to be
known as soon as possible in the development pgacksre the
ability to change that design if there’s a probismmuch less
expensive.

So if you find out much later in the process, ajtaun’ve started
detailed design or even started procurement o$ aeud
components and finalized designs, then your aliityghange at
that point is very difficult. So up front in thegeess it's very
important to be able to pull all of the relevantadthat exists
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around the product from all of the various applmad that a
company might be using. So that’'s one level ofatmration.
Another is to make sure that various applicatibmesrtselves can
work together, because as you mentioned, therkegaey
applications that companies have that they wilticwre to use that
need to continue to perform the function that theyerformed in
the past. So systems engineering looks at aliedd various
interactions and allows a company to model the Wiehaf a
particular system early in its life cycle beforedl costs are hard-
coded.

Eric Green: Excellent. Thank you for that. Sokiel of talked a bit about
what this thing is, around embedded systems and how
organizations are facing these challenges. Saldamaback to
you, more specifically, how does an organizatioanerealize they
have this issue, this need to address their |dvamplexity?

Jonathan Chard: Right. I think the first thingstyy is that there’s no light bulb
event or single symptom which says to an orgartnatiwhoa, too
complex, you need to do something about this. IRdhke
evidence manifests itself throughout an organipatio you can
look at it through the different lenses of the @iéint levels in an
organization. So at a business level for exantpeconcerns
might be with the competitiveness, brand imagetamjs such as
that. And the symptoms might be problems bringiregright
products to market with the right timing to hit timaarket window
and the right level of quality. So, you know, itiething strange
that we haven’t come across before, it's just thg the problem
manifests itself at that level in the business.

Down at the operational project delivery level, rthee’re looking
at project delivery challenges. So things likerowes of costs and
time, particularly what we see is a lack of prealidlity in projects,
projects that are seeing a lot of late rework f@maple when
integration issues come about. That's symptonudtaclack of
communication and collaboration earlier on in tlesign and
development process. And then if we come downleoklat it
through the lens of the engineer, developer, gracér level, then
we might be seeing just overwhelming workloadserémmight be
feelings that the processes are simply too cumbedor the
amount of work that has to be done and they daaliver the
results that are needed. And that sort of thingdeo demoralized
teams where the culture becomes where we just daliNter this,
or we’ll deliver it when we're told to but at whatality. So
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really, the effects are profound and visible thiomgf the
organization, so it's looking for that evidencealitevels.

Eric Green: So I'd be quite interested in hearirgere IBM is innovating in
this space, but perhaps we can start with you,eStav that.

Steve Shoaf: Well looking back at the objective@hpanies when they are
using systems engineering, they're trying to geaadle on all of
the various aspects of systems performance vely, €arthat in a
collaborative environment. And IBM is developirgpabilities to
integrate legacy applications and the output o$¢happlications
such that the data can be presented to engineameaningful
fashion. And engineers can make decisions basdabbata
early in the product life cycle. So it’s not loogiat just
mechanical data or just electronics data, or justsbftware itself,
but it's looking at how all of that data interagtshe functioning
of the overall system.

And a good example of the application of this tedbgy was
done by General Motors in development of the CHevidolt. As
you know, it's a hybrid electric car that — actyathe typical life
cycle for the development of a vehicle such asithatore than ten
years. But the Volt was delivered actually in lésan half that
time, less than five years. Some of the challetiggsGM faced
was that when you take an electrical system, yoie im#o a
mechanical system, and you’ve got batteries, yogdtea gasoline
engine. So you've got, as Jonathan mentionedeeaalisystem of
systems that itself is extremely complex. Andah®unt of
software to manage such an environment is verglaFgpr
example, the Volt has more than 10 million linesade in the car
and there are over 100 control units just manatiiegnteraction
of all these various systems. So GM was ablevierégye some of
the IBM capabilities for requirements managemextmodel-
driven development and collaboration to deliver\od in an
unprecedented amount of time.

Eric Green: Excellent. So Jonathan on your sida,know, what's your view
of this as sort of both where IBM is innovating andybe to add
to that, a customer example or two.

Jonathan Chard: Sure. Well one of the key aretldBM is innovating is in the
platforms to support complex systems and softwakeldpment,
and the IBM Rational Solution for Systems and Saft&v
Engineering is a solution that really recognizeg tivercoming
complexity isn’t just about automation. It's rgathore about
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creating an environment in which engineers, deve®mnd other
stakeholders can really collaborate effectivelyasrthe whole
development life cycle and the whole developmetgrgnise, and
that way they're more able to deliver what is nekded when it's
needed, at the right cost. So the Rational Saldbo Systems and
Software Engineering is a combination of automatawiing,
covering things such as requirements managemeunlgldaven
development, quality development and workflow ahdnge
management. But it also includes practices antbgiepent
services, so it enables organizations to pickhiregs that will give
them the most improvement in their developmenttpres, to
implement those things while measuring the effectess to
demonstrate that they really are achieving gaim fthis new
approach to complex systems development.

So if we look at an example, a leading a mediceaiogs provider,
they've actually used Rational Solutions to tadkle seemingly
conflicting requirements of a dramatic decreasee tio market
requirement whilst at the same time they were evae stringent
regulatory compliance requirements for their pradu&o what
they did was to implement a solution that encomgss
requirements management, change management antlomork
management together with document automation asais of
their — as a mechanism to improve their collaboratin the
development life cycle. And this meant that altlofir team
members could work with the same regulatory dathiwihe
project so they could more efficiently resolve dimt$ and see
those conflicts more quickly, and they could bettaticipate the
schedules and therefore keep projects on track. ofter key
benefit that they got from the solution was thaytivere able to
support compliance audits with automatically getezta
documentation from their project. And these bdaafigether
enabled them to achieve something like a 90% reatuat their
time to market, but at the same time improvingrtdeiivered
quality.

And if we look at another example, this is a défetrindustry, a
European defense company. They were very mudteibuasiness
—are very much in the business — of developinggelalystem of
systems where they're making changes to part afyetem, but
there’s an awful lot of complex legacy environmeartsund them.
And what they were finding is that they were bethgllenged by
ever shorter procurement cycles, so they had tova#aall of this
complexity in ever less time. So they again imm@ated a
Rational solution in covering requirements managingd
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collaborate at the solution architecture stage,thacefore deliver
dramatically improved time to market and dramalycimhproved
quality. But on top of that, they were able to nme their
predictability by earlier identification of risksitiin the project.

Eric Green: So on that note, | am afraid we’re aléyuout of time for this
podcast, but Steve and Jonathan thank you so nougbiriing us
today.

Jonathan Chard: It's been a pleasure, thank yat Eri

Steve Shoaf: You're welcome.

Eric Green: Thanks for listening. Please do YB&M.com/software to connect

with our experts, continue the conversation, anléaon more
about smarter software from IBM. Let’s build a steaplanet.



