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Listen to the podcast here.

Dana Gardner: Hi, this is Dana Gardner, principal analyst at Interarbor
Solutions, and you’re listening to a sponsored BriefingsDirect podcast. With
us today are two executives from Hewlett-Packard (HP) to discuss
application modernization. The idea is to deeply analyze an enterprise's
applications and legacy code base to determine what could -- and just as
importantly, should -- be redeployed on modern, agile platforms.

We are told that there are some 10,000 mainframes operating worldwide,
consisting of some 200 billion lines of code. These are mostly on older
systems. Today’s modern architecture allows for a great deal of lower-cost
standardization and agility. How do we bring these two trends together?
With us to discuss this are Rick Slade, the America’s practice principal for
HP’s Application Modernization Service. Welcome to the show, Rick.

Rick Slade: Hi, Dana.

Gardner: Also, joining us is Paul Evans, the worldwide practice leader for
application modernization for HP Services. Welcome to the show, Paul.

Paul Evans: Hi, Dana. Pleased to meet you.

Gardner: As I mentioned in our set up, we have a vast amount of mainframe
applications worldwide. There is also a move now toward some finalization
of architecture benefits around Services Oriented Architecture (SOA). There
is a need for companies to become agile and fleet.

So I am wondering, are we just talking about mainframe applications, or is
there a larger set of applications inventory involved? What is the addressable
resource or asset library, if you will, for what we’re discussing around
application modernization?



What’s the inventory here? Why don’t you try to take that, Rick?

Slade: Sure, Dana. Inventory, it’s a big subject. It certainly is a lot more than
just mainframe applications. You talk about the big number of mainframe
installations in the world today, and it is a big number. But there are also a
lot of applications that many would consider legacy, that are running on
more modern platforms or other platforms -- even on our own platforms
from HP.

And so, what we’re looking to do is to help our customers transition or
transform those applications to platforms and to software architectures that
allow them to respond to change quicker, and hopefully cheaper. As far as
an appropriate application ... for us it is any applications that constrains your
business -- by not allowing you to move as you quickly as you’d like, due to
competitive pressures or regulatory requirement changes.

Our goal is to look at these older applications built on more linear
monolithic architectures, and transform those onto platforms and server
architectures that promote flexibility. Architectures that actually let an
organization achieve the "Adaptive Enterprise" vision that HP has been
talking about for years.

Gardner: This is a scary proposition for a mainframe CIO, for someone who
has been living in the mainframe world for a long time, and [where the
systems have] been actually performing quite well and living up to
expectations. I suppose the old adage, “If it’s not broken, don’t fix it,” plays
into their thinking. What do you tell someone who seems to be in the
mainframe environment and is satisfied with it?

Slade: That’s a great question, Dana. Let me say this, the mainframe is a
stable platform, it’s a solid platform. The problem is, it’s a very expensive
platform on which to deliver business services. The problem that
organizations are having today are not so much from a stability standpoint,
their problems are their inability to respond to change fast enough.

I read an article recently from Gartner, and their contention, based on
research that they’ve done, is that 80 percent of an information technology
(IT) budget is typically spent in maintenance -- in just maintaining their
existing application stacks. Our objective would be to reduce that
maintenance cost. If we can take that down by 20 percent for an



organization, that’s a substantial amount of money. And then resources that
can be applied to new value creation by the IT organization.

I think these modern architectures will allow our customers to ... respond
[better] to these competitive pressures, as well as regulatory requirement
changes -- certainly faster than they are today. We recently had an instance
where a customer took their time-to-market, regarding adding new
customers to a particular system, from nine months down to six weeks.
That’s real business value that IT can now deliver back to the business due
to use of these more modern application architectures.

Gardner: Now, we’ve seen a tremendous improvement in the functionality of
hardware. We’ve seen a wide embrace of open standards and open source
approaches. What are we talking about when we look at targets?

We’ll talk about a little bit later about the "how," but we’re still into the
"why" to do application modernization. In order to understand the benefits
of this change, this disruption, what is it that we are going to take these
applications and their logic to? What are the typical targets these days for
application platform modernization?

Evans: I’ll answer that one, Dana. I think the point is that there are several
forces out there. And I think that Rick has hit on some of them. But in
addition to that, this whole emergence of the SOA 1s making customers look
at what they’ve got, and begin to ask themselves the question, "If we like
some or all of the aspects of SOA, are we ready for it? Can we embrace it?
Can we move toward it easily?"

So for most customers that have legacy applications ... running a stable but
costly environment called the mainframe, this becomes quite a complicated
task. What we’ve been trying to do is work with customers to begin to
understand where the biggest bang for the buck is. Where should you go first
in order to start gaining improved agility, lower cost, and the reduction of
the maintenance cost of the software.

A lot of organizations spend upward of 70 percent of their IT budget just
keeping what they’ve got going, just doing the routine adds, moves, and
changes that keep those applications delivering to the business. But the
challenge is that a lot of those applications are written in COBOL. For a lot
of those applications, we’re seeing that the actual amount of COBOL written



is still going up by 10 percent a year. That’s not because people are writing
new applications, it’s because they’re just amending the old ones.

And many senior-level IT people understand this is a one-way street. We
just have to turn around at some stage and begin to identify the sort of
applications that would respond well to a modernization approach, and that
may well take them toward this sort of infrastructure Nirvana, as it were,
called SOA.

But sometimes it's difficult to understand, "Where do I start?" Do I start with
a simplistic application that would have limited business impact? Or do I go
to the other end of the scale and choose very complicated applications that
run the business, which could be viewed as risky.

So, what we’ve been trying to do is go with an approach that allows us to
identify where you should move first, to gain an accepted service level. But
more importantly, we believe in taking the essential step of actually
modernizing the software architecture.

Gardner: All right. So perhaps I was not thinking of it in quite the right way.
It's not so much about where I'm going in terms of a definitive destination,
but how can I actually take these assets and resources and put them on an
architecture journey -- perhaps a lifecycle journey -- that might end up on a
number of different targets over a period of time. Is that the end goal here?

Evans: It is very much so. I think most people in IT would state that the
systems they have today have been relatively organic. There was never a
master plan. Most mature, large companies have grown their IT resources
over 20, 30, or 40 years. They have seen enormous change in technology
during that time -- especially in the hardware platforms. The amount of
power we can put into a system today has just grown beyond anybody’s
wildest dreams.

So, once we’ve been able to harness that power -- to produce systems that
are smaller, faster, cheaper, and develop less heat output -- we can
effectively shrink datacenters. I think the IT industry has responded
extremely well in harnessing that capability and delivering it to customers.
Users have similarly utilized virtualization or consolidation. But we see a lot
of customers today reducing their datacenter footprint because they can
harness a lot more power in a much smaller space.



The days when mainframes were run by people with white coats behind
locked doors are gone. The point is, we have seen enormous growth on the
hardware side, and software technologies have grown up and matured, too.
The real benefits, we believe, for customers to really exploit that power
comes when you apply a similar amount of focus and attention to the
software environment; just as you’ve done in the past to the hardware
environment.

Rather than take an organic approach, I think customers and companies and
organizations are striving for a master plan. It doesn’t have an end date, but
it's like a journey. They know where they’re going. They want to develop a
system architecture that allows them to make the decisions of what am |
going to include going forward, and what am I not going to include. And
that will help them make the decisions about choice and moving forward.

Slade: I'd like to make a point. I believe that architectural-targeting decisions
are driven by business requirements. I think you said it properly earlier, in
that we don’t have pre-defined targeting solutions. Our attempt, our goal, is
to look at the business requirements and to help the customer determine
what is the right platform -- what is the right application architecture -- on
which to deliver that business service.

That doesn’t mean we don’t take into account existing corporate standards or
existing corporate policies. Those things are important, and they feed into
the decision-making equation. But again, the belief is to let business
requirements dictate technology solutions, so that the organization can
respond as cost-effectively and as quickly as possible.

Gardner: And just expanding on that point about business requirements,
what is the business rationale typically? Is this strictly a dollars-and-cents
thing? Is it a bit more qualitative than that? Obviously we want to cut down
the ongoing operating costs. When it comes to bringing the chief financial
officer (CFO) and the chief executive officer (CEO) in on this to get the
funding -- to get the go-ahead -- what typically are the business rationales
for embarking on application modernization?

Slade: Cost is always a part of the discussions, but it's not strictly the only
element. In fact, most organizations that are talking to us today have a need
to be more responsive to their business users.



I was talking to a chief operating officer (COO) not long ago, and he made it
very clear to me about the potential cost reductions that he could have by
modernizing his application stack. His response was, "That’s good, Rick,
and that’s certainly something we need to talk about. But my problem is
more about time than cost." And that’s an important point.

It takes IT organizations too long to respond to business-change
requirements today. We, as IT professionals, have to determine how we can
be more responsive to the business. Quite often the only way to do that is to
change the software architecture, to use more modern architectures that
allow us to make changes fast.

I think that is what this is all about. So cost certainly is an issue. I certainly
believe that we can reduce the cost every time. I think that’s been proven
time over time. But I think the big issue that is causing organizations to look

at this today is through their inability to respond as fast as a business would
like.

It’s been an age-old problem between the business users and the IT
departments -- businesses always complain that IT can’t respond quickly
enough. And the problem is that typically it takes so much time to do
impact-analysis and impact-testing on these very monolithic and linear
software applications. If we can reduce that time-of-maintenance, we can
improve their time-to-market as an IT organization.

Gardner: Before we get into the "how," let’s probe a little bit into the "what"
of application modernization.

It seems to me that we are going to have to look at identifying code,
cleansing code, making logic extractible, looking at the data set and
separating that out and allowing it to emerge into another environment. And
then there’s presentation logic, and going from one type of user interface
(UI) to other accepted standards. Can you give us a sense of what is
required, what does the process boil down to? What do we have to do in
order to extract and modernize some of these typical applications?

Evans: The first thing that we don’t do is look at code, because that just
wouldn’t tell us anything. I think, as Rick said, it’s the alignment between IT
and business that counts.



Today, any business manager will complain, "It takes IT too long to
innovate or change anything." Business wants to innovate. Their idea of
maintenance is that it’s sort of interesting, but not essential. What they are
interested in is innovation: "I want to do something, I want to improve my
business, and I expect IT to be right by my side."

In some instances, there is lag -- there is a significant lag -- from when
innovation is sought and when it happens. It’s as Rick said, what we want to
buy people is time. And what we want to do is synchronize to some degree
where the business wants to be and where IT is. And in many instances
that’s just not the same. Business asks for something, and then six, eight, 12
weeks -- whatever it is -- later there’s a response. And in some business
managers’ minds, that’s not acceptable. So, the first thing we are trying to do
is to align these two -- business and IT -- much better.

But in terms of responding to a modernization request, the first thing we
have to do is to understand just what is in the applications portfolio. You
would be surprised, there are a lot of large customers we work with who are
more than happy to admit that they don’t actually know all of the
applications they have, and what those applications do. Because they grow
up organically, no one has kept track of all these things.

So the first thing we may have to do is to perform an inventory of the critical
applications a customer has, and then determine how they constructed them.
We perform an Applications Rationalization. And what we are looking at
here is the intersect of the criticality of an application to the business, versus
its technical quality. What we are looking for 1s applications that are critical
to the business, but that their technical quality is below par, below standard,
holding the company back.

A typical example would be a mainframe-based application running in
COBOL, monolithic in nature, very difficult to make significant changes to,
where the documentation may have been lost or may have been never been
produced, in which maybe the original architect no longer works for the
company. And therefore it becomes quite a challenge if you are going to
make significant adds, moves, and changes to those applications.

We are looking initially for the applications that are critical, and yet the
technical quality is not what the customer needs. There’s really no point



spending time on an application that is well-written, well-documented, and
is actually not in the mainstream. And that application could be running on a
mainframe too. As Rick said, we are not going in there just to get things off
the mainframe -- we are going in there to help a customer understand what is
critical to their business, what we could improve for them, irrespective of the
platform it is running on.

Gardner: Anything to offer on that, Rick?

Slade: I agree completely with Paul. The first thing to do is to identify where
you have a problem. And then to attack it from a more technical

perspective. We look at the application stack and categorize different
components that make up that stack.

From our perspective, most applications are made up of three major
categories or components. We have runtime, development, and management
components. From a runtime standpoint, you’ve got source-code, you’ve got
data, you’ve potentially got a third-party or utilities purchase. As Paul
indicated, we have got to take inventory of all those components to
understand what the mapping strategy will look like.

So before moving to a target environment ... we have to understand how are
they maintaining those applications today, especially those custom
applications. I think one of the problems in the industry today is not looking
at those components. [We need to examine] the management components
before making this type of move, transformation or modernization.

One of the things that we try to do is take a very holistic perspective of
modernizing an application, by looking at what it's going to take to support
and maintain all of the application. We want to understand what is being
used today to manage a particular application, what are the tools that you
going to use to monitor it in production, and to make sure that we have the
same capabilities going to the new target environment. These are critical to
being able to provide the reliability and the availability of the business
customers’ needs and demands in their production application stacks.

Gardner: Now, this does not sound in anyway trivial. Not only are you
talking about finding and auditing all of the applications, but weighing those
applications in terms of their use -- and not just in terms of their quantitative
use but also their qualitative value to the company. And not only now, but



perhaps in the future.

So, this sounds pretty tricky. Is there a secret sauce? Is there a specific
methodology? How do you go about searching for these applications and
then rating them in such a way as to say, “Here are the sweet spots, here are
the ones that are going to be important, here’s what’s going to bring business
agility and reduced-time-to-market?" And, at the same time, then move these
customers to platforms that will reduce the total cost of ownership.

What’s the secret sauce here?”

Evans: We would look very silly in front of a customer if we said, "This was
easy." Because he would say, "Well, if you think it’s easy, then you don't
understand." So, the first thing: This is complicated.

That’s why customers turn to the outside of their own organizations, because
they are then dealing with people who have done these things before. It’s
like anything, you know. But in terms of what customers ask for, they are
looking for a process. They are looking for methodologies. They are looking
for experience. They are not looking to be the guinea pigs.

They are looking for organizations that have done it all before. But they also
need a methodology that can be explained to them, and that makes them
understand the steps in order to start extracting data. And also to understand
the basis of how we are going to make a decision.

This is not just about coming in and saying, "You are running a mainframe
in COBOL. You need get rid of it. We’ll do a rip-and-replace over the
weekend. And by Monday morning, we are back online." That isn’t going to
happen. Anybody who says that will be out of the door by any credible
customer.

This is a process that we have to move quickly in order to demonstrate to the
customer that there is money to be saved and money to be made. So, our
whole approach is to get in and at least do an initial exploration that will
define where are we going, and what we are going to do and not do. And
then after that, we begin the deep-dive to look at the code. Then we can
determine, “Hey, is this good code, is this bad code, is this dated code?”” We
can find out if the code hasn’t been used in years, whether it supports any
form of business process, or whether it is just sitting there taking up space.



So, those are the things we have to demonstrate to a customer in order to
give him confidence. Those are the things that help us with the application
modernization decision-making process. Rick?

Slade: Oh, I absolutely agree. I think the key, Dana, in modernization efforts
-- especially against these mission-critical production applications -- is a
very systematic process. And we believe that we have put one together that
is very robust. It's very disciplined. Quite honestly, a lot of engineering rigor
is built into the system -- all for the purpose of mitigating risk.

Risk mitigation should be one of the key characteristics of modernization
efforts. Again, we are talking about your production applications.
Transitioning those, as Paul indicated, is a complex task. We believe we
have built a rigorous approach based on our own experience. And we have
implemented best practices from software engineering to our overall
methodology to help us manage risk, and then to extrapolate the information
we need to properly diagnose and determine what the targeting strategy
should be.

The other key component in our solution -- and maybe a part of that secret
sauce, as well -- is in the use of technology and tools to help us with the
different phases of modernization and analysis. I think that to manually go
through a lot of these systems is a complex, difficult, and expensive
proposition. To do it manually is unacceptable.

So the use of the right technology is essential -- and we have spent a
tremendous amount of resources, time, and money looking at this
technology. We’ve developed in-house technology, as well as technology
available in the market. And we are constantly looking at technologies to
help us be more efficient in the analysis work that we do. Once that analysis
step has been completed and a strategy developed in the proper use of
technology, then we actually assist with the transformation process.

Again, it 1s not a simple exercise. It’s a very complex exercise. The use of
technology allows us to minimize risk because we are working in an
automated fashion, a consistent fashion. And I think that’s critical in
transforming these applications. So, two major components that are key to
our success: The proper use of process, and the proper use of technology --
both are needed to manage and mitigate risk.



Gardner: I would like to understand a little bit more about how you’ve
applied this internally at HP. HP to me symbolizes a perfect organization for
this sort of activity. You are decades old. You have gone through some
massive mergers and acquisitions. There probably has been Digital
mainframes, there’s a lot of HP UNIX platforms. You’ve been running a lot
of systems. You are a global company.

How successful have you been at modernizing your own applications, and
what have been some of the unanticipated consequences of going about this?

Evans: I think we would love to answer that with, "No, no, HP has never had
this problem." [Laughter]

Unfortunately, you are absolutely right. I mean, mergers, acquisitions, etc.
And therefore our internal IT folks are challenged just like everybody else’s.
We may have a slight preference on supplier, but putting that to one side, the
challenges faced in terms of an applications portfolio are no different than
for any other organization.

So, we have seen significant gains. As I started off saying at the beginning
of the chat, the situation is that we have seen significant gains when we have
investigated our applications portfolio and then aligned that to the business
need. This is especially true if you are in mergers and acquisitions -- and
every major organization today is either been acquired or is being acquired.

And the point being is, it can lead to massive duplication. And like I said, if
you’re going to be spending 70 percent of your IT budget to stay exactly
where you are, you are not innovating. You’ve to go to look around and start
to understand where the lower-hanging grapes are, to address application
duplication, and determine which applications are absolutely critical.

And inside of HP, one of the first things we’ve done, is to really have the
dialogue with the businesses, to ask, "What do you need? And more
importantly, what do you not need?" And that’s very difficult, because
everybody is obviously keen to start new projects and to develop new
applications.

It’s amazing what we have found internally, that applications have been
identified as being redundant and not supporting the current business



processes. It's amazing. As soon as you claim that an application is
redundant, then overnight it becomes strategically important. But you’ve got
to get through that. You’ve got to understand the business processes that you
are really looking for. And, of course, the challenges here are with the older
applications, those business processes that are embedded in COBOL.

They are not exposed. They are business processes that are just mired away
in millions of lines of code. And in the market today there are tools that can
bring to the surface these business process. So you can say to a business unit
manager, "Do you need this, really? Do you want us to spend 500,000
pounds, dollars, Euros, or whatever, per year in keeping this alive? Is it
necessary for your business?"

The more of these processes that they agree are no longer required, the less
money is spent on modernizing and maintenance, and the more that can be
spent on real innovation. And that is where we have seen some really
significant strides forward internally. There is this rationalization of the
portfolio and by retiring applications in a well-managed and graceful way.
You are not walking in on a Friday night and turning it off. This is
communicating to people that as of a certain day, an application is going to
be shut down, and that you’ll be using a new application that is probably
centralized and that works across a group of organizations rather than in a
siloed one. And that process also puts in place a strategy that takes the old
data and the application and archives it. For many of our customers, it’s a
legal requirement for them to do that. They just can’t throw it all away.

Gardner: Okay, Rick, any unintended consequences in terms of what HP has
discovered internally in going about application modernization?

Slade: The learnings are great, Dana, from a practical standpoint. I think that
most people are aware of the huge datacenter consolidation network project
that’s under way at HP. It’s been in the press. We in the consulting side do
work with our IT organization. Quite honestly, our I'T organization provides
a lot of information back to the consulting organization. So it’s been a very
nice environment. We have learned a tremendous amount in our own
experience in the consolidation and modernization work that’s still in
progress. But I think that we have also been able to share with our own IT
organization some of the best processes that we have incorporated into our
methodology. That allows them to move a little faster. It’s been a good
marriage, and the work continues.



Gardner: Now, in trying to then put this into a larger context, application
modernization isn’t happening within a vacuum. There are other larger
trends afoot in a simultaneous fashion, which perhaps leads to the notion of,
"A whole greater than the sum of the parts." I am thinking of virtualization,
SOA, IT shared services, portfolio management, application life cycle
management.

Are there other payoffs to application modernization? When we look at
application modernization and we put it in the context of these other trends,
is this a cog in the gear that grinds toward the fruition of some of these other
productivity trends?

Slade: Well, absolutely. I was involved in meetings just recently about work
occurring at HP and with their architecture and strategy groups in helping
transform IT organizations. Application modernization simply becomes a
component of that overall IT transformation. All of the initiatives that you
talked about are things that companies are looking to do to help them deliver
services better and more cost-effectively.

IT transformation is a major issue right now with HP. It's something that we
are looking at and, in fact, are proving out. What we are doing now is to take
those different services and roll them up under a common IT transformation
umbrella framework. The possibilities are very exciting. The Adaptive
Enterprise vision that HP came up with a few years back is an incredible
vision. I think what we are seeing now is the realization of that vision -- how
to achieve that vision -- and we are helping our customers with the services
to actually make that vision a reality.

Gardner: Are there some larger competitive economic issues here? For
example, let's say you are an established enterprise, you have been around
for decades, you’ve gone through mergers, you’ve built out geography after
geography. And now, perhaps, you’re going to be competing against a
greenfield company that has just sprung up. Perhaps a Web 2.0-type of
concern, built of outside services, using SOA. And they can be fleet. They
can also be run inexpensively.

It seems to me that to compete with some of the newer companies that
application modernization becomes a bit more critical. Is that overstating it?



Evans: No, I think this is where the "agility" word comes in. I think that’s
why large companies, or parts of large companies, understand why this term
"agility" has resonated so well. It's not a marketing buzz word -- it's what
people want to be like.

When each of us gets out of bed in the morning, goes in the bathroom and
looks in the mirror, we would like to look and see agile, nimble, you know,
people that can respond to change extremely well. Organizations are no
different. Things happened that they can’t predict.

As you say, new, very fleet-of-foot, greenfield company startups -- they
have no legacy. They could move extremely quickly into markets, and large
organizations have appreciated that. You know that painfully from the past. I
now understand that if there is one attribute that IT systems need to be, it is
agile. I want to do something in the morning that’s going to effect something
in the afternoon. I do not want to be told when I want to do something in the
morning that it is going to take six months. Because that’s just not
acceptable.

Gardner: Well, I think that’s a good closing point. I want to thank you both
very much for sharing your thoughts on application modernization.

We’ve been discussing this topic in a sponsored BriefingsDirect podcast
with two executives from Hewlett-Packard: Rick Slade, the America’s
practice principal for HP’s Application Modernization Services, and also
Paul Evans, who runs the worldwide practice for application modernization
for HP Services. Thank you both for joining in.

Slade & Evans: Thank you.

Gardner: This is Dana Gardner, principal analyst at Interarbor Solutions.
Thanks for listening.

Listen to the podcast here.
Podcast sponsor: Hewlett-Packard.

Transcript of Dana Gardner’s BriefingsDirect podcast on IT shared services.
Copyright Interarbor Solutions, LLC, 2005-2006. All rights reserved.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


