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Overview - The challenges
Enabling complex silicon devices such as
systems-on-a-chip (SoC) with operating
firmware and application software can be a
challenge for equipment manufacturers who
often are more comfortable with hardware
than software issues. In many ways, the
open-source movement improved the task
of software development, but it also brought
its own set of challenges. Fortunately, open-
source embedded software development
has continued to evolve, simplifying the
development processes, enhancing the ef-
ficiency and allowing equipment manufac-
turers to more effectively differentiate the
capabilities of their hardware. The Yocto
Project™ is another phase in this evolution.
Previously, open-source embedded soft-
ware developers faced a complex and
often unstructured task. Before any ap-
plications could be run on new silicon,
an operating system kernel and base
file system were required, as well as
a software shell, compiler, bootloader

and other components. Then packages
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of functional software targeted at the underlying hardware architecture had to be gathered,
modified if necessary with open-source tools and integrated into a coherent Linux™ software
distribution specific to the hardware platform.

Exacerbating the complexity of the entire process was the sometimes chaotic nature of the
open-source world. A stable code foundation is critical for developing commercial software,
but open-source code often fluctuates with the latest improvements and alterations, each
of which can cause unexpected and unintended problems in extensive software systems.
According to a 2012 annual survey of embedded developers conducted by Embedded Market
Forecasters, two primary factors contributed to embedded developers’ choice of Operating
Systems (0S) in their designs: cost (44.6 percent) and the availability of source code (33.1
percent). These factors have contributed to the explosion of demand for Linux in embedded
devices. Emerging from these conditions, the Yocto Project was founded to bring together
hardware-agnostic tools, processes, templates and methods so that developers of embedded
software could bring their products to market quickly with a competitive advantage through

differentiated capabilities.

The Yocto Project and the OpenEmbedded Project
The Yocto Project (www.yoctoproject.org) is an open-source collaboration under the aus-
pices of the Linux Foundation and composed of hardware manufacturers as well as open-
source operating system suppliers. The project is made up of several sub-projects, including
various tools, methods, meta-packages of executable code and, perhaps most importantly, a
comprehensive framework for building embedded Linux software distributions.

Yocto Project grew out of the needs of commercial technology providers for greater stability
from a maintained set of core packages and metadata, structured layering to provide code

isolation, easy-to-use tooling, and clarity with regards to licensing issues and functional
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Figure 1: What is OE-Classic?

expectations. Texas Instruments Incorporated (Tl) and other companies joined the Yocto Project™ because

it delivers these benefits and it gives their adopters the ability to focus more of their efforts and energy on
advancing and differentiating their own products and systems by improving the productivity of open-source
software development programs. Yocto Project has evolved in alignment with the OpenEmbedded (OE) Proj-
ect, which was initiated to develop a framework for embedded Linux development, consisting of a file system,
host tools and tool chain generation.

With deep roots in the open-source movement, the first instantiation of Open Embedded — OpenEmbedded-
Classic (OE-Classic) began as a highly unstructured environment with relatively little hierarchical architecture
to it. As OE-Classic grew with the addition of packages, recipes, metadata and other code, the flatness or
egalitarian nature of the environment made it more difficult to use effectively and efficiently. Problems with
the scalability and extensibility of OE-Classic became apparent as developers adopted it and added to it. For
example, Tl created its Arago overlay to help filter, organize, and customize the OE-Classic layer. However,
this overlay was unique to Tl-developed releases. With no lines of demarcation between the various logical
segments of OE-Classic or between various vendor implementations, code alterations or new submissions
that were meant to affect only a limited area of OE-Classic would often have unexpected ramifications on
other segments. These and other factors contributed to the infrequency and instability of OE-Classic releases.

With this as a backdrop, the OE community and several technology providers, including T, began seeking
solutions that balanced the creativity of the open-source community with the objectives of commercial soft-
ware development. The result was a new OE collaboration knows as OpenEmbedded Core (OE-Core). With
the advent of OE-Core, Tl has modified the Arago overlay into a compatible layer as supported by OE-Core,
called meta-Arago, which provides the same functionality while being compatible with solutions from other

vendors.
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Figure 2: A layered approach

Growing numbers  The cleanliness of OE-Core and its alignment with Yocto Project™ as a Linux™ foundation project are con-

of adopters vincing a significant number of developers to migrate in this direction. For example, layers and structure have
been introduced to offer a degree of isolation among the various packages, metadata, recipes and tools that
make up the environment. This separation minimizes unforeseen consequences when changes, additions or
submissions occur. In particular, OE-Core with TI's meta-Arago overlay streamlines the development process
on Tl platforms so that the power of the underlying hardware can be more effectively applied. In addition,
Yocto/OE-Core has incorporated capabilities that are important to commercial open-source developers, such
as license verification. Previously, recipes might not list the license they operated under, but this has become
a requirement of Yocto/OE-Core. This provides a level of confidence to developers since they can be assured
that they know under which licenses the packages in their distributions will be operating. In addition, tools are
available that will automatically monitor the license status of packages and recipes and filter out those that
do not operate under the license specified by the developer. So, for example, the programming team might
decide to avoid packages licensed under GPLv3. These tools would automatically exclude such packages
from the distribution.

These benefits have attracted the support of many developers, as well as commercial technology providers
like TI. As this support has continued to grow, the momentum generated for Yocto/OE-Core has been self-
perpetuating. When new developers and commercial concerns become active members of the community, all
members benefit because they are able to take advantage of the contributions and the creative solutions of

thousands of developers. This, in turn, attracts more developers to the community.

Yocto  The Yocto Project has sought to strike a balance between the dynamism of the collaborative open-source

technology community based on shared learning and epitomized by OE-Classic and one tempered by the practical
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requirements of commercial software development, such as timely, cost-effective and stable releases of the
environment. Ultimately, complete software systems can be delivered to the marketplace faster and more
efficiently.

As a shell or framework, Yocto Project™ provides an environment within which Linux distributions tailored
to any platform can be built quickly and effectively. One of Yocto Project’s principal tools is BitBake, a build
engine which merges recipes, packages and metadata into a new Linux distribution that can be optimized
to the hardware, while remaining compatible with the rest of the open-source community. Yocto Project also
has tools for generating a Software Development Kit (SDK) tailored to each distribution.

One of the important aspects of the Yocto Project is its hierarchical maintenance architecture. Because
of the well-defined structure of Yocto Project, maintainers can be assigned to oversee the maintenance of a
certain section or sub-section, which may be part of a much larger segment or layer of Yocto Project. This
sort of personal accountability helps to ensure that Yocto/OE-Core will remain an efficient development envi-
ronment. In addition, submissions to Yocto Project are reviewed for compliance to certain standards of qual-
ity. When code meets the project’s compliance standards, it receives a compliance badge so that developers

in the community can be assured of its authenticity and quality.

Tl and Because of the significant value that Yocto Project brings developers, Tl has become a corporate supporter
Yocto Project of the project. In particular, TI has committed to making ongoing and continuous contributions in terms of
manpower and leadership. In fact, the company has designated members of its technical staff to be contribu-
tors to the Yocto Project. Denys Dmytriyenko, for example, is a meta-Tl and meta-Arago maintainer, respon-
sible for not only monitoring code submissions, but also functioning as a member of the Yocto/OE board of
directors, attending conferences and overall ensuring that Tl technology will function effectively within Yocto
Project.

By aligning with Yocto/OE-Core, Tl is leveraging the well-defined foundational layers of Yocto Project.
Moreover, the latest TI SDKs are based on the OE-Core file system, which gives developers the ability to ef-
fectively tailor software distributions to the requirements of a particular application.

Already, Tl has developed significant Yocto/OE-Core resources for developers. For its Sitara™ SoC plat-
forms, Tl has provided a Linux reference distribution utilizing its meta-Arago overlay to Yocto/OE-Core as well
as a supporting SDK. With the Sitara Linux distribution, SDK developers are able to take full advantage of the
computational power of all of the ARM® general-purpose cores in Sitara devices. The easy-to-use out-of-
box experience of Arago lets developers begin working on Tl platforms almost immediately. Along with its
Tl-specific modifications and packages, Arago contains components that would not be appropriate for Yocto/
OE, but are useful to developers using Tl SoCs. Tl also provides a board support package (BSP) layer called
meta-ti for Tl devices, which supports any of several popular Linux distributions, including Angstrom.

Arago provides a host of useful tools and functions that simplify software development. For example,

Arago filters and sets values to preferred versions of packages that are known to work, eliminating much of
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the guess work about which package version to use. Another useful tool provided by Tl as part of the Arago
project is a script file that allows users to configure their environment and share that configuration with
others. This means that once a configuration is generated for an SDK release from T, it can be shared with
developers using that software to set up their own system to duplicate and then customize the software build.
In this way developers do not have to worry about the details of configuring their system and instead focus on
what packages they want to build into their own distribution.

Developers can adopt Arago and efficiently differentiate their systems on top of it or they can modify
Arago to meet their particular needs. In this way, the entire build process is simplified without sacrificing the

benefits of individually optimized applications.

Conclusions  The pressure to bring high-quality software systems to market quickly has never been so great as it is today.
With constant pressure on profit margins and rapidly closing windows of opportunity in the marketplace,
equipment manufacturers invariably expect that software developers will be able to shorten their development
cycles and, at the same time, provide differentiated capabilities that give their products a competitive advan-
tage. To meet these pressures head-on, programmers require a robust and scalable open-source software
foundation like Yocto/OE-Core. TI's significant contributions in the past indicate the firm commitment the
company has made to leveraging the unique abilities of Yocto/OE-Core and continuing its effective evolution
in the future.

For more information, go to hitp://arago-project.org and www.ti.com/sitaralinux.

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to TI's standard terms and
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for applications assistance, customer’s applications or product designs, software performance, or infringement of patents. The publication of information regarding any
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Sitara is a trademark of Texas Instruments Incorporated. All other trademarks are the property of their respective owners.

13 TEXAS
© 2013 Texas Instruments Incorporated INSTRUMENTS SPRY230



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity


<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


