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Mapping Healthcare APIs to the “Internet Hourglass” 
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Proposed Health IT Hourglass 
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Composable API Era – Mapping to the hourglass - Examples 
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Orchestration Example: Pluggable Apps (e.g., SMART) 



Framework Recommendations 

Define a roadmap towards the Health IT Hourglass 

• To create greatest modularity, move towards parsimony of composables
for Transport, Security and Data composibles and extend with common
orchestration patterns such as Pluggable Apps and CDS as a service. Adopt
a deliberate policy of “rebalancing” the standards portfolio towards the
Health IT Hourglass model

• Allow sufficient time to develop, adopt, and use Core Composables and
Orchestration Patterns to allow for demonstrations of success during the
rebalancing period

• As recommended in the joint Health IT Policy and Health IT Standards
Committee recommendations from the JASON Task Force [7], provide
flexibility for detailed policy governance of specific use-cases to be
performed by Data Sharing Arrangements



Framework Recommendations, con't 

Identify critical priorities for 2015–2017 
– Create a glide-path to Core Composables and Orchestration

– Reduce “friction” and distraction to adopters and implementers

Identify roadmap priorities for 2018–2020 
– Refine and extend core composable services, profiles, and orchestration patterns

– Expand the number of piloted use-cases based on the core composable model

– Address needs for national-scale services such as MPI, RLS, Directories, etc.

– As Data Sharing Networks emerge, address needs for network-bridging services

– Consider mature APIs, orchestrations, and use-cases as candidates for addition to
Certified HIT

– Begin transition from non-Core/Orchestration standards and APIs

Identify roadmap priorities for 2021–2024 
– Address complex data profiles that require more robust data models (as may be needed

for the Learning Healthcare System

– Contemplate transition to new Core/Orchestrations based on the- current technology
directions



HITSC - Architecture, Services & APIs 

Workgroup Architecture, Services & APIs 

ONC FACA WG Lead(s) Debbie Bucci 

Chair / Co-Chairs • David McCallie, Jr., Chair, Cerner Corporation 
• Arien Malec, Co-Chair, RelayHealth Clinical Solutions  

General Questions (as they 
apply to the assigned 
Roadmap section) 
 

• Are the actions proposed in the draft interoperability Roadmap the 
right actions to improve interoperability nationwide in the near 
term while working toward a learning health system in the long 
term?  

• What, if any, gaps need to be addressed?  
• Is the timing of specific actions appropriate?  
• Are the right actors/stakeholders associated with critical actions?  

Roadmap Section K. Standard, secure services 
L. Consistent, secure transport technique(s) 

Charge / Question(s) • Does the roadmap advance towards the architectural and 
architectural patterns identified by ASA? 

• Do the standards selected in the standards advisory advance 
towards the same? 

• What changes to the roadmap are suggested to better meet the 
roadmap’s goals? 
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Interoperability Roadmap Section K 
API’s 
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Questions 
for 
Workgroup 
Discussion 

General Questions 
• Are the actions the right actions to improve interoperability 

nationwide in the near term while working toward a learning 
health system in the long term?  

• What, if any, gaps need to be addressed?  
• Is the timing of specific actions appropriate?  
• Are the right actors/stakeholders associated with critical actions?  

Workgroup Charge / Questions 
• Does the roadmap advance towards the architectural and 

architectural patterns identified by ASA? 
• Do the standards selected in the standards advisory advance 

towards the same? 
• What changes to the roadmap are suggested to better meet 

the roadmap’s goals? 

Category
  

2015-2017 
Send, receive, find and use a common clinical data 

set 

2018-2020 
Expand interoperable 

health IT and users 

2021-2024 
Achieve  

nationwide LHS 
K1. API’s 
 
Workgroup 
Member(s): 

1. Through the coordinated governance process, health IT 
developers, SDOs, ONC and others should implement a 
coordinated approach to developing and standardizing a 
targeted set of public APIs for nationwide interoperability 

2. HIT developers & SDOs should  develop public APIs for 
(i.e., sending, receiving and finding a common clinical 
data set) 

3. Certification bodies (including ONC) should develop 
certification approaches to encourage the adoption of 
specific or consistently functioning APIs as to reduce 
switching costs but that does not prevent the adoption of 
innovative new APIs 

4. SDOs should advance and accelerate the development of 
standardized RESTful APIs 

5. Health IT developers should work with SDOs to develop 
standards for interoperable electronic health devices 

6. Stakeholder input requested 7. Stakeholder input 
requested 
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Charge Questions Comments 

• Does the roadmap
advance towards the
architectural and
architectural
patterns identified
by ASA?

Leveraging the  hourglass  model , as proposed in our transmittal letter,  would  advance the  
roadmap towards  the  Core  Composable  and Orchestration Patterns that we have identified as 
necessary for the  future.  Continue  to support production adopted standards  while minimizing 
changes, avoid endorsing new standards that are not based on Core, and seek alternatives that are 
based on Core.  

• Do the standards
selected in the
standards advisory
advance towards the
same?

The standards advisory ,as it exists today, does not reflect the forward thinking of the roadmap.  
In future editions,  the standards advisory should focus on the  core standards  agreed upon,  
emerging orchestrations and have a curation process to better determine what standards are 
appropriate for the list.  

• What changes to the
roadmap are
suggested to better
meet the roadmap’s
goals?

The roadmap should focus on the activities necessary to produce a vibrant and multi-use-case 
ecosystem that can flourish on a foundation of uniformity 

Reduce “friction” and distraction to adopters and implementers by minimizing certification 
requirements overall to allow ample time to pilot, adopt and refine Core and Orchestrations, 
ensure that government incentives can be met using the newer approaches, even if not formally 
adopted into Certified HIT. 

Interoperability Roadmap Section 
K API’s, continued  



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  

11 

2015-2017 
Send, receive, find and use 
a common clinical data set 

Comments (Section K, API’S) 

1.  Through the 
coordinated governance 
process, health IT 
developers, SDOs, ONC and 
others should implement a 
coordinated approach to 
developing and 
standardizing a targeted set 
of public APIs for 
nationwide interoperability 

Many coordinated approaches to such APIs (interfaces / use cases / whatever) already exist today.  It’s unclear 
where and how a governance process across such a disparate group would convene, or work over time 

Instead, ONC should encourage industry to focus on APIs that provide the most return on investment at the 
narrow waist of the interop hourglass. Those activities s should also  include maintenance, and versioning of 
APIs to ensure long term interoperability as functionality transitions over time. 

. 

2.  HIT developers & SDOs 
should  develop public APIs 
for (i.e., sending, receiving 
and finding a common 
clinical data set) 
 

Many public APIs for sending, receiving, and finding a common clinical dataset already exist. It is preferable to 
identify deficiencies  in the existing clinical data set and augment as necessary, rather than developing a new 
approach, unless a new approach is truly warranted.  



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section K, API’S) 

3.  Certification bodies 
(including ONC) should develop 
certification approaches to 
encourage the adoption of 
specific or consistently 
functioning APIs as to reduce 
switching costs but that does 
not prevent the adoption of 
innovative new APIs 
 

We do not believe that developing an approach thru certification is the answer.  Many feel that there is an 
enormous gap in testing tools today and that the existing certification program is not meeting the stated 
goals.  Instead we encourage ONC to  focus on testing and testing tools to meet the same aim as certification. 

4.  SDOs should advance and 
accelerate the development of 
standardized RESTful APIs 

As we stated earlier, APIs exist today.  Instead, ONC should encourage industry to focus on APIs that provide 
the most return on investment at the narrow waist of the interop hourglass. 

We discourage the use of “SOA” and “REST” in the roadmap recommendations . It’s too generic and confusing 

5.  Health IT developers should 
work with SDOs to develop 
standards for interoperable 
electronic health devices 

We do  agree that  data  collected from electronic devices  should flow into health information technology. 
We recommend that both the FDA and  electronic health device manufacturers should directly involved to 
ensure  that data is collected and used from both regulated medical devices as well as consumer devices 

Given the that this a rapidly emerging space  that is  not at  the level of maturity to consider involving SDOs in 
the process 



Interoperability Roadmap Section L1 
Common Transport Standards   
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Questions 
for 
Workgroup 
Discussion 

General Questions 
• Are the actions the right actions to improve interoperability 

nationwide in the near term while working toward a learning 
health system in the long term?  

• What, if any, gaps need to be addressed?  
• Is the timing of specific actions appropriate?  
• Are the right actors/stakeholders associated with critical actions?  

Workgroup Charge / Questions 
• Does the roadmap advance towards the architectural and 

architectural patterns identified by ASA? 
• Do the standards selected in the standards advisory advance 

towards the same? 
• What changes to the roadmap are suggested to better meet 

the roadmap’s goals? 

Category
  

2015-2017 
Send, receive, find and use a common clinical data 

set 

2018-2020 
Expand interoperable 

health IT and users 

2021-2024 
Achieve  

nationwide LHS 
L1. 
Common 
Transport 
Standards 
 
Workgroup 
Member(s): 

1.  ONC will identify, and health IT developers should 
adopt, a minimum set of common transport standards 
to enable priority learning health system functions.  
 
2.  SDOs should update standards and health IT 
developers should adopt standards as needed.  
  
 

3.  SDOs should update 
standards and health IT 
developers should adopt 
standards as needed.  
  
 

4. Stakeholder input 
requested 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L1, Common Transport Standards) 

1.  ONC will identify, and 
health IT developers 
should adopt, a minimum 
set of common transport 
standards to enable 
priority learning health 
system functions.  
 

We recommend that ONC continue to support production adopted standards for transport  
while minimizing changes, avoid endorsing new standards that are not based on Core, and 
seek alternatives that are based on  Core. As suggested in the S&I Framework 
recommendations, we  would suggest a different approach to the ecosystem and 
particularly the role of government under which the standards are identified. 
 

2.  SDOs should update 
standards and health IT 
developers should adopt 
standards as needed.  
 

As suggested in the S&I Framework recommendations, we would recommend ONC consider 
a different approach to the ecosystem and particularly in the way in which standards are 
identified and adopted. Instead we will use this opportunity to restate the guidance we 
provided in  our framework transmittal to provide guidance to both transports and APIs 



Interoperability Roadmap Section L2 
Send  
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Questions 
for 
Workgroup 
Discussion 

General Questions 
• Are the actions the right actions to improve interoperability

nationwide in the near term while working toward a learning
health system in the long term?

• What, if any, gaps need to be addressed?
• Is the timing of specific actions appropriate?
• Are the right actors/stakeholders associated with critical actions?

Workgroup Charge / Questions 
• Does the roadmap advance towards the architectural and

architectural patterns identified by ASA?
• Do the standards selected in the standards advisory advance

towards the same?
• What changes to the roadmap are suggested to better meet

the roadmap’s goals?

Category 2015-2017 
Send, receive, find and use a common clinical data 

set 

2018-2020 
Expand interoperable 

health IT and users 

2021-2024 
Achieve  

nationwide LHS 
L2. Send 

Workgroup 
Member(s): 

1. Public health agencies should converge on the use of
standardized web services to support data submission as well 
as data query from registries and other systems.  

2. Providers (including hospitals, ambulatory providers, long-
term care centers and behavioral health providers) should 
adopt and use DIRECT to reach critical mass.  

3. Providers and health IT developers should provide
individuals with the ability to easily and securely transport their 
health data to a destination of their choice.  

4. Stakeholder input requested 5. Stakeholder input
requested 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L2, Send) 

1.  Public health agencies 
should converge on the 
use of standardized web 
services to support data 
submission as well as data 
query from registries and 
other systems.  
 

We’ve established a general pattern for preserving currently functioning APIs with a high 
level pattern for cross-over to core composables  as vendors get comfortable  with exposing 
and consuming FHIR services that have been managed with the core composable 
authorization methods, older interfaces can begin to migrate towards the newer approach.   

 

2.  Providers (including 
hospitals, ambulatory 
providers, long-term care 
centers and behavioral 
health providers) should 
adopt and use DIRECT to 
reach critical mass.  
 

Direct is an appropriate standard for these use cases; however, additional work needs to be 
done to standardize the content that’s transferred, to make it easier to locate Direct 
addresses via the use of directories, improved content standards and conformance to EDGE 
protocol 

 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L2, Send) 

3.  Providers and health IT 
developers should provide 
individuals with the ability 
to easily and securely 
transport their health data 
to a destination of their 
choice.  
 

The focus should not be just on transport but instead provide standard ways to , share data 
between provider, patient and third parties of the patient’s choice. Individuals should have 
the ability to access to their data in applications and destinations of their choice 

  
 
 

2018-2020 
Expand interoperable 

health IT and users 

Comments (Section L2, Send) 

4. Stakeholder input 
requested 

 

No comment 



Interoperability Roadmap Section L3 
Receive and Find  
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Questions 
for 
Workgroup 
Discussion 

General Questions 
• Are the actions the right actions to improve interoperability

nationwide in the near term while working toward a learning
health system in the long term?

• What, if any, gaps need to be addressed?
• Is the timing of specific actions appropriate?
• Are the right actors/stakeholders associated with critical actions?

Workgroup Charge / Questions 
• Does the roadmap advance towards the architectural and

architectural patterns identified by ASA?
• Do the standards selected in the standards advisory advance

towards the same?
• What changes to the roadmap are suggested to better meet

the roadmap’s goals?

Category 2015-2017 
Send, receive, find and use a common clinical data 

set 

2018-2020 
Expand interoperable 

health IT and users 

2021-2024 
Achieve  

nationwide LHS 
L3. 
Receive 
and Find 

Workgroup 
Member(s): 

1. Health IT developers, providers and researchers should
increase use of national standards for query functionality 

2. Health IT developers, providers and public health agencies
should increase use of national standards for publish/subscribe 
functionality.  

3. SDOs should pilot, assess and refine standards for RESTful
web services. 

4. Health IT developers should widely implement national
standards for query. 

5. Health IT developers should widely implement national
standards for publish/subscribe. 

6. Health IT developers should implement national standards
for RESTful web services as they are available. 

7. Stakeholder input requested 8. Stakeholder input
requested 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L3, Receive and Find) 

1.  Health IT developers, 
providers and researchers 
should increase use of 
national standards for 
query functionality  
 

We agree that Query is a necessary function  recommend doing it via broader adoption of 
core and orchestrations as well as continue  to support production adopted standards  while 
minimizing changes, avoid endorsing new standards that are not based on Core. 

 

2.  Health IT developers, 
providers and public 
health agencies should 
increase use of national 
standards for 
publish/subscribe 
functionality.  
 

Specific pub-sub like use cases including ED and admit notification services have been useful 
and are in wide use today, but a majority of it is ad hoc.  Currently there  are no common 
national standards for publish/subscribe.   

 

 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L3, Receive and Find) 

3.  SDOs should pilot, 
assess and refine 
standards for RESTful  web 
services.  
 

We discourage the use of “SOA” and “REST” in the roadmap recommendations . It’s too 
generic and confusing .   Instead, We recommend that ONC continue to support production 
adopted standards, avoid endorsing new standards that are not based on Core, and seek 
alternatives that are based on  Core.  
 

4.  Health IT developers 
should widely implement 
national standards for 
query.  
 

We agree that Query is a necessary function but  recommend doing it via broader adoption 
of core and orchestrations as well as continue  to support production adopted standards  
while minimizing changes, avoid endorsing new standards that are not based on Core 



1.  Are the actions the right actions to improve interoperability nationwide in the near term while working toward a learning 
health system in the long term?  
2.  What, if any, gaps need to be addressed?  
3.  Is the timing of specific actions appropriate?  
4.  Are the right actors/stakeholders associated with critical actions?  
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2015-2017 
Send, receive, find and use a 

common clinical data set 
Comments (Section L3, Receive and Find) 

5.  Health IT developers 
should widely implement 
national standards for 
publish/subscribe 

Specific pub-sub like use cases including ED and admit notification services have been useful 
and are in wide use today, but a majority of it is ad hoc.  Currently there  are no common 
national standards for publish/subscribe.   

6. Health IT developers 
should implement 
national standards for 
RESTful web services as 
they are available.  
• National standards 

for 
publish/subscribe 

• National standards 
for RESTful web 
services (when 
available) 

We discourage the use of “SOA” and “REST” in the roadmap recommendations . It’s too 
generic and confusing .  
 
Currently there  are no common national standards for publish/subscribe.   
 
 Instead, We recommend that ONC continue to support production adopted standards, 
avoid endorsing new standards that are not based on Core, and seek alternatives that are 
based on  Core.  


	Architecture, Services, and Application Programming Interfaces (APIs) Workgroup
	Mapping Healthcare APIs to the “Internet Hourglass”�
	Proposed Health IT Hourglass
	Composable API Era – Mapping to the hourglass - Examples
	Orchestration Example: Pluggable Apps (e.g., SMART)
	Framework Recommendations
	Define a roadmap towards the Health IT Hourglass
	Identify critical priorities for 2015–2017
	Identify roadmap priorities for 2018–2020
	Identify roadmap priorities for 2021–2024

	HITSC - Architecture, Services & APIs
	Interoperability Roadmap Section K�API’s
	K1. API’s
	Does the roadmapadvance towards thearchitectural andarchitecturalpatterns identifiedby ASA
	Do the standardsselected in thestandards advisoryadvance towards thesame?
	What changes to theroadmap aresuggested to bettermeet the roadmap’sgoals?
	2015-2017 Send, receive, find and use a common clinical data set


	Interoperability Roadmap Section L1 Common Transport Standards
	L1.  Common Transport Standards
	1. ONC will identify, and health IT developers should adopt, a minimum set of common transport standards to enable priority learning health system functions.
	2. SDOs should update standards and health IT developers should adopt standards as needed.


	Interoperability Roadmap Section L2 Send
	2015-2017Send, receive, find and use a common clinical data set
	1. Public health agencies should converge on the use of standardized web services to support data submission as well as data query from registries and other systems.
	2. Providers (including hospitals, ambulatory providers, long-term care centers and behavioral health providers) should adopt and use DIRECT to reach critical mass.
	3. Providers and health IT developers should provide individuals with the ability to easily and securely transport their health data to a destination of their choice.

	2018-2020 Expand interoperable health IT and users 
	4.Stakeholder input requested


	Interoperability Roadmap Section L3 Receive and Find
	2015-2017Send, receive, find and use a common clinical data set
	1. Health IT developers, providers and researchers should increase use of national standards for query functionality
	2. Health IT developers, providers and public health agencies should increase use of national standards for publish/subscribe functionality.
	3. SDOs should pilot, assess and refine standards for RESTful web services.
	4. Health IT developers should widely implement national standards for query.
	5. Health IT developers should widely implement national standards for publish/subscribe
	6.Health IT developers should implement national standards for RESTful web services as they are available.







Accessibility Report





		Filename: 

		Appendix_F_IR_ASA_Comments_Final_2015-04-22.pdf









		Report created by: 

		Rae Benedetto, Accessibility and Remediation Specialist, rbenedetto@manilaconsulting.net



		Organization: 

		Manila Consulting Group







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top


<<

  /ASCII85EncodePages false

  /AllowPSXObjects true

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorConversionStrategy /sRGB

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Average

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



  >>

  /DetectBlends true

  /DetectCurves 0.10000

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Average

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Average

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (U.S. Web Coated \050SWOP\051 v2)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive true

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXRegistryName (http://www.color.org)

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



