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1 Short presentations of current works with DDI3 
1.1 Nesstar 
Ørnulf Risnes gave a short overview of the Nesstar software with its main three parts Publisher, Server 
and Web. He also showed the ESS Multiwave Download Wizard. 
To improve performance every object is divided in a head and a body. Information which belongs to 
the body of an object is lazy loaded. With indexing id columns in the relational database they 
experienced big performance gains. 
For more information about the inner workings of the Nesstar API, see NESSTAR: A Semantic Web 
Application for Statistical Data and Metadata and NEOOM: A Web and Object Oriented Middleware 
System. 

1.2 STARDAT project at GESIS 
Wanja Schaible showed to first steps which are being made by the STARDAT project at GESIS. This 
new project aims to integrate several existing tools for metadata documentation of the GESIS Data 
Archive. He mentioned the used technologies (GRAILS) and a first draft of architecture for a 
prototype. He also addressed the challenges how to map DDI3.x XML to relational databases. 

1.3 SPSS DDI Write tool 
Achim Wackerow demonstrated the SPSS DDI Write tool. He defined own commands - written in 
Python - which then can be integrated into the SPSS Python Plugin. With a quite intuitive statement 
the user inputs a SAV document and gets a DDI3 XML file with metadata as output. His next 
objective is to improve the stability of the tool. 

1.4 Exanda 
Achim Wackerow also showed his tool Exanda for online analysis and how users can select tables and 
charts on variables. He gave a short technical overview, showed how to generate PDFs out of SVGs. 

http://www.nesstar.com/export/sites/default/doc/technical_overview.pdf
http://www.nesstar.com/export/sites/default/doc/technical_overview.pdf
http://www.nesstar.org/sdk/neoom.pdf
http://www.nesstar.org/sdk/neoom.pdf
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=intuitive&trestr=0x8004


The visualization is made by Adobe Flex which is open source for a short time. He prefers to use it 
because a huge majority of browser supports it. Finally he went into the import and export with DDI3. 

1.5 Project of DSZ-BO, University of Bielefeld 
Johanna Vompras introduced a their approach of DDI 3 storage: The idea is not to map xml contents 
against relational databases but to store contents in a native XML database (BaseX) and do the 
mappings with stored XQuery statements to retrieve wanted information. Performance is not 
considered a problem because indexing is possible and data volume is supposed to be not too big. In 
that storage and processing are loosely coupled by the usage of XQuery, there is great flexibility in the 
conjunction with DDI 3 version evolution. But certainly, XPath statements needs to be updated. 

1.6 DDA DDI 3 Editor 
Jannik Jensen showed a new feature of the DDA DDI3 editor: It is enriched by a wiki syntax which 
makes data entry more easy.  
There is also a SPSS import with overwrite functionality. For this import DExT SPSS Reader, an 
open-source software by UKDA and Open Data Foundation, some changes at ID generating and 
validating are made; these modifications will be published.  
In this context of metadata import from statistical data files, it was stated that SPSS does not support 
the lifecycle. Nowadays, these files are still taken as reference in workflows. But in the future, DDI3 
based tools should and are able to be the reference for workflows which include the data lifecycle. 
Statistical data files are then only output formats. 
Jannik Jensen also shortly addressed the usage of  DDI Light to cope with performance bottlenecks 
which he had faced. DDI Light is a schema based subset of DDI3 with only Ids and labels of some 
items to accelerate data access. 

1.7 CodePlay 
Samuel Spencer presented CodePlay which is a competition run by the Australian Bureau of Statistics 
as a Government 2.0 initiative to help drive collaboration between students, developers and national 
and international statistical agencies. CodePlay aims to reward innovative ways of making statistical 
data more appealing, relevant and useful. In this context, he emphasized the relevance of DDI for his 
affiliation and interest in collaboration. For more information, see here. 

1.8 Work of Douglas Kieweg, University of Kansas 
Douglas Kieweg has started to evaluate DDI, is interested in the big picture of DDI and searches for 
advice how to work with it. He would like to reuse libraries as much as possible because he has no 
time for own DDI developments. He prefers as thin as possible clients in a SOA environment. 

1.9 Questasy and LISS Panel 
Alerk Amin gave a short introduction in the tool Questasy - developed by CentERdata - and its 
application in the LISS Panel project.  
Questasy is an Apache/PHP/MySql web application which is based on DDI3 with easy access for 
researchers without DDI3 knowledge. To get metadata information no authentification is needed; to 
query statements on data, users need to register and log in. The backend is a relational database which 
is quite fast. The structure is made by hand and does not implement the entire standard, only a needed 
subset is supported. 

2 DDI 3.2 Updates & TIC Overview 
The slides to this topic can be found here. 

2.1 Schedule and Process Changes 
Questions about the announced summer/winter schedule arose: Is it really necessary to release as 
often? Every new version takes time to be understood and adopted. 

2.2 DDI 2.5 
This version aims to capture a number of elements found in a simple study in 3.0 and to provide a 
means of capturing information that will aid in round-trip translation between DDI 2 and DDI 3 and 
make use of controlled vocabularies. DDI 2.5 will be released soon with a review version. There is a 
short time for feedback. Please check own assets in DDI 2.x.  

http://www.codeplay.abs.gov.au/websitedbs/corporate.nsf/home/codeplay
http://www.iza.org/conference_files/eddi10/EDDI10_Presentations/EDDI10_P3_WendyThomas_Slides.ppt


2.3 Proposed changes for ID and URN in DDI 3.2 
2.4 New Types: MissingValues, DataElement 

3 DDI Sticky Points and Coping Strategies 
3.1 Handling DDI version changes 
Changes in namespaces entail changes of XQuery statements, not only in structure but also in 
hierarchy. Perhaps namespace managers can help in some cases. But they are not assumed to solve 
every problem in this context. 
Whether XSL transformations between versions are a possible approach to solve the problem, stayed 
unanswered. 
A recommendation to TIC is to work more model-based and not to think about where to put what 
information into the XML file. 

3.2 Record Relationships 
3.3 Infinite Nesting Issues 
MultiQuestionItem is used differently to the documentation.  

3.4 References and Resolution 
How do applications handle references which are not in the loaded DDIInstance. The idea to resolve 
all references into the XMl file was supposed to not be useful because there are also references which 
points to references and so on. It makes sense to restrict reference resolution. But to what depth? 

3.5 Extensions: Notes, schema extensions 
Jeremy demonstrated his kind of extension, he uses the note element. 
User defined namespaces are possible. New elements can be defined with XML schema. The big pro 
is that it is easy to integrate the new ideas into the standard. The con is schema definition is difficult if 
you only want to add some elements. 
Extensions  are  problematic  because  “flavours  of  DDI”  are  very  probable.  The  misuse  of  tags  like it 
happened in DDI2 must be avoided, extensions should be only exceptions. 

3.6 Multilingual issues 
 Two or three letter country code 

Achim proposed ISO639, Dan Smith suggested http://www.rfc-editor.org/rfc/bcp/bcp47.txt 
 Object model for multilingual text 

Alerk Amin and Ørnulf Risnes showed how they integrated multilingual text support in their 
existing systems with some limitations and work arounds. For the future, it is intended to 
strictly normalize structures. One challenge is to always identify the default language. 

 Ambiguities in International Strings 
It is not clear how to handle texts in different languages. One possible convention could be 
that only one string for one language is allowed. Perhaps it makes sense to add the contributor. 
A final solution is not found. Validation should point to this problem. 

 IdentifiedStructureString 
How to cope with? What is in the future? 

 ControlConstruction expressions 
How to identify variables inside code snippets? 

4 Framework for Ensuring DDI 3 Interoperability 
4.1 Ambiguity in URN Version Numbers 
Are version numbers in URNs numeric or non-numeric values? How can I find a certain or the last 
version? It depends on individual interpretation: 
Numeric 1, 2, 10, 11, 12 
String 1, 10, 11, 12, 2 



One idea to solve this problem is to make versioning in a subversion style: Every change leads to an 
increment of one (!) numeric digit with the possibility to label this specific revision. This could be the 
the DDI 3 version or some other text. 
TIC is asked to resume the discussion and specify the appropriate usage. 

4.2 Proposal on DDI Query Protocol 
Achim gave an introduction how such a DDI Query Protocol could look like and what features it 
should have. Two topics were discussed: 

 What to do with cascading references? 
o Is there a timeout at the requester, at the responder or even at both? 
o Is it necessary to distinguish between external and internal references? The server 

delivers only skeletons for external references which clients have to resolve. 
 What do I actually get back? 

o A  “Transport  element”  which  states  “this  is  DDI  of  that  version”  (see  
http://mantis.ddialliance.org/view.php?id=434) 

o An elegant solution would be possible with RDF. 
o Nothing special needed: We have URNs for objects, the client knows what is asking 

for and that´s it what it expects. 
o A server should be able to say which DDI version it supports and which not 

(harvesting style). 

5 Technical Infrastructure for DDI: Storage and Web Service Strategies 
A vital discussion about storage led to these results: 

 Mapping DDI3 to relational databases can become quite complex, native XML database 
should be cleverly used. 

 It is recommendable to use text search engines like Lucene for indexing and searching. Even 
Nesstar with a relational database delegates this requirement to Lucene. 

 Some made good experiences with indexed XML files, native XML database Berkley DB and 
BaseX scale satisfying. 

 The applicable solution may depend on different requirements like preservation, storage and 
performance. 

 From the user´s perspective only the service is relevant for communication, not the underlying 
technique. 

To reach interoperability these conclusions are made 
 If a provider does not support a certain tag, but consumer expects it, the loss of data needs to 

be avoided. But how? 
 DDI profiles, which use XPath, are the recommended configuration mechanism to define used 

or not used ddi elements in a machine actionable way. 
 The discussion whether XPath is expressive enough to supply all wants of configuration 

concluded with that it is. There may be some issues with cardinalities, but seem to be also very 
expressive with nesting issues. 

 A  recommendation  to  TIC  is  to  develop  “branded  profiles”  which  developers  can  use. 
 Samuel Spencer agrees to provide a platform like a wiki so that the DDI developers´ 

community can intensify its collaboration. One first objective is that developers start sharing 
DDI 3 XML files, test interoperability, give feedback and perhaps find best practices for the 
usage of DDI profiles. 

6 Advocating DDI Tools and Development 
Brainstorming lead to these ideas:  

 support of "non-survey data" 
 simplify management of DDI 3 versioning 
 Decoupling of identity and model: Composition of identifiers is made with ID and parent IDs 

of an object. So, these relations are embedded in the identifier. The proposal is not to tie 
identity to the model. 

http://mantis.ddialliance.org/view.php?id=434


 Questionnaire creation not only printed but also in forms. There are possibilities to store 
design information in DDI3. 

 See academic researchers´ proposals working with DDI3. To win them there should be 
resource packages suggested by applications. 

 Generally usable Java plug-in library or web service for second level validation with URN 
checking. Perhaps Colectica makes its validation accessible via a command line tool.  

 A tool to write DDI profiles: It shows a big tree with what´s all possible, so that the user just 
clicks on the items to create a profile. 

 Visualization tool of flowchart of the questions, the main sequence and branches of it. A 
former version of Colectica had such a zoom feature, which was quite comfortable. Also a 
print out of these visualizations would be good. 

7 Licensing 
LGPL seems to be the most favored one. One problem with GPL is that if you use software which is 
published under GPL you also have to publish under GPL. Some stated that the licensing also depends 
on the funding agency. Final question was, whether it is possible to agree on one license model with 
which most willingly work. 

8 Future of the DDI Developers Meeting 
All participants agree that a meeting like this is very useful. They hope that it will continue.  

 In the context of funding there is consensus among all that two days are neither too short nor 
too long. 

 For non-European attendants certainly traveling is a challenge. Thus it would be good on the 
one hand to combine the meeting with another conference. On the other hand conferences like 
IASSIST are already surrounded by many other meetings, so to stick the dev meeting to at 
least IASSIST is not preferred. One idea is to meet after (!) the EDDI conference so that 
developers can pick up the presentations and discussions there.  

 Achim Wackerow makes a proposal to Mary Vardigan how this developers meeting could be 
mentioned on the DDI homepage so that new developers can join us. 

 Although there has yet been low traffic following resources are recommended to be used: 
http://groups.google.com/group/ddi-developers and 
http://www.ddialliance.org/community/listserv  

 Conference calls are possible. Please ask Achim Wackerow. 
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1 Topics 
 

1.1 DDI 3.2 Identification 
 

1.2 Subversion for DDI3.2 schema online 
  
The DDI3.2 schema is available through a subversion server. Jeremy Iverson can be contacted 
for more information and account to the server. 
 
Discussion whether the subversion server should be publicly available or only available to the 
developers group. Not publicly available seems to be the most favored option as it otherwise 
could  be  a  source  of  “bad”  DDI.  Making it available under a dev namespace is not an option as 
there’s  a  TIC  decision  to  have  a  constant  namespace. 
 



1.3 Implementing DDI 
 
XML/RDB breakout sessions 
 

1.3.1 RDB 
 
Discussions about versioning.  
 
Discussions about importing DDI3. Usage of DDIProfiles should make implementing importing 
easier.  What  to  do  with  metadata  you  can’t  import?  Using  DDI  as  an  intermediary  standard  to  
bring things together from different sources can be an only option as everyone is using different 
RDBs.  
 
Problems with repeatable elements. Database structure explodes causing performance issues 
and deep subselects. Can be solved with e.g. stored procedures or replacing queries with code. 
 
Mapping of different versions of DDI needed. 
 

1.3.2 XML 
 

1.4 Metadata integration/discovery 
 
Discussions on how to get metadata from different standards searchable in a common portal. 
Somel suggestions on how to do this was mentioned 

● Overall approach in MODS with cv/keywords for the specified subject 
● Extension schemas in DDI like in METS. Support for extension schemas is built into DDI. 
● DDI Profiles 
● RDF 
● Sharing  and  harvesting  data  with  e.g.  Google.  This  could  be  difficult  as  Google  doesn’t  

support Dublin Core, but is developing their own metadata format, DSPL - Dataset 
Publishing Language 

1.5 DDI & Search 

1.6 Multilinguality 
 

1.6.1 Standalone DDI files 
 
The use of Genericode and CodeValueType for controlled vocabularies makes it impossible to 
have stand-alone multi-lingual DDI files. Achim will discuss a possible change in 
CodeValueType element with TIC and CV group to allow for inclusion of translations in the 
CodeValueType element.  
 

 



1.6.2 Versioning of controlled vocabularies 
 
A discussion about versioning of controlled vocabularies arose. Leif-Jöran stated that there 
shouldn’t  be  a  need  to  have a three-level versioning of vocabularies.  

● Major version = change in vocabulary contents 
● Minor version = typo etc. 

 
CV group needs a policy regarding new translations and versioning. Can you add a translation 
of a controlled vocabulary without changing the version? What happens if you are in need of a 
translation and are on a tight deadline. Publish an unofficial translation? How long to get a 
translation approved by CV group? 
 
 

1.7 Interoperability between applications 
 

1.7.1 DDI Developers extensions workspace 
 
If we're working on a problem it would be useful if everyone works on it in the same way. An xml 
schema with the extensions would be the right approach according to Achim Wackerow. Alerk 
Amin  pointed  out  that  it  isn’t  possible  to  store  extensions in a RDB. A solution to this could be to 
use  notes  instead,  but  these  shouldn’t  be  used  to  store  metadata. 
 

1.7.2 Best way to use/define profiles 
 
GESIS hast just started collection profiles from users to see how they are used. Suggestion to 
have each application declare a DDIProfile for input(import)/output(export). 
 

1.7.3 Secondary validation 
 
Colectica provides validation tools for DDI. These perform a secondary validation other than 
schema validation. The secondary validation includes ambiguous references and missing 
versions. A commandline tool for batch validation will soon be added to the Colectica web site. 
   

1.7.4 REST protocol 
 
Achim demonstrated a REST Service for a DDI repository. The initial structure will have a 
simple core and will be published by the DDI Alliance. Local services will be able to promote use 
cases for possible inclusions. Proposed stucture is server/DDIURN/{ddiurn}.  
 
Olof  stated  that  there’s  a  problem  with  the  structure  as  javascript  can’t  send  header  parameters.  
These should therefore be changed into query parameters or as both header and query 
parameters and use get as override. 
 

 



1.8 DDI Web Services - OAI-PMH 
 
Decision to include version in metadataprefix. Not to include version would create problem if 
you’re  providing  several schema versions. 
 

2 DDI Tools Catalogue 
 
Stefan Kramer gave a presentation of the new DDI Tools Catalogue. The new catalogue lets 
users submit and change info for their tools. Stefan requested suggestions and comments on 
the new catalogue. One suggestion was to include the possibility to comment on tools. 
  

3 DDI Developer year-round 
 

3.1 Google Group and promotion 
 
The usage of the Google Group (ddi-developers) has been poor. Other options was discussed 
as regionalized developers groups and a searchable email list, but a decision was made to 
continue with the Google Group and promote it to increase usage.  
 
Alerk will write a few paragraphs for the DDI News Letter. 
 

3.2 Relationship between DDI Developers & DDI Alliance 
 
Should the DDI Developers be a subcommittee of the DDI Alliance? Being a subcommittee 
would add weight to decisions but create expectations to produce between meetings. Several 
opinions where raised expressing support for staying separate from the alliance, since we 
represent most of the adopters of the standard. 
 
Achim will ask the alliance about their view of the DDI Devs and what's desired from their point 
of view. 
 
More feedback from and to the developers are needed from TIC.  

● More feedback on bug fixes before deadlines 
● Increase the visibility of the Mantis bug system 
● Interest groups for different topics 

 

3.3 Minutes 
 
Decision was made that the minutes of the meetings should be published on the Google Group. 
A link to the minutes will be published on the DDI Alliance web site. 
   

 



4 Plans for next meeting - Gothenburg 
 
Next meeting is to be held in connection to EDDI 2011 in Gothenburg. The conference is to be 
held 5-6 December and planned dates for the developers meeting is 7-9 December.  
  
A discussion regarding the structure of the next meeting led to the following suggestions 

● one day for specification issues  
● one day for development issues 
● more use cases 
● a coding day with testing of interoperability between tools and fixing 
● alternatively a half day for use cases and a half day for coding/testing 

 
Organizing team: Jeremy(chair), Alerk and Olof. 
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ż 1RWHV
ż 5HPRGHOV�HYHU\WKLQJ�DV�LWHPV�IRU�WKH�UGE��SRVWJUHVTO�RU�PVVTO�FXUUHQWO\��ZLWK�

DGGLWLRQDO�H[WUDFWHG�WH[W�ILHOGV�IRU�VHDUFKLQJ�
ż 'RFXPHQWDWLRQ�YV�WUDQVSRUW�H[FKDQJH

�

����'DWDVHW�'RFXPHQWDWLRQ�0DQDJHU���$OH[DQGHU�0�KOEDXHU
�

Ɣ ,QJHVWLRQ�RI�TXHVWLRQQDLUHV�LV�ZKDW�WKH�WRRO�GRHV�
Ɣ 7KH\�ZDQW�WR�KDYH�VPRRWK�LQWHUFKDQJH
Ɣ $FFHVV�GDWDEDVHV
Ɣ 3UREOHPV�ZLWK�SHUVLVWHQW�LGHQWLILHUV��'RQ¶W�OHW�WKH�XVHUV�FKDQJH�WKHP����RU�PDNH�WKH�

DOJRULWKP�FOHDU�WR�HYHU\RQH�
Ɣ ([SRUWV�WR�'',��

�

����&RIIHH�%UHDN
�

����9LUJLO�DQG�&RGH�6FKHPH�YLHZHU���6DP�6SHQFHU
�
KWWS���FRGH�JRRJOH�FRP�S�YLUJLO�XL�
KWWS���FRGH�JRRJOH�FRP�S�GGL�FRGHVFKHPH�YLHZHU�
�
9LUJLO�F�G���&69�WR�'',�FRQYHUWHU
�
/DQJXDJH�LVVXHV

ż LV7UDQVODWDEOH��WUDQVODWHG�DWWULEXWHV�DUH�XVHIXO
ż EHLQJ�DEOH�WR�VSHFLI\�WKH�RULJLQDO�WH[W�ZRXOG�EH�XVHIXO�WRR
ż WKHUH�LV�D�'',�ODQJXDJH�ZRUNLQJ�JURXS��KRSHIXOO\�ZLWK�SURJUHVV�RQ�WKLV�LQ����

8VLQJ�XXLG�IRU�,'�VHHPV�WR�EH�WKH�FRQVHQVXV"�
�
LV3XEOLVKHG�ZRXOG�EH�JRRG�WR�LPSOHPHQW�WR�VXSSRUW�SXEOLVKLQJ�DQG�ILQDOLVDWLRQ�RI�FODVVLILFDWLRQV
YHUVLRQLQJ�KDV�QRW�EHHQ�LQ�IRFXV�IRU�WKLV����SDFN�SURMHFW
�

����)XOO�WH[W�LQGH[LQJ�DQG�[)RUPV�LQ�H;LVW�GE���/HLI�-|UDQ�2OVVRQ
�
KWWS���H[LVW�GE�RUJ
KWWS���GGL�H[LVW�LQIR
DOVR��KWWS���FRGH�JRRJOH�FRP�S�GGL�H[LVW�
��������KWWS���FRGH�JRRJOH�FRP�S�GGL[VOW�
�
�

Ɣ /XFHQH�HQJLQH
Ɣ 6HDUFK�VSHFLILF�WH[W�ILHOGV��ODQJXDJHV��XVH�OXFHQH�RSHUDWRUV��$1'��25��HWF�
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Ɣ [)RUPV�VKRZV�TXHVWLRQQDLUH��8VHU�FDQ�VXEPLW�UHVSRQVH��FRXOG�DGG�D�KDQGOHU�WR�VWRUH�
GDWD

�
61'�XVHV�H;LVW�GE�DQG�EXLOGV�ZHE�VHUYLFHV�RQ�WRS��7UDQVIRUPDWLRQV�DQG�VHDUFK��[)RUPV�LV�WKH�
QH[W�VWHS�
�

����'GL(GLWRU���-DQQLN�-HQVHQ
�
''$�XVHV�WKH�'GL(GLWRU�LQ�SURGXFWLRQ
KWWS���FRGH�JRRJOH�FRP�S�GGLHGLWRU�
�

Ɣ ,PSRUW�TXHVWLRQQDLUHV�IURP�ZLNL�OLNH�V\QWD[
ż 7KLV�DOVR�DOORZV�WKH�TXHVWLRQQDLUH�WR�HDVLO\�EH�WUDQVIRUPHG�LQWR�D�QLFH�+70/�

YLHZ
Ɣ 9DULDEOH�EURZVHU�DQG�HGLWRU
Ɣ &XUDWLRQ��TXLFNO\�DVVLJQ�TXHVWLRQV�DQG�FRQFHSWV�WR�YDULDEOHV
Ɣ 6HTXHQFH�GHVLJQHU�DQG�YLVXDOL]DWLRQ
Ɣ 'H;7�HQKDQFHG�WR�LPSRUW�6366�LQWR�GGL����

�

�����'',��5')�DQG�63$54/���'DQ�6PLWK
�
5XQ�GRZQ�RI�WKH�LQIRUPDWLRQ�DYDLODEOH�DW��KWWS���GDQ�VPLWK�QDPH���������GGL���PHHWV�UGI�DQG�
VSDUTO�ZLWK�FROHFWLFD�UHSRVLWRU\��
�

����04'6���3HWHU�6SDUNV�DQG�-DVRQ�2VWHUJUHQ��,65��0LFKLJDQ
�

Ɣ %ODLVH�WR�'',
Ɣ +HDOWK�DQG�5HWLUHPHQW�6WXG\��+56�
Ɣ &XVWRP�;0/�IRUPDW��EXW�FDQ�FRQYHUW�LW�WR�'',
Ɣ 5HODWLRQDO�GDWDEDVH�PRGHO�FRUUHVSRQGLQJ�WR�'',�HOHPHQWV
Ɣ *RWRV�LQ�WKH�ORJLFDO�IORZ�RI�DQ�LQVWUXPHQW

ż &RGH�WKHP�ZLWK�LI�WKHQ�HOVH�VWUXFWXUHV
�

��7RSLF�LGHDV
�

Ɣ ����WR����
Ɣ ,$66,67�3UHVHQWDWLRQV��GXH�)ULGD\�
Ɣ '',�WR�IURP�'DWD&LWH
Ɣ 851�UHVROXWLRQ��DJHQF\�UHJLVWU\
Ɣ 9HUVLRQ�PDQDJHPHQW
Ɣ 6366��LPSRUW�DQG�H[SRUW
Ɣ 5HVHDUFKHUV�DOOHJHGO\�GRQ¶W�ZDQW�'',��:KDW�WR�GR�DERXW�WKDW"

�
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7RSLF���2SHQ�'LVFXVVLRQ�RQ�8VHUV�DQG�,PSURYLQJ�XVH�RI�WKH�VWDQGDUG
6LPSOH�FKDOOHQJHV�WR�VROYH�XVLQJ�'',

Ɣ '',�LV�JUHDW�IRU�DUFKLYHV��EXW�QRW�VR�PXFK�IUR�UHVHDUFKHUV
ż :UDSSHUV���IUDJPHQWV���HWF���
ż $Q�HQWU\�SRLQW�IRU�OLPLWLQJ�SDUWV�RI�WKH�'',

Ŷ (DVLHU�WR�VWDUW�RXW�WKDQ�OHDUQLQJ�DERXW�DOO�WKH�PDLQWDLQDEOHV�DQG�VXF
Ɣ '',�'HYHORSHUV�&RPPXQLW\�1HHGV�D�EHWWHU�ZD\�WR�VKDUH�WRROV�DQG�LQIRUPDWLRQ

�

��7RROV�&DWDORJ���-DQQLN�-HQVHQ
�

Ɣ ,W¶V�DYDLODEOH�DV�D�VRUW�RI�D�EHWD�YHUVLRQ
Ɣ 1HHGV�WR�EH�VRPH�PRUH�DFWLYLW\
Ɣ ,GHDV

ż *URXSLQJ�RU�ILOWHULQJ�WRROV�E\�W\SH�ZRXOG�EH�XVHIXO
ż 6KRZ�FKDQJHORJ�IRU�XSGDWHG�WRROV
ż 566�RU�HPDLO�VXEVFULSWLRQV�IRU�XSGDWHV

Ŷ 566�DOUHDG\�H[LVWV��RU�ZDV�MXVW�DGGHG�LQ�WKH�ODVW�KRXU"�
Ɣ 0LVF�'',�VLWH�WKRXJKWV

ż /RWV�RI�LQIRUPDWLRQ�LV�VSUHDG�RXW�RQ�GLIIHUHQW�VLWHV
ż 0RUH�H[DPSOHV�ZRXOG�EH�JRRG��$QG�VKRXOG�EH�FRPLQJ�

�

��'',�([DPSOHV
�
7KH�H[DPSOHV�RI�GGL�LQ�WZR�GLUHFWLRQV�

Ɣ 7UDLQLQJ�PDWHULDO��H[DPSOHV�RI�FRQWH[W�HJ�4XHVWLRQ6FKHPH�
ż �

Ɣ )XOO�LQVWDQFHV�UHSUHVHQWLQJ�WKH�RXWSXW�RI�WKH�WRROV�SODFHG�LQ�HT�LQ�D�VXEYHUVLRQ�UHSRV�DW�
$VVHPEOD

Ɣ 6PDOO�H[DPSOHV��MXVW�;0/�IUDJPHQWV�ZRXOG�EH�XVHIXO
ż 6DP�LV�ZLOOLQJ�WR�KHOS�RXW

Ɣ GRFXPHQWDWLRQ�DV�SKS��RQ�GGL�ILHOG�OHYHO�GRFXPHQWDWLRQ��HJ���KWWS���SKS�QHW�VWUBVKXIIOH
ż WR�EH�DEOH�WR�IDFLOLWDWH�GLVFXVVLRQ�DURXQG�D�WRSLF
ż $FKLP�ZLOO�MRLQ�XV�DW�������IRU�DQ�RXWOLQH�RI�WKH�IXWXUH�GRFXPHQWDWLRQ�VWUDWHJ\�RI�

'',�7,&
�

��(YHQLQJ�3URJUDP
�
3RRO�EHHU�DW�%LOMDUGSDODWVHW��(NHOXQGVJDWDQ�����
�

��3ODQ�IRU�7KXUVGD\
�

�� ��/��ĞǀĞůŽƉŵĞŶƚƐ͗�tŚĂƚ͛Ɛ�ĐŽŵŝŶŐ�ŝŶ�ϯ͘Ϯ�ĂŶĚ�<ĞĞƉŝŶŐ�ƵƉ�ǁŝƚŚ�d/�
�� /�^^/^d�ƉůĂŶŶŝŶŐ
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�� dŽƉŝĐƐ�ĨƌŽŵ�ůŝƐƚ�ĂďŽǀĞ
D� �ƌĞĂŬŽƵƚ�ŐƌŽƵƉƐ͍

�

��7RROV�566
�
�KWWS���ZZZ�GGLDOOLDQFH�RUJ�GGL�WRROV�[PO
�

��'',����
�

Ɣ 6YQ�UHSR�DVVHPEOD�FRP��GGL�WLF�WHPS��6HQG�PDLO�WR�-HUHP\�IRU�DFFHVV�
Ɣ '',����GHY�QDPHVSDFH�IRU�WHVWLQJ
Ɣ LVVXH�PDQDJHPHQW��PDQWLV�GGLDOOLDQFH�RUJ�

4XHVWLRQ�DERXW�0XOWLSOH4XHVWLRQ,WHP�VWDWXV�IURP�-DQQLN
/RQJZLQGLQJ�GLVFXVVLRQ�DERXW�JULG�RU�QRW�LQ�TXHVWLRQQDLUH�FUHDWLRQ
�
8QUHVROYHG�LVVXHV�IRU����"

Ɣ 3,'V���,GHQWLW\�PRGHO
Ɣ 5')�VXSSRUW

���VKRXOG�EH�IL[HG�XQWLO�)HEUXDU\��&RXOG�EH�GRDEOH�
-DQQLN¶V�LQFHQWLYH�IRU�WKH�TXHVWLRQ��³ZLOO�EH�IL[HG´��´ZRQ¶W�EH�IL[HG´�IRU�YRWLQJ�XS�RU�GRZQ�
�
9RLWLQJ�RQ�WRSLF�OLVW�IRU�WRGD\¶V�DJHQGD������5GE�[PO�GE�����XVH�FDVHV�����LDVVLVW�SUHVHQWDWLRQV��
GGL�DQG�UGI��ZHE�VHUYLFHV�����XUQ�UHVROXWLRQ�����YHUVLRQLQJ�LWHPV�����GGL�WR�DQG�IURP�GDWDFLWH�DQG�
RWKHU�IRUPDWV������VSVV�LPSRUW��#DFWLRQ
&XWRII�DW���YRWHV"
�

9DULDEOHV�HWF�LQWHUQDWLRQDOL]DWLRQ
%XJ�QXPEHU��
4XHVWLRQ7H[W
�

��$JHQF\�5HJLVWU\
�
:KR�LV�SURGXFLQJ�WKLV�PHWDGDWD�LV�VKRZQ�ZLWK�DJHQF\LG�
UHJLVWU\�GGLDOOLDQFH�RUJ
$SSURYDO�SURFHVV�LV�QRW�SURFHVVLQJ�WKH�SHQGLQJ�DSSOLFDWLRQV��VR�D�ORW�RI�DSSOLFDWLRQV�LQ�WKH�SLSH�
UHVROYHU�FROHFWLFD�FRP�LV�VWLOO�XS��GRLQJ�LQ�SULQFLSOH�ZKDW�WKH�UHJLVWU\�ZLOO�GR�
�
'',�'HYHORSHUV�5(67�%HVW�3UDFWLVH�*URXS
�

���6LQJOH�1DPHVSDFH�'LVFXVVLRQ
�
3URV��8VHIXO�IRU�VHOHFWLRQ��OLPLWV�FRQIOLFWLQJ�HOHPHQWV
&RQV��(OHPHQWV�DUH�EHLQJ�PDGH�XQTLXH�LQ�'',�����SUHWWLHU��HDVLHU�WR�ZRUN�ZLWK
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�
0RWLRQ��/LPLW�RU�UHGXFH�WKH�QXPEHU�RI�QDPHVSDFHV
)RU����
$JDLQVW����
$EVWDLQ���
�
�
���7DON�DERXW�SDSHU�RQ�'',�DQG�5'%V���,QJR�%DUNRZ�
�
�
���61'���/HLI�-|UDQ�2OVVRQ�DQG�-RKDQ�)LKQ
�
'HPR�RI�H;LVW��VH��KWWS���FRGH�JRRJOH�FRP�S�GGL�H[LVW����
KWWS���VQG�JX�VH�GGL�YDOLGDWRU���RQOLQH�YDOLGDWRU
�
6,06����DUFKLYDO�LQIRUPDWLRQ�V\VWHP
.H\ZRUGV��

Ɣ (/667���KWWS���HOVVW�HVGV�DF�XN�
�

���(YHQLQJ�3URJUDPPH
�
&LW\�3XE��0DS�DYDLODEOH�DV�KDQGRXW�
�
�

���,GHDV�IRU�WRROV
�

�����6LQJOH�VHUYH�VRIWZDUH���6DP�6SHQFHU
�
7DVN�RULHQWHG�VRIWZDUH�
8VHUV�GRQ¶W�ZDQW�WR�VHH�GGL��&UHDWH�VPDOO�DSSV�WR�GR�D�VSHFLILF�WDVN��
�
6PDOOHU�DSSV�ZKLFK�XVHV�D�VPDOO�SDUW�RI�GGL�SURGXFHV�D�VPDOOHU�ULVN�DV�LW�DIIHFWV�D�VPDOOHU�
SDUW�RI�WKH�VWDQGDUG��,I�D�SDUW�RI�WKH�VWDQGDUG�QRW�XVHG�E\�WKH�DSS�LV�FKDQJHG�LW�ZRXOG�QRW�EH�
DIIHFWHG�
�
6WDUWLQJ�D�GUDIW�IRU�D�UHVW�LQWHUIDFH�ZKHUH�\RX�VSHFLI\�D�[SDWK�VHDUFK�H[SUHVVLRQ�IRU�UHWULHYDO�
�

�����8VH�&DVHV
�
5HVHDUFKHUV�QHHG�WR�ILQG�RXW�DERXW�'',�
�
5HVHDUFKHUV�XVH�D�ORW�RI�GLIIHUHQW�WRROV�IRU�FROOHFWLQJ�GDWD��,W¶V�HDV\�IRU�DQ�DUFKLYH�WR�JHW�
TXHVWLRQV��YDULDEOHV�DQG�WKDW�NLQG�RI�GRFXPHQWDWLRQ��*HWWLQJ�PRUH�GHWDLOHG�LQIRUPDWLRQ�LV�PXFK�
PRUH�GLIILFXOW�DV�WKH�QXPEHU�RI�WRROV�IRU�WKLV�LV�OLPLWHG�
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1R�PDWWHU�ZKDW�WRROV�WKDW�H[LVW��XVHUV�ZRQ¶W�XVH�WKHP�LI�WKH\�GRQ¶W�VHH�WKH�EHQHILWV�
�

���7,&�,QWHUDFWLRQ�$FKLP
�

�����'',�'RFXPHQWDWLRQ
�
3XUSRVH��3URYLGH�EHWWHU�GRFXPHQWDWLRQ�DQG�WDNLQJ�VRPH�RI�WKH�ZRUN�RI�7,&�E\�OHWWHU�WKH�
FRPPXQLW\�EXLOG�XS�GRFXPHQWDWLRQ�WKDW�FDQ�EH�PRGHUDWHG�LQWR�WKH�RIILFLDO�GRFXPHQWDWLRQ�
�
7KH�'',�/LIHF\FOH�*XLGH�,�DQG�SDUW�,,�LV�SDUW�RI�WKH�RIILFLDO�GRFXPHQWDWLRQ�RI�WKH�VWDQGDUG�ZLWK�
D�VHSHUDWH�VHFWLRQ�IRU�ILHOG�OHYHO�GRFXPHQWDWLRQ��7KH�RIILFLDO�GRFXPHQWDWLRQ�VKDOO�EH�VHSHUDWHG�
IURP�D�FRPPXQLW\�GULYHQ�HIIRUW�
�

�������5HTXLUHPHQWV�
�
2IILFLDO�GRFXPHQWDWLRQ�
7KH�GRFXPHQWDWLRQ�FRXOG�EH�RQ�D�ZHE�SDJH�WKDW�FDQ�EH�LQGH[HG�E\�HJ��*RRJOH
�
&RPPXQLW\�GULYHQ�GRFXPHQWDWLRQ��FRQYHUVDWLRQ�

Ɣ 8VHV�FDVHV
ż VHDUFK�WKH�GRFXPHQWDWLRQ
ż OLQNLQJ�WR�RIILFLDO�GRFXPHQWDWLRQ��HPEHG�H[DPSOHV�VQLSSHWV
ż EHVW�SUDFWLFH�EDVHG�RQ�HOHPHQWV
ż GLVFXVVLRQ�IHDWXUH
ż SODFH�WR�XSORDG�IXOO�'',�LQVWDQFHV�DV�H[DPSOHV�DQG�WR�EH�DEOH�WR�WHVW�'',�RXWSXW�

E\�RWKHU�WRROV�DQG�DSSOLFDWLRQV
ż '',�JORVVDU\�HJ��GHVFULSWLRQ�RI�D�FRGH��VFKHPH�HWF

�
([DPSOHV�RI�LPSOHPHQWDWLRQV�

Ɣ ,PSO����ZLNL�ERRN��KWWS���HQ�ZLNLERRNV�RUJ�
ż 7KHUH�DUH�D�ORW�RI�RWKHU�;0/�ERRNV�LQ�ZLNL�ERRN�IRUP�(J���KWWS���HQ�ZLNLERRNV�RUJ�

ZLNL�;)RUPV
Ɣ ,PSO����3+3�OLNH�IXQFWLRQ�GLVFXVVLRQ��KWWS���SKS�QHW�VXEBVWU�

�
([DPSOHV�RI�VRXUFH�FRGH�LQ�GLIIHUHQW�ODQJXDJHV�IRU�FHUWDLQ�HOHPHQWV�RU�XVH�FDVHV"

�

�������&KDOOHQJHV
Ɣ /LQNLQJ�RIILFLDO�GRFXPHQWDWLRQ�WRJHWKHU�8VHU�*XLGH�,�DQG�,,�DQG�WKH�ILHOG�OHYHO�

GRFXPHQWDWLRQ�DQG�SURYLGLQJ�SDUDJUDSK�DQG�ILHOG�OHYHO�OLQNV�WR�EH�XVHG�E\�FRPPXQLW\�
GLVFXVVLRQ�

Ɣ 7KH�PRUH�IOHVKHG�H[DPSOHV�DUH�WR�µJURZ¶�LQWR�WKH�RIILFLDO�GRFXPHQWDWLRQ
Ɣ 0RGHUDWRU�IHDWXUH��:KR�ZRXOG�YROXQWHHU�WR�GR�WKDW�ZRUN"
Ɣ 6RIWZDUH�PDQDJHPHQW��DGPLQLVWUDWLRQ
Ɣ ,W�LV�LPSRUWDQW�WKDW�WKH�FRPPXQLW\�WKHQ�FRQWULEXWHV�WR�WKLV�FROODERUDWLYH�HQYLURQPHQW
Ɣ &UHDWH�OLVW�RI�'',�XVH�FDVHV�WR�EH�H[HPSOLILHG�
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ż VWXG\�OHYHO�UHSUHVHQWDWLRQ
ż GGL�LQVWDQFH
ż JURXS
ż UHVRXUFH�SDFNDJH
ż JHQHUDO�ODQJXDJH�XVDJH
ż QRWH�XVDJH
ż FRQFHSW
ż TXHVWLRQ
ż XQLYHUVH
ż YDULDEOH
ż ���

Ɣ &KRLFH�RI�SODWIRUP�IRU�WKH�DOOLDQFH�IRU�GHYHORSPHQW�ZRUN��EXJ�WUDFNLQJ��FROODERUDWLRQ��
GLVFXVVLRQ�DQG�GRFXPHQWDWLRQ

ż -LUD��KWWS���ZZZ�DWODVVLDQ�FRP�VRIWZDUH�MLUD�RYHUYLHZ
Ŷ RIIHULQJ�RSHQ�VRXUFH�GHYHORSPHQW�OLFHQVLQJ�

ż 5HGPLQH��KWWS���ZZZ�UHGPLQH�RUJ��
ż 2WKHUV�"

�

�����5(67�VHUYLFH
�
5HXVH�DV�PDQ\�H[LVWLQJ�+773�KHDGHUV

Ɣ KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LVWBRIB+773BKHDGHUBILHOGV
Ɣ KWWS���ZZZ�Z��RUJ�3URWRFROV�UIF�����UIF�����VHF���KWPO

�
'HIDXOW�IRUPDW�DSSOLFDWLRQ�YQG�GGL�[PO
'HIDXOW�ODQJXDJH��HQ���SRVVLEOH�LQYHVWLJDWLRQ�LQ�$FFHSW�ODQJXDJH�KHDGHU�ILHOG

Ɣ ,Q�'',��LI�ODQJXDJH�LV�QRW�VSHFLILHG��ODQJXDJH�LV�HQ�XV�GHILQHG�E\�WKH�[PO�����
VSHFLILFDWLRQ�

2QO\�XVH�WKH�ZUDSSHU�LI�GGL�[PO�LV�UHWXUQHG
5HVROXWLRQ'HSWK

Ɣ (YHU\�WLPH�WKHUH�LV�D�UHIHUHQFH�WKH�UHIHUHQFH�FRXQWHU�JRHV�XS��(J��D�YDULDEOH�VFKHPH�
KDV�UHIHUHQFHV�WR�YDULDEOHV�>&RXQW�XS@�7KH�UHVROYHG�YDULDEOHV�KDV�UHIHUHQFHV�WR�
FRQFHSWV�>&RXQW�XS@���(TXDOV�UHVROXWLRQ�GHSWK�RI���

Ɣ 5HVSROXWLRQ'HSWK�GHILQHV�D�UHVWULFWHG�GHSWK�ILUVW�VHDUFK�ZLWKLQ�WKH�UHIHUHQFH�µWUHH¶
Ɣ LQWHUQDO�UHIHUHQFHV�LQ�WKH�REMHFW�LV�QRW�UHVROYHG

�

�����'',������!����
�
:LOO�WKH�DOOLDQFH�SURYLGH�D�VW\OH�VKHHW�WR�GR�WKH�WUDQVIRUPDWLRQ�EHWZHHQ�WKH�YHUVLRQV"�,I�QRW��ZLOO�
D�FKDQJH�UHFRUG�ZLOO�EH�SURYLGHG"
�
$�FKDQJH�UHFRUG�OLNH�WKH�RQH�SURYLGHG�IRU�WKH�����WR�����WUDQVLWLRQ�EXW�ZLWK�;3DWK�RU�DQ\�RWKHU�
VLPLODU�VROXWLRQ�IRU�FKDQJHG�HOHPHQWV�ZRXOG�EH�SUHIHUUHG��$OVR�+70/�ZLWK�OLQNV�WR�WKH�ILHOG�OHYHO�
GRFXPHQWDWLRQ�DQG�WKH�EXJ�WUDFNHU�ZRXOG�EH�SUHIHUUHG�RYHU�3')�DV�D�IRUPDW�IRU�WKH�FKDQJH�
UHFRUG�
�
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�
61'�SODQV�WR�SURGXFH�D�VW\OH�VKHHW�WR�WUDQVIRUP�'',�WR�'DWD&LWH�[PO��7KHUH�DUH�VRPH�LVVXHV�
UHJDUGLQJ�ZKDW�SXEOLFDWLRQ�GDWH�WR�XVH�DQG�DOVR�QR�ZD\�WR�KDYH�DQ�RUJDQLVDWLRQ�IRU�D�FUHDWRU�
�

���,$66,67�3DSHUV
�
7KHUH�DUH�D�QXPEHU�RI�SDSHUV�WKDW�KDYH�EHHQ�ZLOO�EH�VXEPLWWHG�E\�WKH�JURXS�

Ɣ ,QJR�DQG�$OHUN�HW�DO����&RPSOHWH�VHVVLRQ�DERXW�YDULDEOH�EDVNHWV�DQG�VROXWLRQV�IRU�WKLV
Ɣ -RKDQ�DQG�-HUHP\���,QWHJUDWLQJ�'',��EDVHG�WRROV�XVLQJ�ZHE�VHUYLFHV
Ɣ 2ORI�DQG�$URIDQ�HW�DO����7URXEOH�ZLWK�WULSOHV��'',�5')�
Ɣ 6DP���'\QDPLF�;)RUPV�'',�7UDQVIRUP��LQFOXGLQJ�VWDQGDUG�IRUPDW�IRU�&RQWURO�&RQVWUXFW�

FRQGLWLRQDOV
Ɣ -DQQLN���'',�/LIHF\FOH�,QIUDVWUXFWXUH�DW�''$��)XWXUH�5RDGPDS�IRU�'',�/LIHF\FOH�DW�''$
Ɣ 2ORI�DQG�/HLI�-|UDQ���)XUWKHU�GHYHORSPHQWV�ZLWK�H;LVW�GE��SRVVLEO\�D�SRVWHU�VHVVLRQ�
Ɣ -RKDQ�DQG�2ORI���&UHDWLQJ�D�'',��YDULDEOH�TXHVWLRQ�VWXG\�EDQN���3LWIDOOV�DQG�3RVVLELOLWLHV

3RVWHUV
Ɣ 6DP���'',�4XLFN�*XLGH�XVLQJ�WKH�86�&HQVXV

�

���'',�'HYHORSHUV�<HDU�5RXQG
�

�����*RRJOH�*URXS
�
6DP�ZLOO�SRVW�XSGDWHV�RQ�TXHVWLRQV��WRRO�GHYHORSPHQW�
:H�HQFRXUDJH�SHRSOH�WR�SRVW�XSGDWHV�IURP�EORJV��UHOHYDQW�QHZV�DQG�LVVXHV�
�

�����0LQXWHV
�
'HFLVLRQ�WR�SURPRWH�WKH�XVH�RI�*RRJOH�'RFV�IRU�IXWXUH�PHHWLQJV��DQG�IRU�OLQNV�WR�PHHWLQJV�WR�EH�
PDLOHG�WR�WKH�*RRJOH�*URXSV�
�

���3ODQV�IRU�QH[W�PHHWLQJ���:KHQ��ZKHUH��ZKR"
�
:KHUH��,$66,67������:DVKLQJWRQ
:KHQ��-XQH��3DUDOOHO�WR�,$66,67�:RUNVKRSV
2UJDQLVHUV��6DP�6SHQFHU��-RKDQ�)LKQ��-HUHP\�,YHUVRQ
�
:KHUH��5&�����6\GQH\
:KHQ��-XO\��,I�WKHUH�LV�D�ODUJH�JURXS�XQDEOH�WR�DWWHQG�,$66,67�
2UJDQLVHUV��6DP�6SHQFHU��,QJR�%DUNRZ��-RDFKLP�:DFNHURZ
:K\��7R�LQWURGXFH�$XVWUDOLDQ�GHYHORSHUV�WR�WKH�'',�&RPPXQLW\�



$SSHQGL[����'',�)UDJPHQW�(OHPHQW�&DQGLGDWH
$GGUHVVLQJ�WKH�WUDQVIHU�RI�'',�/�RI�VHYHUDO�LWHPV�RI�VDPH�RU�GLIIHUHQW�W\SHV��$V�RI�GGL�����HJ��
WZR�UHTXHVWHG�FRQFHSWV�WKDW�UHVLGH�ZLWKLQ�D�FRQFHSW�VFKHPH�ZLWK�PDQ\�RWKHU�FRQFHSWV�DUH�
VHUYHG�DV�D�FRQFHSW�VFKHPH�PDGH�XS�IRU�WKH�SXUSRVH�RI�SURGXFLQJ�YDOLG�'',�/��&RUUHVSRQGLQJ�
WR�EXJ�����RQ�PDQWLV�GGLDOOLDQFH�RUJ
�
7KH�VROXWLRQ�LV�GHILQHG�DV�D�ZUDSSHU��'',)UDJPHQW�ZLWK�WKH�FDSDELOLW\�WR�KROG�]HUR�WR�PDQ\�
HOHPHQWV�LQ�DQ\�RUGHU�RI�W\SH�

Ɣ 1RWH
Ɣ 2WKHU0DWHULDO
Ɣ 9HUVLRQDEOH
Ɣ 0DQWDLQDEOH

�
,W�LV�VXJJHVWHG�WKDW�WKH�ZUDSSHU��'',)UDJPHQW�LV�WR�UHVLGH�LQ�WKH�LQVWDQFH�[VG�VFKHPD��%HORZ�LV�
D�ZRUNLQJ�LPSOHPHQWDWLRQ��VXJJHVWHG�HQKDQFHPHQWV�DGG�FRQWHQW�W\SH�GHVFULSWLRQ�
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