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Election Markup Language (EML)
Supporting e-Voting Universally

What is e-Voting? 
In the context of EML, e-voting has a very wide definition.  It is taken to encompass either an election or a referendum that involves the use of electronic means in all or part of the processes.  The processes begin with voter and candidate registration, through the casting of votes and ending with the counting and declaration of results.

It also includes various scenarios ranging from voting supervised by election officials in a controlled environment to remote voting where the casting of the vote is done by a device, eg PC or telephone, not controlled by an election official.
Terminology

Terms used to describe the voting processes, such as ballot and candidate, carry different meanings in different countries and even by those speaking the same language. Within EML the basic concepts are defined as follows, but see the EML Data Dictionary for a full Glossary:

Ballot - A set of candidates or referendum options for a particular contest, within one or more elections for which votes are cast.
Candidate - An individual or party standing in a contest.
Cast Vote - A ballot containing the preferences of the voter.

Contest - A contest is that part of an election in which an individual can vote. 
Election - An election comprises one or more related contests over a defined period of time.  

Voter - A person who is eligible to vote.
What is EML?

EML has been developed as a standard for the structured interchange of data among hardware, software, and service providers who engage in any aspect of providing election or voter services to public or private organisations.
The objective has been to introduce a uniform and reliable way to allow systems involved in the election process to interoperate. The overall effort attempts to address the challenges of developing a standard that is:

· Multinational: Our aim is to have these standards adopted globally.

· Flexible: Effective across the different voting regimes (e.g. proportional representation or 'first past the post') and voting channels (e.g. Internet, SMS, postal or traditional paper ballot).

· Multilingual: Flexible enough to accommodate the various languages and dialects and vocabularies.

· Adaptable: Resilient enough to support elections in both the private and public sectors.

· Secure: Able to secure the relevant data and interfaces from any attempt at corruption, as appropriate to the different requirements of varying election rules.

EML currently includes specifications for:
Pre-election processes:
- Candidate Nomination, Response to Nomination and Approved Candidate Lists

- Referendum options formulation

- Voter Registration information, including eligible voter lists

- Various communications between voters and election officials, such as polling information, election notices, etc.

Election Processes:

- Ballot information (contests, candidates, etc.)

- Voter Authentication

- Vote Casting and Vote Confirmation

Post election processes:

- Election counts and results

- Audit information pertinent to some of the other defined data and interfaces

Benefits of EML

The benefits of adopting EML are expected to be:

For Election Officials:

· More choice of products and suppliers

· Less dependency on a single supplier

· Avoid proprietary lock-in
· Stability or reduction in costs
· Consistency in adoption of business rules
For Suppliers:
· Greater chance of doing business

· Standardised customer requirements

· Reduced development costs
· Accommodate future changes more easily

· Common core but allows local customisation / extension

Development of EML
It has taken over 5 years to develop the current version of EML, Version 4, using the open, public technical committee processes provided by OASIS.  It started initially with input from just the UK and USA and the early versions reflected only the voting practices in those two countries.  Other countries gradually joined in eg New Zealand and Australia, and their requirements were included. 
The next major input came from the Council of Europe (see www.coe.int/t/e/integrated%5Fprojects/democracy/02%5FActivities/02%5Fe%2Dvoting/) and the latest version reflects the input from its 43 member states.  Along the way lessons learnt have been fed in from e-voting pilots carried out in a number of countries, eg UK.  
So it is not unreasonable to claim that EML meets universal needs but at the same time allows implementers the flexibility to localise it to meet any specific detailed business rules or practices.
EML will continue to evolve and mature as more experience of e-voting techniques is gained and current concerns, eg security of remote voting, are addressed.
EML from a Business Perspective

The following diagram depicts a high level process model from a business perspective of an election showing the generic processes involved. It is intended to identify all the steps involved in the processes and highlights all the areas where data can potentially be exchanged and hence where EML can support the processes.
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EML from a Technical Perspective

The following diagram depicts a high level model of an election from a technical perspective showing the generic systems and databases involved. It is intended to identify all the steps involved and highlights all the areas where data can potentially be exchanged and hence where EML can support the required functionality.  The red numbers are the EML Schema numbers.
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How to use EML

As an international specification, EML has had to meet a very wide range of voting requirements and is thus generic in nature.  Therefore it needs to be tailored for specific scenarios and to meet specific business rules and practices. Some aspects are indicated in EML as required for all scenarios and so can be used unchanged. Some aspects (such as the ability to identify a voter easily from their vote) are required in some scenarios but prohibited in others, so EML defines them as optional. Where they are prohibited, their use must be changed from an optional to prohibited classification, and where they are mandatory, their use must be changed from an optional to required classification. Similarly many parts of EML are extensible using the standard facilities of XML.
It is not intended that all parts of EML have to be used. Indeed the majority of the current e-voting activities and pilots are only focussing on specific aspects, eg voter registration, vote counting.  There are very few complete end to end implementations to date as e-voting is still in its infancy. 
Localisation

It is very unlikely that any voting regime would be able to use EML straight out of the box. There will almost certainly be a need to “localise” EML to reflect national, regional or local circumstances. This will entail restricting certain parts, and/or adding local elements. We recommend the use of ‘Schematron’ to handle and apply these localisations, but other technologies or techniques can be used.
Getting Started
First using the business and technical models above, identify which areas of e-voting are within your remit and from that which schemas may be appropriate for your usage.  
Having identified the relevant schemas review the EML Data Dictionary to determine which data elements are appropriate for your use, either as they are or with modification.  Similarly identify other data elements that you require which will need to be added in as part of your localisation.

The EML schemas can then be extended as required and Schematron or other technologies can be used to add the additional constraints required for your particular voting regime.  This is explained in greater detail in the EML Schema Descriptions document.

EML in Practice
The following are good Case Studies of where EML is being used in live situations:
1.  UK’s e-Voting Pilots
The UK Government has embarked on an election modernisation programme and as part of this has over the last few years conducted a number of e-voting pilots. These pilots have included the full range of remote e-voting channels in addition to traditional and postal voting methods.  Their report at www.dca.gov.uk/elections/elect_odpm_shape.pdf  assesses progress to date and sets out recommendations for the future. In support of these pilots a UK Localisation of EML was produced and is available at www.govtalk.gov.uk/schemasstandards/schemalibrary_schema.asp?schemaid=201.
2.  UK’s CORE project
Another aspect of the UK’s election modernisation programme has been to e-enable the voter registration procedures. The Co-ordinated Online Register of Electors (Core) project has produced a localised version of the EML voter registration schemas for use in future voter registration exercises and mandated their use on suppliers.  Further details are available at [tbc]
3.  Belgium Local Elections
[to be completed by Johan Terryn]

Contacts and Additional Information

EML is a product of the OASIS Election & Voter Services Technical Committee. The processes, data and XML schemas described here are detailed in a number of documents produced by the Committee. These include:

- EML Process and Data Requirements

- EML Data Dictionary

- EML Schema Descriptions

These and other documents can be obtained through the OASIS website at www.oasis-open.org.

For more information on how to participate in EML activities, please contact the E&VS Technical Committee.
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