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Capability Introduction

August 2007

An Open Public Approach
to Voting System Solutions

Products:
OpenScan Precinct Optical Scan System
OpenScan Central Tabulator

Consulting:
Assisting jurisdiction requirements
analysis & onsite capability reviews
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• Brief Overview – Open Source & Standards

• Supporting the 5 Phases of an Election

• Voting Process Reviewed

• Tabulation & Results Publishing

• Summary
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Brief Overview:
Open Source & Open Standards

•  Importance of publicly verifiable processes
– Proprietary designs cannot be substantiated (e.g. California review
example)

•  Technology – why XML is important
– All election files can be viewed in plain text for open inspection

•  What public open source delivers
– Review and transparency
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Technology Roundup

• Election Markup Language (EML) standard
– Provides formal voting processes

– Verifiable Conformance and Compliance testing

– Ballot definitions and vote data are plain text in a
standardized format

• XML – foundation for information exchange
– Supported by off-the-shelf familiar software (Notepad, Word, etc)

– Works with browser technology

– Available since 1997

• Public Open Source
– Provides peer review and validation
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OpenScan SystemsEML Transactions Summary

Communicating specific result details on candidates and electionsEML 520 - result

Results of election contest(s) and countsEML 510 - count

Documents access to voting records and reasonEML 480 – audit log

Group of votes being transferred for countingEML 460 – votes group

Actual record of vote castEML 440 – cast vote

Used for voter authentication during a voting processEML 420 – voter authentication

Used to register voters for an electionEML 310 – voter registration

Details of actual voters for an electionEML 330 – voter election list

Notification to voter of an election, their eligibility and how to voteEML 340 – polling information

Describes the actual ballot to be used for an electionEML 410 – ballot

Contest and candidates detailsEML 230 – candidate list

Used to nominate candidates or parties, consenting or withdrawingEML 210 – candidate nomination

Information about an election or set of elections. It is usually used to
communicate information from the election organizers

EML 110 – election event

PurposeDocument Name

Standard record structures to hold election informa tion, ballot details and voting records
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Example - EML 230 Candidate List

<EML Id="230" SchemaVersion="5.0">
  <TransactionId>OK-2007-09-1</TransactionId> 
  <CandidateList>
  <Election>
  <ElectionIdentifier Id=“Oklahoma 2007" /> 
  <Contest>
  <ContestIdentifier Id="State Governor" /> 
     <Candidate>Brad Henry</Candidate> 
    <Candidate>John Wayne</Candidate> 
    <Candidate>Bill Okapi</Candidate> 
    <Candidate>Jane Smith</Candidate> 
</Contest>
</Election>
</CandidateList>
</EML>

Example of an XML formatted file
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Supporting the 5 Phases of
an Election

• Ballot Preparation, Candidate & Proposal Details

• Voting & Accessibility Handling on Election Day

• Counting & Tabulating

• Declaration of Results

• Distribution and Archiving
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Concept of Operations
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Hardware Components

ACCESSIBILITY STATION
Ballot
Printer

Computer

Headphones or other
accessibility device

SCANNING STATION

Ballot Scanner
Computer with
secure storage
and CD drive

Report
Printer
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Ballot Preparation

From:

   The official printed paper ballot

To:

   Computerized ballot definition
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Computerized Ballot Definition
After printed paper ballot is scanned, election sta ff can check the scanned ballot image
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What‘s behind the scanned ballot image?

• Makes definitions straightforward and intuitive process
• Keeps definitions anonymous and secure

<column ID="1" offset="193">
    <checkbox ID="1" top="46">1</checkbox>
    <checkbox ID="2" top="95">0</checkbox>
  </column>
  <column ID="2" offset="191">
    <checkbox ID="1" top="200">0</checkbox>
    <checkbox ID="2" top="251">1</checkbox>
  </column>
  <column ID="3" offset="545">
    <checkbox ID="1" top="46">1</checkbox>
    <checkbox ID="2" top="95">0</checkbox>
  </column>
   ………

Row / Column offsets XML

Simple Columns of checkboxes for each Contest
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OpenScan SystemsDefining the Contests
<?xml version="1.0" encoding="UTF-8" ?>
-<EML Id="410" SchemaVersion="5.0“
- xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance "
- xmlns:ns1="urn:oasis:names:tc:ciq:xsdschema:xNL:2.0 “
- xmlns:ns2="urn:oasis:names:tc:ciq:xsdschema:xAL:2.0 "
- xmlns="urn:oasis:names:tc:evs:schema:eml ">
  <TransactionId>2007-04-01</TransactionId>
  <MessageLanguage>en-US</MessageLanguage>
 <ManagingAuthority>
  <AuthorityIdentifier>Connecticut </AuthorityIdentifier>
  <AuthorityAddress />
 <ResponsibleOfficer>
  <Responsibility>Election Board </Responsibility>
  <Name PartyType="Employee " Code="CT-100" />
  </ResponsibleOfficer>
  </ManagingAuthority>
  <IssueDate>2006-05-04T18:13:51.0Z</IssueDate>
 <Ballots>
 <EventIdentifier Id="Official_Ballot " DisplayOrder="1">
  <EventName>State Election </EventName>
  <EventQualifier Id="CT-2007-1">CT-2007-Wilton </EventQualifier>
  </EventIdentifier>
 <EventDescription>
  <Message />
  </EventDescription>
 <Ballot>
  <ReportingUnitIdentifier Id="Wilton ">Town of Wilton </ReportingUnitIdentifier>
 <Election>
 <ElectionIdentifier Id="2007-01">
  <ElectionName>State Election Officers </ElectionName>
  <ElectionGroup Id="CT-01">Connecticut </ElectionGroup>
  <ElectionCategory>State</ElectionCategory>
  </ElectionIdentifier>
 <Description>
  <Message />
  </Description>
 <Contest DisplayOrder="11" Completed="no ">
 <ContestIdentifier Id="CT-2007-1">
  <ContestName>Governor and Lieutenant Governor </ContestName>
  </ContestIdentifier>

Election Details Entry Software

Ballot Items
Definition

Output
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Voting Process

• Open Poll Procedures

• Vote and Scan process

• Accessible Voting

• Close Poll & Print – precinct totals
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Opening Polls

• Power-on and Login to OpenScan system

• Print Start of Day totals report (zeroes)

• Voters arrive – present credentials – receive proper ballot

Start of Day totals report (zeroes)

Report

Receive 
proper ballot

1

2

Voter Check-in

Paper
Ballot

Paper
Ballot
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Ballot Vote & Scanning Process

• Voter goes to voting station – enters selections
on paper ballot

• Proceeds to scanner station – and scans in
ballot…
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OpenScan SystemsBallot Choices Review

Voter Choices 
Shown in Blue

Summary of all
selections

Voter can optionally
scroll with
mouse device to
verify whole ballot
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Examples

What the Scanner Produces

• Raw Ballot Image (optional)

• XML of “bubble” location choices

• PDF of ballot choices

1

<ballot version="1.0" ID="1234567"
maxRows="13">
  <title>New York Ballot Election 2007</title>

<image>http://openvotingsolutions.info/newyork
VotingDemo/xml/images/NY-Ballot-2006-
filled.jpg</image>
  <column ID="1" offset="193">
    <checkbox ID="1" top="46">0</checkbox>
    <checkbox ID="2" top="95"> 1</checkbox>
  </column>
  <column ID="2" offset="191">
    <checkbox ID="1" top="200"> 1</checkbox>
    <checkbox ID="2" top="251">0</checkbox>
  </column>
  <column ID="3" offset="545">
    <checkbox ID="1" top="46">0</checkbox>
    <checkbox ID="2" top="95"> 1</checkbox>
  </column>
  ………..

2

3

Choices
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OpenScan SystemsAccessible Voting Process
Accessibility Voting Station Components

1

Voter uses
headphones
for audio
access to
ballot choices

2

Voter
confirms
selections
with simple
voice
‘confirm’
response or
clicking with
mouse

4

Printer prints
marked ballot

Display is
available as
option for
voter to
confirm ballot
choices

Printed
Marked
Paper
Ballot

Printed
Marked
Paper
Ballot

(Poll worker may assist
with ballot transfer to
scanner)

5

Transfer
printed ballot and
scan at scanning
station

blank paper
sheet on top &
bottom to protect
voter privacy

3
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Print

Close Poll & Print Precinct Report

• Log Out of Ballot Scanning

• Log in for Poll Administration

• Print End of Day totals report

• Write election data CD disk
that contains:

– ballot records

– total reports

– activity logs

– checklist of CD content

– checklist of computer files

Secure digital storage disk
(write-once CD)

End of Day totals report (precinct)
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Tabulating and Publishing Results

OpenScan Central Tabulator
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OpenScan SystemsCentral Tabulation

• Software to load files from and verify signatures on
CDs received from precincts

• Each vote record is digitally signed by precinct voting
station for security purposes

• Election Review – ensures files are received from
each precinct (duplicate tabulation prevented)

• Result calculated, reported, and archived
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Central Tabulation & Publishing Results
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California

Publishing Results
• Publicly Available Vote Records

• Fully Annotated Results

<Contests>
 <Contest>
 <ContestIdentifier Id="020000000000">

  <ContestName>Governor</ContestName>

  </ContestIdentifier>
 <TotalVotes>

  <CountMetric Id="PR" Type="Precincts
Reporting">25090</CountMetric>

  <CountMetric Id="TP" Type="Total
Precincts">25090</CountMetric>

 <Selection>
 <Candidate>
 <CandidateIdentifier Id="122" DisplayOrder="1">

  <CandidateName>Phil Angelides</CandidateName>

  </CandidateIdentifier>
 <Affiliation>
 <AffiliationIdentifier Id="Party">  <RegisteredName />

  </AffiliationIdentifier>

  <Type>Democratic</Type>

  </Affiliation>
  </Candidate>

  <ValidVotes>3376732</ValidVotes>

  <CountMetric Id="PVP" Type="Percent Votes in
Party">100.0</CountMetric>

  <CountMetric Id="PVR" Type="Percent Votes in
Race">39.0</CountMetric>

  </Selection>
<Selection>

EML 510 XML

( California 2006 Results Reporting Example )
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Summary – OpenScan Approach

• Empowers election authorities to control, inspect, verify,
audit and manage voting systems.

• Dramatically lowers the cost of voting systems by using
COTS hardware and free, public open source software.

• Adheres to open source principles and EML
specifications to create transparency and verifiable
elections.

• Creates trustworthy technology-enabled election
solutions using paper ballots.
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Open Voting Solutions Provides

• State-of-the-art voting technology
– Systems tailored to your State's specific needs

• Consulting and training services
– Jurisdiction requirements analysis

– Onsite capability reviews

– Staff mentoring and solution design
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OVS demonstration offer

OVS is prepared to provide

a generic, working demonstration

in your state.
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Additional Supporting Slides

Supplemental Technology
Details
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OpenScan SystemsInformation Flow Details

Secure
Delivery
From
Precincts

Central
Counting
Center



Copyright © 2006/ 2007, Open Voting Solutions

Open Voting Solutions

31

OpenScan Systems

Accessible Voting Technology

Ballot
XML

Ballot
XML

PDF
Ballot

PDF
Ballot

VoiceXML
Script

VoiceXML
Script

EML 410
Ballot Layout

EML 410
Ballot Layout Audio

Files

Audio
Files

VoiceXML script uses
EML 410 as input of
ballot choices

1

2
VoiceXML script
uses identical
ballot choices
XML format as
the scanner uses

output

Note: VoiceXML is an open public
standard and open source solutions
are widely used for public IVR
telephone menu systems

3
Ballot rendering
program creates
PDF Ballot and
sends to printer

(Identical
software to that
used by scanning
station to build
PDF of ballot
review)

Printed
Marked
Paper
Ballot

Printed
Marked
Paper
Ballot
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Useful Voting Resources

• OASIS EML specifications site – http://oasis-open.org/committees/election

• Open Voting Consortium site – http://openvotingconsortium.org
• Brookings Institute Report - Agenda for Election Reform -

http://www.brook.edu/comm/policybriefs/pb82.htm

• CalTech site on ensuring voting integrity - http://vote.caltech.edu/reports
• Analysis of counting irregularities in US elections -

http://ideamouth.com/voterfraud.htm

• MIT Study on accuracy of voting systems -
http://vevo.verifiedvoting.org/vendors/studies/20040601_Ansolabeherepaper.pdf

• Verified Voting site http://www.verifiedvoting.org

• Administration and Cost of Elections (ACE) -
http://www.aceproject.org/main/english/index.htm

• NYVV – cost analysis of ballot scanners over DREs -
http://www.nyvv.org/paperballotVsDRE.htm


