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OpenScan Systems

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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* Importance of publicly verifiable processes

— Proprietary designs cannot be substantiated (e.g. California review
example)

e 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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e 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
— Avallable since 1997

* Public Open Source
— Provides peer review and validation

Copyright © 2006/ 2007, Open Voting Solutions S



Standard record structures to hold election informa

EML 110 - election event

EML 210 — candidate nomination

EML 230 — candidate list

EML 310 — voter registration
EML 330 — voter election list
EML 340 — polling information
EML 410 — ballot

EML 420 — voter authentication
EML 440 — cast vote

EML 460 — votes group

EML 480 — audit log

EML 510 - count

EML 520 - result

Open Voting Solutions

OpenScan Systems
OASIS 3

tion, ballot details and voting records

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

Used to nominate candidates or parties, consenting or withdrawing

Contest and candidates details

Used to register voters for an election

Details of actual voters for an election

Notification to voter of an election, their eligibility and how to vote
Describes the actual ballot to be used for an election

Used for voter authentication during a voting process

Actual record of vote cast

Group of votes being transferred for counting

Documents access to voting records and reason

Results of election contest(s) and counts

Communicating specific result details on candidates and elections
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Example of an XML formatted file
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 Ballot Preparation, Candidate & Proposal Detalls
 VVoting & Accessibility Handling on Election Day
e Counting & Tabulating

e Declaration of Results

e Distribution and Archiving
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Prepare before Election Day Polls
Election At Precinct Closed

Accessibility

Graphics

Precinct Totals
Report

i [
a | o i
i i i ! | |
| State ! i Marked / Process i i i
' Approved ! Paper | ! !
|| Paper . Ballot ! : !
| Ballot b i ! !
| i . ;
i ' | : : :
! ! ’ i i
| Lo Secure : !
: o Deposit : |
| ! i Ballot - i IdlZqup:,-- :J;tdata ur:’_sic:ure i
P : ot | igital storage dis |
i | i LAY - : {write-once CD) :
| P and i i
1 . .
i Ballot i Verification | :
| P | |
| i ! | i
| i ! | i
i ] : i i
i ] ! i i
i ! : i i
[ : 1 : :
! i ! i i
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ACCESSIBILITY STATION

Ballot
[ Printer

) Headphones or other
accessibility device

Computer

Open Voting Solutionsg
OpenScan Systems é

OASIS 1

SCANNING STATION

Ballot Scanner

Computer with
secure storage
and CD drive
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From:
The official printed paper ballot
To:

Computerized ballot definition

11
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After printed paper ballot is scanned, election sta  ff can check the scanned ballot image

PROPOSITION NUMBER ONE WESTCHESTER COUNTY PROPOSAL NUMBER ONE, A PROPOSITION
Rail Preservation Bond Issue PROPOSITION NUMBER ONE o
Ranowal Bond ssus

To promute and aseure the pressrvaton and improve: | Sheall Shor b appr tvd and adopled i The Ceunty of To promots and sssure the preservation, renawnl oed impeovement of the
ment of susertiol 1o passenger and imsght services io ‘Wenichestar, o Locol Law passed by the Board of = ytems, facifima ared ?

tha inhabliants of the state. shall secton twa of chapter Lngisictors of Wesscheater County on Auguat 19, 1674, e infinbiars of the state, shall nection one of the chapter sight hurdeed
wristied *A Local Liw to smvend section aix o} of Adticle [ aned Shity-nix ol the lawn ol nirsisan hundred eighty-Bies, snacting and
sevanty-four, known as ihe rad pressrvilion bond act ’ eeraliuting the “REBUILD NEW YORK THROUGH TRANSPORTATION
of niretien hundred neventy-tour, autharizing the D ¥ 0 four yesss.” whis INFRASTAUCTURE BENEWAL BOND ACT OF 1983" aushorizing the
ceoation of o stole debt in the omeunt of twe hurdred — | e tovm ol ifice of sach member of the Sounty Board crealison of a siode debt in the ameunt of one biion e hundred fity millon
ity milon dotiam ($250,000,000) for capital lnciites of Lagmitorn fram two (2) years 1o four (4] yoam. - dolars {§1260.000,000) for conmtruction, reconsinacsion, improvesnent,
b epprivedT it and o o synierma ard faciiies,
s pmant, vout?

UR, AN | PROPOSAL NUMBER FIVE, AN AMENDMENT PROPOSAL NUMBER SIX, AN AMENDMENT
Contirumton of the Services of @ Judge o Temporary al Famisy Jucsg e i Park
Justice Afor Fietimmont
Ehall the proposed amendment 1o subdiviaion b of Shall the propoesd amendment to subdivision 1 of Shall the proposed amandment b article X1V, section 1 of the Conssitution,
i sacton 26 of rfich V1 o1 the Conateson, parmting suthorizing the comveyance of spprosimately ten octes of Stats land and |

begralati, by Raw, lo parmi the continuation of the e tamp a judge of mily builiegn thoresn to the Sagamers Inssiuis, Inc. in s for appro-
sevvicon of @ [udige or justice of cartain courts aier B the supreeme court i the judicinl department of his mtely twa hundrect acria of wild boewst Lared within the Adsorelack Park in
: e 7 etinr

rosidence, be.

ol B courts and providing for amignmend of Sormer
jomboms of the suprarmn court smd lormes judgen of tha
court of appanls serving o justicas ol Hhe suprom ceun
urder exinting provisions of the Gomatitution by the
adrrinisiratien board of the courts rather than by the

o v [] [0 ] 13

2 4
GOVERNOR AND ASSOCIATE JUDGE OF UMNITED STATES JUSTICE OF THE SUPREME COURT REPRESENTATIVE STATE
LT.- GOVERKOR THE COURT OF APPEALS SENATOR [N CONGRESS SENATOR

TVOTE SR (VOITE PO THD) [VOTE FOR CHE CPOITE FOR POU] (VOITE FoR D) (VITE: PO GE)

" A ) " [H—— “ e sn ‘ [ ﬂ [ee— ‘ Pru——— i Pevaaas ﬂ [ i ——
REPUBLICAN WILLIAM SULLIVAN ERNEST | HERBERT SAMUEL | HERBERT | NORMAN JAMES

HARRY FRANK
N;ECAREY SANTARCANGEL SYNDER DEVINE RIDER PATRICK | SCHWEPPENHAUSER| POWERS PLATT PEARSON | PIERSON

e @B O J| @) O | 4 | | Q] 4

- *-—-... *n-—-un- *;.._.-. *m.n. . *.,.._..... *n-.-.--
(ETTTTN (T | STEPHEN MASSIMILIAN STEPHEN | ANDRE ROBERT PETER THEODORE
o HARRICK | DECKER O'DONNELL TOOLEY SLACK KOPP

GLOB:E&LLON D' D. [::-[ g ; ] g
f — [t — f — t

DOUGLAS STONE
CRAIG HOMER H. DAVID
- HENDERSON| PALMER PIDGEON

e ; ; a a : a
- (A= [a= A [a—

b | “ANNE NEET
RICHARD A. CAROL HEIDI THOMAS ANN-MARIE
LIBERAL iwouiEmOR MARGO | SIVER | RUSSELL | PIDGEON MATTHEWS | ~ RUDDY

VICKI GALEY O ) Q O O Q
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Simple Columns of checkboxes for each Contest

<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> Row / Column offsets XML
</column>
<column ID="3" offset="545">
<checkbox ID="1" top="46">1</checkbox>
<checkbox ID="2" top="95">0</checkbox>
</column>

* Makes definitions straightforward and intuitive pr ocess
» Keeps definitions anonymous and secure

Copyright © 2006/ 2007, Open Voting Solutions 13



Election Details Entry Software

X EML 410 Entry - Microsoft Internet Explorer EHEJFX|

File Edit “iew Favorites Tools Help

J' ) |ﬂ @ :h /'Fl Search *Favom Media e} i

Address |@ nents and SettingsidavidiMy DocumentsiOvShdemaoteml410-entry bkl % | Go  Lirks ¥

Google (G}~ viGe®E @ DE | P Docttingse G-
m = Cg Search = |m All: Enter searchterms hers w | Bookmarks ¥ g 2

Election: |State Election |

District:  |[Town of wiltan |

CONTESTS

| i
|Governar and Lieutenant Gowvernar

|State Senator

> Output

!Attourney General

|

|
|
Eomptruller |
|
|

é:l Done 5‘ My Computer

Open Voting Solutions =
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<?xml version="1.0" encoding="UTF-8" ?>
-<EML ld="410" SchemaVersion="5.0"
- xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance
- xmIns:ns1="urn:oasis:names:tc:cig:xsdschema:xNL:2.0
- xmlns:ns2="urn:oasis:names:tc:cig:xsdschema:xAL:2.0 "
- xmlns="urn:oasis:names:tc:evs:schema:eml ">
<Transactionld>2007-04-01</Transactionld>
<MessagelLanguage>en-US</MessagelLanguage>
<ManagingAuthority>
<Authorityldentifier>Connecticut </Authorityldentifier>
<AuthorityAddress />
<ResponsibleOfficer>
<Responsibility>Election Board </Responsibility> Bal Iot Ite mS
<Name PartyType="Employee " Code="CT-100" />
</ResponsibleOfficer>
</ManagingAuthority>
<IssueDate>2006-05-04T18:13:51.0Z </IssueDate>
<Ballots>
<Eventldentifier |d="Official_Ballot " DisplayOrder="1">
<EventName>State Election </EventName>
<EventQualifier Id="CT-2007-1">CT-2007-Wilton </EventQualifier>
</Eventldentifier>
<EventDescription>
<Message />
</EventDescription>
<Ballot>
<ReportingUnitldentifier [d="Wilton ">Town of Wilton </ReportingUnitldentifier>
<Election>
<Electionldentifier [d="2007-01">
<ElectionName>State Election Officers </ElectionName>
<ElectionGroup Id="CT-01">Connecticut </ElectionGroup>
<ElectionCategory>State </ElectionCategory>
</Electionldentifier>
<Description>
<Message />
</Description>
<Contest DisplayOrder="11" Completed="no">
<Contestldentifier [d="CT-2007-1">
<ContestName>Governor and Lieutenant Governor </ContestName>
</Contestldentifier>

“

Definition

Copyright © 2006/ 2007, Open Voting Solutions 14
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* Open Poll Procedures

e VVote and Scan process

« Accessible Voting

e Close Poll & Print — precinct totals

15
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 Power-on and Login to OpenScan system
* Print Start of Day totals report (zeroes)

» \oters arrive — present credentials — receive proper ballot

Governor and Lieutenant Governor

M Jodi Reli and Micheal Fedele

Tohn DeStefano and Mary Messina Glassman
Toseph A Zdonczyk and Jose E. Garcia
Clifferd W. Thornton, Tr. and Jean de Smet
Write-in Votes

United States Senator
Candilate L Amleen

Alan Schlesinger
Ned Lamont
Timothy A. Kanibbs

Representative in Congress

Candidate Afflben
Christopher Shays

Diane Farrell

Philip Z. Maymin

Write-in Votes

:
proper ballot -

Ballot

Copyright © 2006/ 2007, Open Voting Solutions 16
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e Voter goes to voting station — enters selections
on paper ballot

e Proceeds to scanner station — and scans In
ballot...

Copyright © 2006/ 2007, Open Voting Solutions 17
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<«— Summary of all
selections

Voter can optionally
scroll with

mouse device to
verify whole ballot

/

Voter Choices
Shown in Blue

Copyright © 2006/ 2007, Open Voting Solutions 18
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Raw Ballot Image (optional)
XML of “bubble” location choices
PDF of ballot choices

<ballot version="1.0" ID="1234567" e )
maxRows="13"> Choices

<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">
0 <checkbox ID="1" top="200"> 1</checkbox> N
<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>

Copyright © 2006/ 2007, Open Voting Solutions 19
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Accessibility Voting Station Components

Voter uses
headphones
for audio
access to
ballot choices

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

Display is
available as
option for
voter to
confirm ballot
choices

Printer prints
marked ballot

Printed
Marked
Paper

Ballot

blank paper
sheet on top &
bottom to protect
voter privacy

Copyright © 2006/ 2007, Open Voting Solutions
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Transfer

printed ballot and
scan at scanning
station

(Poll worker may assist
with ballot transfer to
scanner)
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Log Out of Ballot Scanning
Log in for Poll Administration End of Day totals report (precinc)
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

f @ Secure digital storage disk
b= (write-once CD)

Copyright © 2006/ 2007, Open Voting Solutions 21
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OpenScan Central Tabulator

Open Voting Solutions

OpenScan Systems
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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

Copyright © 2006/ 2007, Open Voting Solutions 23
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* Publicly Available Vote Records

* Fully Annotated Results

( California 2006 Results Reporting Example )

EML 510 XML

Copyright © 2006/ 2007, Open Voting Solutions 25
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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.

Copyright © 2006/ 2007, Open Voting Solutions 26
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o State-of-the-art voting technology
— Systems tailored to your State's specific needs

e Consulting and training services
— Jurisdiction requirements analysis
— Onsite capabllity reviews
— Staff mentoring and solution design

Copyright © 2006/ 2007, Open Voting Solutions 27
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OVS is prepared to provide
a generic, working demonstration

INn your state.
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Supplemental Technology
Detalls

Open Voting Solutions

OpenScan Systems
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Secure
Delivery
From
Precincts

Central
Counting
Center
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VoiceXML script uses E VoiceXML script e Ballot rendering
EML 410 as input of uses identical program creates
ballot choices ballot choices PDF Ballot and
XML format as
the scanner uses

e\~ Printed
E Ballot Marked
XML 0 e Paper
Files .
(Identical

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

sends to printer

Ballot

EML 410
Ballot Layout

Note: VoiceXML is an open public
standard and open source solutions
are widely used for public IVR
telephone menu systems
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OASIS EML specifications site —
Open Voting Consortium site —
Brookings Institute Report - Agenda for Election Reform -

CalTech site on ensuring voting integrity -
Analysis of counting irregularities in US elections -

MIT Study on accuracy of voting systems -

Verified Voting site
Administration and Cost of Elections (ACE) -

NYVV — cost analysis of ballot scanners over DREs -
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