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ABSTRACT

Venetian law requires an archaeologist to report all objects found during municipal excavations.
We designed a system to help analyze evidence from those reports. Manssdpgibtramade by
scholars athe Venice State Archive are amthived. We developed a website to prom@erigt, a
manuscript transcription and search tool. Our historical data visualization system demonstrates the
significance of historical evidence. Finally, we collaborated with the National GéBNraphic
Genographic Project to investigate the origins of Venetians by gathering DNA samples.
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EXECUTIVE SUMMARY

Venice has transformed through centuries to evolve into the culturally rich city that it is today.
Although part of theevolution is well documented anound 78km of shelvesf manusripts, the
information in tiese documents is very difficult to extract. Historianscheated modets explain the
evolution of Venice but have oihlypothesizedaryingtheorieswith inconclusive evidenddowever,
presently we can use tieds of echaeologymanuscriptranscription and DNA analysiscompleting
the puzzle of the evolution of Venice and finding out the origins of its people.

Currently, archaeolstgin Venicearerequired by the government to reciofdrmation about
all objectdound during municipal excavatiomslarge amounts of fornf{see Appendix Bpata in
these formss difficult to searcland analyzeDue to this fagtour goal was to create a system that would
facilitate the process of managing analyzing archaagital dataTo accomplish this, we developed
ArchEasyE, a prototype for a system that woul d
its accessibility, as well as accelerate the analytical Phizeg8.allow archaeologists to gathere
information about the origins of Venice.

TheVenice State Archive contains written records of the whole Venetian Republic dating back to
around 12th century. However, these manuscripts are categorized by the type of recoftdn(uch as
deedsmarriag certificates etc) and not by the place or person. In addition, the information that is
gathered from manuscripts is not reusable, because the transcriptionsratdvadtFortunately,
Worcester Polytechnic Institute students started a web basectiptanaisscription system called U
Script. This system simplifies the research process for historiarshibinyg and making every
transcription searchable by the publmwveverlack of monetary and labor resoutes prevented the
complete implemertan of this systenThereforeto promoteU-Script we created a websibepiling
all of itscurrentfeatures andotentiakcapabilities

Datadriven visuailzation can providehe ability to explore alternative hypahesndvisualie
the impact of newnformation For example, one might discover flandisarepancies various data
sources or gain a new and more complete understanding of the past by viewing the pattern of temporal
and geographic change predicted by an accumulated set odll@gidance. Suchevidencdends to
fluctuate over time because of new discoveries made. Moreover, the sheer size of this data makes it
impractical tovisualize imanually. To tackle these issues we designed a system treattamialically
visualize the evolah of Venice based on input data. Once the system is implemented it will produce an

animation that will serve as a cohesive description of thedairtbaVelce

1 Jtaly - Venice State Archive Archives up tothe Treaty of Campoformio2706-2003 2003, 10/08 2008
<http://portal.unesco.org/ci/en/ev.phpJRL_ID=7221&URL_DO=DO_TOPIC&URL_SECTION=201.html>




While the more recent history of the Venetians is known because of manuscripts and
ardhaeology, there are gaps in the understanding of their very distdiat gaditess this problemew
initiatedcollaboratiorwith National Geographic and IBM tie Genographic Project, which aims to
map the migratory paths of mankind using DNA ana@sisteam collected Venetian DNA samples to
be included in the study. Once analyzed, the genetic similarities of Venetians to other regions of the
world can be determined.

Our project leaves behind accomplishments, comprehensive recommendations and

systen designs including:

e Archaeological data management and manipulation sygrkEasyand its
online deronstration.

e Newwebsite for promoting the manuscript transcription systescrigt.

e Historical data visualization system as we#lnaanimationof evolution of
Venice

e Interactivemap representing various theories about the origins of Venetians.

e Collaboration with National GeographBM in the Genographic project in
the effort to find the true origins of Venetians.

Once these accomplishments are émgnted and fully utilized we will have a better
understanding of the origins of Venice and its people.
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Figurd: A Diagram Representing Our Contribution in Finding the Origins of Venice
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1 INTRODUCTION

Mankind has always found intrinsic value in understaitglifgstory. The analysis of
archeological datand manuscriptsas been prgen importanbecause telps to understand the past
Along with the longing to know the history of their country, human beings also have an innate desire to
know about their |l ineage. I n fact, acc8oilidni ng to
adult Americans who access the Internét, r2port that one of their purposes is to research family
history or genealogy. On any given day, some 600,000 Amerithasinisenet taresearcHamily
history. DNA analysiss a relatively newdahnique that hagppeased this urge to identifp dirfeage.
Combning the history of a region witte origins of people who live there can open "the book" of
amazing stories agdre us insight into the past

Venice isa city that contains a vast ampof history The fact that there ameanyartifact
producingexcavations done in Venice each, gsawell as 78km shelvelsof manuscripts held in the
Venice State Archive, exemplify the wealth of information that the city pogé#isdbe passingf
each year, clues to such mysteries as to when and how the taredmformed are beipgrtially
unraveled with the help afcheological datnd written document8ut asmentionedearlier the
knowledge of a city is not complete unless th@n§ its inhabitants are known as Vizele tothe
variety ofmigratiors that occurred throughout Europeisitifficult to get an idea of where Venetians
originated fromHoweverwith new strides being made in DNA technology, our questions rederding t

origins of Venetians aretge closer to being answered.

Efforts in fields of archaeology and manuscript transcription have brought us closer to
understanding the origins of Venice. A prime example being the mandate imposed by the Venetian
governmentthat requiresan archeologist be preseat all municipal excavationdue to tle
overabundance aftifacts underneath the city. Likewise, in order to mmaaiascripts more accessible,

WPI started avebbasedmanuscriptranscription project called-S&rig, whicharchives andllows
content searching of manuscript transcriptions. However, the piogi@nyefully functional and any
transcription work must lwone in the Venice State Archéwelre-transcribeds previous users do not

leave a record tteir transcribedork.

2Kory L. Meyerink, 014 Websites Preferred by Professional s¢
<http://www.ancestry.com/learn/library/article.aspx?article=9299>.
3Venice manuscript project sidgril 9, 2008, Oct. 04, 2008 <http://www.uscript.org/newhome.htmli>.
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Although there has been progmassle towardsnderstandinthe origins of Venice, there still is

no complete understanding of origins of Veflikis can be attributedttwe following reasons:

1. The archaeological data pregerihe city has copious amounts of information that are buried
under text and difficult to access. If data was centralized and easier to manipulate, analyzing the
data would be less strenuous and more information could be gathered from archaeological
evidece.

2. There is no system that archives manuscript transcrit@m® people have to repeatedly
transcribe the sandecumentsThis not only wastes the time of any scholar that transcribes the
same manuscripfterward, but it also prevents useful informneon about Veniceds
becoming public knowledge.

3. There has not been any DNA related research done specific to Venetians in order to uncover
their lineage.

Each one of these fieldONA, archaeology and manuscript transcripbare instrumeat in
discovering the origins of Venice, but unfortunately due to the factors listed above, the wealth of
information each area possesses has not been utilized to its full potential.

Our Interactive Qualifying Project is focused on fillingaiosre gaps order to fulfill our
mission Wedesignea systensalled ArchEadyp centralizand easily manipuldbe archaeological data
recorded in Venicand showed its capabilities in an online demonstit@imnitiated a collaboration
with the National GeogphiclBM Genographic Project where we collected DNA samples of Venetian
males and evaluated future project opportutieslso worked on bringing prominence-@cdptby
creating a new website to spur interest in spofwsditsnding future projectthat would lead to the
development of this system intommercialsoftware. Finally, we designed a system that would

automatically create an animation of the evolution of Venice based on input data.

To better explain our project, the next four chaptérbendivided by the topics: Origins of the
Venetian People, Archaeology with ArchEasy, Written Héstbey Importance of Manuscripts and
Visualizing the Evolution of Venice, respectively. Each chapter will contathepth ihackground

section and a rtiedology section that explains the steps we took to achieve our goals.

12



2 ORIGINS OF THEVENETIAN PEOPLE

It is known that during theh&entury, the inhabitants of Roman cities such as Ravenna, Padua
and Aquileia (mainland Veneto) fled the invasionstitf #the Hun, and took refuge in the Venetian
Lagoon. Around a century later, the Lombard barbarians invaded, again forcing the people living in the
Veneto region to take refuge in the Venetian Lagoon. However, this birth story of Venice does not
answe the question of where Venetians came from. The question remains, how did they come to the
Veneto region in the first place? There are many theories as to their origins and migratory paths, all based
on evidence gathered from sources such as arcltat@lugjings, written history and oral history.

The first prominent theory suggests that the Venetian people originated in Paphlagonia, a region
in Northern moderday Trukey, migrating through the Balkan region as shBigarie? below. There
is extensive support for this theory. Archaeologists have found similar artifacts in the Veneto region and
Paphlagonita. Ancient historians such as Strabone, Tito Livio, Erodoto and Polibio make reference to
the Venetias originating from the Paphlagonian regidime Veneti are connected to the Trojans as
well. As per legend, the Veneti moved from the area around the ancient city of Troy (Southeastern
Europe, shown ifrigure2 below) to the Veneto region under the direction of the mythical Antenor,
alleged founder of Patavium (modern day PadLiaprly there are strong suggestions that the Venetian

TE
—

people originated in the Paphlagonian region.

Veneto
Region

Balkan
Region

Figur@. Path of Venetigvation from Paphldgonia

4 Miozzi, EugenidvVenezia nei Sectla Citta Casa Editrice. Venezia. 1957. Page 29.

5 Miozzi, EgenioVenezia nei Sectla Citta Casa Editrice. Venezia. 1957. Page 31.

6 Hazlitt, C. W. "History of VeniceHistory of the Venetian Republic: Her Rise, Her Greatness and Her Civilination:
Smith, Elder and Company, 1860. 1.

7Miozzi, Eugenid/enezia nei Sectla Citta Casa Editrice. Venezia. 1957. Page 31.
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Theories are also derived from references to the Veneti people. The Veneti were an ancient

group of people, living throughout Europe, having connections with the Venetiafi getipteCaesar
encountera the Veneti tribe of Brittanyn area in modern day Northwest France, showiglne
3belowt There are al so r ef er ewvers efshe Balic regiorein Noitheastdrin 6
Europel® Very similar names are ssatd throughout Europe. This gives rise to the theory that the

al

Veneti first settled in central Europe, and spread out to areas like Brittany, the Baltic and the Veneto

regiont!

These theories are shown belowFigure 3. Either some theories are incorrect, or the

Venetiands true origin story is

relatively new field of DNA analysis can be used to test these theories.

.
3

SR

° . D
Baltic Region

Veneti tril:;e' R
of Brittany

Figur&. Map oTheories of Venetian @rigins

8 http://www.veneti.info/en/articles/populascientiffic/39venetimysteriougpeople

9 http://www.historynet.com/juliusaesam-britain.htm

10Burchett. A Complete History of the MoseRarkable Transactions at 3&20Page 153.
11 Miozzi, Eugenid/enezia nei Sectla Citta Casa Editric®/enezia. 1957. Page 33.

12A similarmap has begmr oduced i n Googledés Click2map,

bl end of [

w h i. Tdviendthes pl ay s

interactive version, go to the followimgpsitehttp://www.click2map.com/maps/ecarlson/Venetian_DNA _investigation
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2.1 DNA ANALYSIS ASTOOL FORLINEAGE INVESTIGATION

Recent advances in DNA sequencing technology have made it possible for DNA to be used as a
t ool to investigate a per sodldanddefineseeeegthing abo@BNA i s
per son, from gender to hair col or and height.
sections of DNA that are characteristic of a per
researchets find similarities between different groups of people. The analysis cannot pinpoint a precise
region and time of origin, say a specific village at a specific time, but rather tells how closely related
genetically a group of people are to another grBegearchers can determine how closely related a
group of people are to one another by comparing their DNA samples, thus giving a more complete

understanding of the origins of those people.

DNA analysis has been a key tool in past studies investlyatorggins of different ethnic
groups from around the world. In 1995, Kolman, Sambuughin and Bermingham applied a type of DNA
analysis to investigate the genetic link between the modern day Mongolian people and the North
American Native populations, tdtbe understand how the New World was popul&tethrough the
analysis, researchers concluded that Mongolian populations had a significabtgeattimahfluence
on New World populations. The study did not give definite, concrete knowledgesatmpurtetbtion of
the Mongolians to the New World population, but gave strong hints as to their influence, which greatly
contributes to the understanding of how the New World was populated. Even with the limited
archaeological and manuscript data availablg, analysis allowed researchers to make better
hypotheses about the migratory paths of people into the New World.

There are many more studies using DNA analysis to better understand the genetic past of a
group of people. The technology has great tidtém substantially expound upon the knowledge we
have on the origins of the Venetians. Unfortunately, DNA analysis is very expensive because it requires
sophisticated equipment and expensive chemical reagents. In order for us to find the anigfias®f Ve
we would have to take DNA samples from Venice and other regions of the world where venetians might
have migrated from, and compareth&ntn e | arger the sample size, the
clearly a daunting challenge to orgarsaegée study to find the origins of the Venetian people through
DNA analysis. Fortunately, our collaboration with the Genographic Project allows us to easily apply

DNA analysis to the investigation of Venetian origins.

18Kolman, C. J., and N. Tuross. "Ancient DNA AnslgsHuman Populationg®merican Journal of Physical Anthropology
(2000).

14 Maternal DNA testing, called mitochondrial DNA (mtDNA) testing, tEBNésinformation passed down from mother to
child versus paternal DNA tegfjrcalled Ychromosomal analysiich trace®NA information passed down from father to
son. SeeAppendixA for moreinformation.
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2.2 COLLABORATION WITH THE GENOGRAPHIC PROJECT

In 2005, National Geographic and IBM began the five year, forty million dollar Genographic
Project to better understand timégration storyf the human race by collecting and analyzing DNA
samples from ethnic groups all over the Worldur team established aollaborabn with the
Genographic Project through Professor David Comas, a Genographic Principle Investigator at the
Universitat Pompeu Fabra in Barcelona, Sgaia team collected Venetian DNA samples for use in the
Genographic Projewith the agreement that the Venice Project Center will get the results and analysis
regarding the migratory paths of Venetians

Before sample collection could take place, consent forms were translated into Italian, information
cards were creatadd mosimportantly, participants were contacted. Since this study included human
subjects, an application was submitted to the WPI Internal Review Board, which was approved.
Examples are shovmAppendix A The Genographic Prtimgcheeksvab pr ot c
samples from males only, since they carry both maternal and paternal DNA markers, over the age of 18
whose grandparents were from the Venice region. Professor Comas has agreed to compare the Venetian
DNA samples we collected to samplesaeltl from other regions, in order to investigate the validity of
the many different theories presented above. The genetic similarity of Venetians and inhabitants of the
other regions will be determined, and thus the likelihood that Venetians camat fregioth It is
important to remember that the analysis cannot tell if the Venetians migrated from a specific region at a
specific time, but rather how closely related they are to another group, and the approximate time at which
they diverged geneticalllfrom this information, better hypothesis can be formed about the migratory
history of Venetians.

15 The Genographic Proje@008, National Geograpliociety2008
<https://www3.nationalgeographic.com/genodpyiafoverview.html>.
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2.3 CONCLUSIONS ANDRECOMMENDATIONS

Our team colleet 39 Venetian DNA samples, and completed all the necessary preparation
details outlined above. One of thost difficult parts of DNA sample collection is finding suitable test
subjects. To reach the needed 100 samples for the study, different methods to contact subjects could be
used, such as flyers or radio Because of the high costs associated ségifubhing and analysis, we
recommend that the Genographic Project collaboration be pursued in full, especially since the
Genographic Project group is covering the costs of the DNA sampling material, and performing all
testing and analysis. It would bey\expensive to establish a lab to do the same thing at WPI. We
recommend completing all required DNA sampling, which could include collecting DNA samples from
other areas in Europe connected to the Venetians, to help fill in any gaps of the Genajeaphic P
sample database. DNA sampling can be completed by IQP groups, not just in Venice, but at other
project sites as well. This collaboration established between the WPI Venice Project Center and the
Genographic Project can give substantial weightie sf the theories, thus giving a more complete
understanding of the origins of the Venetian people.

17



3 ARCHAEOLOGY WITHARCHEASY

A major déciplinethat has helped imderstanding thastoryof a given arda archaeologfn
instance of this can be falin the work of British adventurer Sir Austen Henry Layard who discovered
the lost palace of Sennacherib in 1849 along with another palace that contained the library of
Ashurbanipal which harbored 22,000 inscribed clay #Bletsrding taNinevald Encyclopediadlt h e
study of the archaeology of Nineveh reveals the wealth and glory of ancient Assyria under kings such as
Esar haddon aA.dForArore inforimation ialpat rdhaeology, refAppendix B)

In Venice, archaeology has given simila nsi ght i 8dme of théearliestievidgnies p a s
suggests that the Venice Lagoon dates back to as early asi8300aBdition one of the more
interestingartifactsthat ha been found under the Venice Lagoon is a boat and the remaittergf po
and other artifacts that date back to theehtury ADSAccording to the article
Veni ceo, Ot he boat was most l'i kely buil't in the
boat from the late Roman woBddthe i me when the chronicles 2say t he
CrouzetPavanstates thad | t is true that a |l arge number of R
found in the northern lago n , i n par t ifewauthors haver gore co farad tot gpiodi
existence of a st abl é. TResaratifactsphave sesultechiphadologists he ar
obtaining a bett understanding of the lives of earlier Venetians as well as given them insight into the

origins of Venice.

Though archaeology hasbesuccessful in Venice, therestifeissues in the archaeological
process, primarily regardidgtaanalysis. These issues limit the amount of informatiocaiinaie
gathered from vast amount of archaeological data coleulethg the process ofiscovering the

origins of Venice.

16 Nineveh: EncyclopediadNineveh- Archaeology 09/25 2008 <http://www.experiencefestival.com/a/Nineveh_
_Archaeology/id/1803858>.

17 Nineveh: Encyclopedia{Nineveh- Archaeology

18 Ammerman, 501p. 7

19 Ammerman, 501 p. 1

20 Ammerman, 501p. 3

21 CrouzetPavan, p. 3
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3.1 PROBLEMS WITH THEARCHAEOLOGICAL PROCESS

In Venice, all archaeological data is required by the Soprintendenza Aréhé¢oldgica
recorded oreleven distindbrms (seeFigured). The recordingrocesss very tedious and arduous due
to eachform requiringa myriad of minute details. These details vary for each form but can include the
height of an object, where it was found, whether another object was leaning on it, afdthetew
particulars. Furthermore, a great deal of the information from these artifacts gets buried in text, which
make it difficult to find anything specifiédditionally, this abundance of reports and buried information
makes crogeferencing other reports that could provide more informatna specific topinearly
impossible.

Due to the amount of details present in forms, manipulating and analyzing data they contain can
be very difficult. An example of this is in calculating archaeologicéleriskarchaeologistsanually
assess the likelihood that an artifact will be fioundpecific are@he archaeological risk is determined
by the quantity and size of artifacts found near the giveSurkeaisk decreases as the radius from the
excavadn site increases and #ieeof artifacts deeaseFor exampldjnding a piece of a wall would
increase the risk more than finding a broken Asgan be imaginedalculatingarchaeologicailsk
requires data about each archaeological site inundingoare#o be collecte@nd analyzedo the
problems listed in the previous paragraph drastically hinder analysis such as ardisledibgcal
poses a problem because if the risk of a certain area is deemed low when it is high in actuality, then
possibly useful artifacts could be ignddeé.tothesdssues, the benefits of a system that could facilitate
this process of recording archaeological data cannot be understated.

22This is the archaeological superintendant in Venice. They oversee all archaeological projects in the city.
23The finding of similar information in different sources.

19



‘SCHEDA PER LA CLASSIFICAZIONE DI MATERIALI ORGANICI

MINISTERO PER | BENIE LE ATTIVITA' CULTURALI |DR. MARCO BORTOLETTO

Via L Bissolati 6/7 30172 Mestre Ve
et i——— - s .
[

u u
T ; ] ! I
%I |Scheda cumulativa: |

[Colore, matrice, cansistenza

Descrizione: [ANTROPICO
( i |

[n” inventario [Foto

n° disegno:

n’ foto bin:

n® foto bin:

X —
note:

dello scavo: [Fotografo:

Direzione tecnica: della scheda:

JE TN B

Figurd: Examples of Forms Required ¢dl loeifidir Different Layers ojuhd G

Although not Venicspecific, the most recent attempt to facilitate the process of logging
archaeological data came in the form of a project called EDANFhe purpose of ETANAL was
to harvest various kinds afchaeological data into a digital litkary Ac ¢ o rETANADL: Ao 0O
Digital Library for Integrated HandlingHdterogeneous Archaeological Daiarchaeological research
results in the production of vast amouwrfitseterogeneous datéield records,mages, GIS records, VR
models, etc. To handle these, most projects use some ikifudnoéition systeén This makes it very
difficult for archaeologists to perforoollaborative research becaumseroperability between such
sy st ems The ardhiteemé df ETRANADL, involved an initial set of archaeological sites with
information on the amount and type of artifacts present at the site. Although this system has not yet been
implemented, the ideas presented in it provide a plethora of useful techrggsiesn like this would

greatly benefit Venice archaeistsg

24 Unni Ravindranathan, Rao Shen, Marcos ABwinealves, Weiguo Fan, Edward A. Fox, James W. Flanagan, *BTLANA
a digital library for integrated handling of heterogeneous archaeological dat&ZBEO®: .
http://csdl2.computer.org/comp/proceedings/jcdl/2004/2493/00/24930076.pdf>.
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Based on our research, the primary areas that had room for improvement were the following:

¢ Sifting through the copious details in forms for useful information is difficult and tedious.

e The manipulation and analysis of data is very difficult due to the way the data is stored and
organized.

As stated earlier, there has been an abundance of information about the past that has come from these
artifacts. If there was a system to haklyzehe dataabout thesartifacts and makeeasier to access,
then itwould uncoverevenmore information about the origins of Venice. This is where our system

comes in.

3.2 DESIGNING ARCHEASY

We have designed a system Hutresses the issues alipveentraling archaeological data in
a webbased applicatioithis system, ArchEasyccurately visualizeecordednterveftion a map of
Venice. Along with this feature, the sydtasa sophisticatedearch function that ga/archaeologists
the ability to eagilaccess their reports. The system will also be able to analyze gicethakioto do
such things as increasing the accuracy of calcalatagological rig§eeFigure5) and grouping
artifacts by different characteristiicezcognize commonalities

9 604015 1% /e

: 1
\ 1) .
B S s - -
5 ) 3" % A5 15% 35 55 @
6 50 30 5% 9 ik s @ b
: 6 50 30 5% G S

P ; £
9305% . . .
‘ < 2 .

N

Vi 27" Googm - magery 82008 Dgtatiobe, Caea/iost ese, Gastys - Te-ra ot ¢ [

Figur&: An Example of ArchEasy Calculating the Archaeological

25 A job thatan archaeologist is given where they perform excavations. Singutdefoento
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To first establish preliminary system requirements we created #¥sendssdée®wchart (refer to
Appendix Bthat demonstrated how the first prototype of the system would work. To further expound
upon our ideas fosystem requirements and better tailor ArchEasy to the needs of its users, we held a
series of interviews with two practicing archaeologists in Venice, Dr. Marco Bortoletto and Dr. Alberto
Zandinella. We gathered the following system requirements fram the

o Ability to record excavation information into online forms.

¢ Ability to print separate forms as well as the amtreento

e Ability to access anterventiy clicking on its corresponding dot on the map. Once
clicked uporvarious formshat are asstted with thanterveniould be displayed

e Final location of amterven®triangulated from the Gr8oordinatesf artifacts found
at thatintervento

¢ Ability to search for forms by typingsearctkeywords and selectikiod of data to be
disgayed( i . e . the objectods depth, its | ocat.i

e Hierarchy of formsrganizedn a manner that would be most intuitive to archaeologists
(SeeéAppendix B).

The ideas that were suggested by our team andeabpyothe practicing archaeologists were
the following:

¢ The ability tacalculat@rchaeological rigi a given area

e Ability to group artifacts by categories such as date, place found, origins, material, and
the layer and depth where the object wamifou

e The ability tanap any search results

e Theability to tag forms with keywords so that whenever a word that matches the tag on

the form is searched for, then the form will appear in the search result.

To design some of the functionalities mentionethoked at other successful websites that had
similar featuresThe feature of clicking on the map to createnserventwas integrated using
Cl i ¢ k2ARBpeGaise ClickZMap encompatsfsinctionality needed for our systdime search
functionaliy was based upon Softstateecause it is allows users to choose the type of data to be
returnedn the search resyltss seen iRigure6 below.

26A detailed description of a systemds functionality that |
27 Geographic information system, captures, storegemalanages and presents data that refers to location.
28 http://www.click2Zmap.com

29The application programming interface allows easy integration of functionality of provided software
30 The webbased applicatianeant for managing ecommerce .sites
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Select the type of data to be returned:

m Date

D Layer
m Depth

[] Image

[] Location

ﬁ Time

m Type

[] Century
[] Site

[] Texture
[] Description ﬁ Color
[] Analysis
[[] Form
[] Tags

Search Keyword:

Roman Artifacts

Search Results

[ Search

N | Date Time Type Color | Depth
1 | 08-12-13 13:32 Stone Blue 2 feet
2 | 08-12-10 13:32 Plastic Red 3 feet
3 | 08-12-12 13:32 Ceramics Yellow 12 feet
4 | 08-10-12 13:32 Stone Grey 12 feet
5 | 07-12-12 13:32 Glass Green 10 feet

Figuré. Search Feature of ArchEasy

Below are screerh of our preliminary{gure7) and final prototypé-igure8)

Uhp Archarofian

Archaeological excavation site map

Create New Site

Continue Report
Search for a Report

View the Map

Interpolate Risk
Edit Account Information

Contact the Administrator
Logout

Copyright 2008 Venice Project Center, Venice Italy

Figurd: First Mbckup of AEeasy

Welcome: Viktoras
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ArcEasy

Archaeology Made Easy

Main Screen Create an Intervento Continue an Intervento

Main Screen

Create an Intervento
Continue an Intervento
Search for a Report

View the Map

Interpolate Risk

Edit Account Information

Contact the Administrator

Logout

Figur®: Screenshét of c h BNawsMirsgeen

With the requirements completely established, we credésdoafor ArchEasy that would
accurately demonstratame ofits functionalities. The primary functionalities that we wanted to highlight
were the systembs abil ityyy mapnteréeptand its lability toramalyzg h f or
archaeological data. We decitiedlisply these abilities because these were the areas that most
concerned the practicing archaeologists we interviewemtder to make the most convincing
deliverable, adbtent Management System (GM&susedbecause it allows easy website creation and
managemenOut of the multiple CMS choices, we agreed upon using WordPress due to its relatively
easy learning curvand capabilities The system demo is present on thebsite:

http://archaeology.veniceprojectcenter.org

3LA CMS is a webased application for simplified creation and management of a website.
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3.3 CONCLUSIONS ANDRECOMMENDATIONS

From this proje¢twewere successful in establishiivgy needs of practicing archaeologists in
Venice and ascertaining the capabilities that they would like to sggstemasuch as our awn
Unfortunately, & were only able to createlesignof the systemwhich willnot be functionauntil
implemented This will require very adept computer science programmers because the system
requirements and functionalities angy wemplicatedAs well as adept computer programmers, the
system needs to be properly promoted as well. In ordlee ®ystem to reach its maximum potential, it
is imperative that archaeologists throughout the city of Venice are made privy tmithasesitaA
system like this will greatly expedite the amount of information that that can be extracted from an artifact,
thus providingnorensi ght i nto Veni ce0s axs@sctoseatodiscoeringthe i n g
origins of Venice.
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4 WRITTEN HISTORYO THE IMPORTANCE OFMANUSCRIPTS

Manuscripts areistoricalunpublished documents, which include correspondence notes, diaries,
literary drafts, financial records, historical maps etc. The information in these documents is extremely
valuablen combining clues that could lead to a better understanding of origins of a place. Unfortunately,
since manuscripts are hand written documents it is difficult to extract this infoandtiag,such

scholarsnusttranscribe these documents.

The Venice tae Archiveworks towards the organization and preservatidfantiscripts in
Venice (seAppendix C). They preservét he entire documentary oheritag
covering 78 kilometers of shelvitdfor a speediatiscovery of the origins of Venice we need to extract
useful information from the massive collection of manuscripts at the Venice State Gucirendy,
users must search through the Archive index to find different manuscripts and the user nituest transcr
the document in the Venice State Archive. Once complete, the manuscript is returned, and the user takes

the transcription and no copy of the transcription is stored at the Venice State Archive.

To solve the problems stated abddmrcester Polytechniostitute students have started a
project called Scripts It is dan online software application to assist archivists and historians in
transcribing anci ent 3*Unnunagely,ithis project isinot tefinedcemoggh fora | f ¢
publicuseand it needs better promotion to gain widespread acceptance in the scholarly community of

transcribers

4.1 BENEFITS OFU-SCRIPT. CURRENT STATE AND UNDEVELOPED FEATURES

Currently, every user transcribes documents for personal use but does not leaveopghind a
for the community of transcribers. Therefore, when another scholar needs to transcribe the same
manuscript, he has to duplicate the effort and start from scr&ctipthelps a user to make electronic
transcriptions and saves thasinscriptionof future use, therelydudngduplication of effortFigure
9 shows thed@ranscription Assistadt i nt er face being used to make

automatically saved on th&Stript database

32 |taly - Venice State ArchivéArchives up to the Treaty of Campoforn2id06-2003 2003, 10/08 2008
<http://portal.unesco.org/@en/ev.php-URL_ID=7221&URL_DO=DO_TOPIC&URL_SECTION=201.html>
33www.uscript.veniceprojectcenter.org

34www.uscript.org
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Home | Transcription Assistant | The Initiative | Development | Team | Resources

] ~ - '
Home Transcribe Search Archive Assistant

file edt wview tools help
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Figur®: User Transcribing a Manuscript Using Boxed WandsriptibesBistant

Currently, manuscripts are organized by the type of record they contain (land deeds, marriage
certificatesfinancial ecords etc.) and not by the place or petsevhich they pertaikvery electronic
manuscript that is transcribed (as shoviiginre9) generatesearchable content and makes it possible

for the user to get results that are relevant to their research Bhigjdeatve of U-Script has not been
implemented yet.

Uscript provides an O6Archive Assistantd that
electronically using-&tript gives us the ability to associate descsiptiamanuscriptsfor example
taggs to make them searchabbégurel0s hows a schol ar searching for
adding the manuscripts of interest to his or Hecright project.

35 Tags are keywords that are atthdheusers to any item of interest; a users can search for tags in the database along with
words transcribed from the manuscript
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Home Transcribe ‘Search Archive Assistant

-| Murano |-

My Project:

Land.. Murano.. Murano-...

FigurdQ User Adding His Search Relligtséi&cripProject

Currently, the archive assistant exists only in the form of an interface. The application has not

been implemented to reflect the functionalities of the interface.

Ll i

ot * i e v lods help _
= Origns ;
WebBased Emergent Manuscript_Transt ﬂﬂﬂﬂ&]&] ﬁﬁ ﬂ .
S {”""",‘,t:,:,"::' i g

i
o Wpsyabns g P bda b diuics sm of (Sniddh

Figurd 1 Suggested Interface foritlee/gsictant
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Currently, the refinements of transcriptions are based on the number of approvals given to
particular versn of a transcription. Research papers have failed to mention a direct relation between the
transcriber (user of the system) and the ranking of the transcription. We evaluated this as a major design
flaw in a system that ranks its users and thereforetedgbat credibility of user be a criterion in terms
of ranking transcriptionssigure13s hows t he r e I36sautsieornd;s a r@aasmctri fpit &
precedence over multiple amateur users transcriptions. This compddedeript still remains a

concept and has had no technical development.

CONTRIBUTION ACCOUNTANT

PN
.

TRANSCRIPTIONS

7 T

NUMBER OF USER APPROVALS

USER

/

CREDITS/MONOPOLY MONEY USER CREDIBILITY

Figurd3 Cross Relation Between User Credibility and Taakscription R

4.2 PROMOTING U-SCRIPT TOUNCOVER THE ORIGINS OF VENICE

In order to better representdisystem to the public we started work on a Content Management
System (CMS8)based website dedicatedt&cript. The delay in the development «8ddpt can be
attributed to the frequent change in the technologies that baugskd to develop the @rc§é and the
lack of monetary funding for the project. Currently, effort is required in making a better user interface for
the system so it can be ubgdhistorians and archiviskbowever, even after the initial release of the

software, it will take tinaand effort to develop thmissingconcepts of kScript as stated previously

36 Certified user is an experienced transcriber who is deemed as a credible source by the Venice State Archive.
37 See footnot8l, page?l
38 U-Script an AJAXbased Online Manuscript Transcription Service. Cafferelli, Piper and Sutman. 2008.
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Currently, much of the documentation pertaining-8etipt is very tectual and is suitable for
readers with a background in computEmseOur websité? aims to gatheall the scattered resources
aboutU-Scriptfrom the internet and offline sources to provide a comprehensive overview of the system
to any interested parties. The website discusgesgbse, benefits and philosophy behind HEeEtipt
system. Itliscussethedesig and current stataf the systerand what théuturedevelopment plans are.
These attributes advertise our projectuture sponsors, developarsd to scholars who transcribe
manuscripts and might want to help promote our c&igerel4is a screenshot of the home page of
our websitedesigned graphically in accordance with the Venice 20.theme

U-script 2.0

This is the Official Webpage of the U-Script system.

Purpose Benefits

U-Script: A web based Manuscript Transcription System

Search

OK

This is the Official Webpage of the U-Script system. U-Script is an AJAX based Manusript Transcription System.

Updates

What's New (1)

December 9th, 2008 by origins

Posted in What's New | No Comments »

Figurd4 Home Page of #sefipt \wbsite

A content management systerseldawebsitean bemaintainedoy users with minimal web
develpment skilleand this was the leading cause of our currerdl@s&dn decisioithe website serves
asa forum wherduture developers can pdatest developments regarding thsctipt systemwith
minimal time lagThis initiative will hopefully spur interest in sponsors and developers to provide the
necessary resources for the continued developmer8aiptl Over time $cript can become a fully
functional open souréesystem that will helgpeed up the analysis of manuscripts and uncover the
mystery behind the origins of Venice and its people.

39 U-Script website at uscript.\vaprojectcenter.org
40 http://www.venice2point0.org/

41 Open sourcés a development methodology, which offers practical accessibility to a product's source (goods and knowledge),
in our case the Software code.
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4.3 RECOMMENDATIONS

Our investigation ahe manuscripranscription process in Venice has led to a conclusion that
we need écript to simplify and innpve the current manuscriptahscription process. The system
already hadata, in the form of digitalanuscripts anttanscriptionsvhich arébeing made available by
the Venice State Archivedqs&ppendix C)At this point the majority of our efforts sk focus on
gathering monetary and labor resources for the developmé8capt to speed up the process of

adopting electronic manuscript transcription
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5 VISUALIZING THE EVOLUTION OF VENICE

ArchEasy and the-kkript systems bring data into onetiocaand How easy searchiagd
some analysiBoth are importarftinctionalitiegor assessingstoricakvidence from theskatasources.
However, dtadriven visuailzation can provide the ability to explore alternative hypatbeandto
visualie the impact of new informatioRor example, one might discover flaws or mismatches in various
data sources or gain a new and more complete understanding of the past by viewing the pattern of
temporal and geographic change predicted by an accumulatedtseica\ndence.

5.1 VISUALIZATION SYSTEMDESIGN

As we know, historicavidencean change depending on new discoveries. Visualization should
therefore be flexible enough to accept these possible changes. We designed a system that would produce
a datedriven animation of the evolution ofj@ographicarea. The primary functionalities of system
are

¢ |t usesautomatedhputof datarather tharnputting it manually.
e It accepts data changes edsigry input data change is reanimated automatically
e It recreates the evolution of a place as accurately as.possible

¢ It can be implemerdemultiple wayby choosing different visualization software suites.

Our systenhas two fundamental componemtsideling software and input data soufes.
modeling sfiware is responsible for creating an animatidn a pl ace deredingv ol ut i
intermediate points (circles represenéingmasses) from the input d@daation and estimated date)
The latter can be easily extracted from systems like ArchEds$aid. Tacrossvalidate with other
sourcesthe systenmcorporats historically acceptedaps of an aress checkpoints in the animation.
Figurel5displays acreenshot of thevelution of Murano where colored circles gmeinput data
points and brown landmasses represent the look of the island based on historically approved maps
Userscancompareocations and timing displayfed input data withthesecontemporaneous maps.

More detailed explanation of the systemrdapjgeare Appendix D.

33



Figurd5 Screenshot of an Animation of Mur
Using Sample Input Data.

5.2 PROOF OFDESIGN CONCEPT

In order to evaluate the design feasibility, we created an example animation using our design
conceptssedrigurel5 above We decided tase Mayé because it had the ability to produce required
quality datariven animations the team was already familiar with the softwakppeddix D for a
more detailed explanation of this implementation cheinthermore, May&as embedded Python
scripting3 language whigbermitswriting scripts to automate the animation and modeling process. We
wrote a script (se&ppendix D)that read sample input data from a file and created an animation of the

evolution of Muano, an island locatedtjmorth of Venice. The animat@ppears at

http://origins.veniceprojectcenter.org/downloads/muranoEvolution.wmv

42Maya is high end three dimensional (3D) modeling software.
43 Scripting language is a type of programming language that is used for developing small scale applications called scripts.
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5.3 CONCLUSION AND RECOMMENDATIONS

We haveproducd a prototype ofin animation thamtegrates a range of histatievidence into
a usefulchronological andeographicalisplay The next stejis to combinalifferent componentsf
the systeninto one sophisticated applicatiwhich willmake the process of creating a data driven
animation even easidisingopensourcé* softwarecould avoidthecos of Mayads .expensi

Datadriven visuailzation providesthe ability to explore alternative hypahet visualize the
impact of new information, and to visualize geographically what is well understdoat dahat.
When completedhis applicationvill provide chronological analysisistorical informationelated to

the evolution of a given area.

44Qpensource software is free software.
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6 PROJECTSUMMARY

Our project leaves behind comprehensive recommendations and system designs

including:

e An achaeological data management and manipulation sysiEmEasyand
its onlinedenonstration.

e A brand newwebsite forpromoting themanuscript transcription system, U
Script.

e A historical data visualization system as weHn&sationof evolution of
Venice,

¢ An interactivemap ofmultiple theories about the origins of Venetians

e A collaboration witlthe National GeographitBM Genographidroject inan
effort to find the true origins of Venetians.

Immediae work done on the ArchEasy;Scriptand histaical datavisualizatiorsystem will
improvethe historical data discovand analysjgocesdy making it simpleFollow up projects should
utilize the collaboration between Venice Project Centethar@enographidrojectto collectDNA
samples anest the different theorie$ the migratory paiof early Venetians. Once these efforts have
been implemented to their capacity, we will have a better understanding of the true origins of Venice and

its people The summary of this project can also bedoart:

http://origins.veniceprojectcenter.org
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APPENDIX A-DNA SUPPLEMENT

IMPORTANT CONCEPTSIN DEPTH

There are several important concepts to be familiar with when discussing DNA technology in
application to origin investigation. All normal hum#a centain deoxyribonucleic acid, or DNA.
DNA strands are long chains of molecules, the sequence of which tells the cell how to function. DNA is
organized into a unit called a gene. Pairs of genes are called chromosomes. The normal human cell has
46 ciromosomes, organized into 23 pairs. There are 22 pairs of normal chromosomes and 1 pair of sex
chr omosomes. The sex chromosomes determine a
chr omosomes, where as mal es havEevexne iohXd varddi aod
sequence is unique. However, there are specific sequences of DNA that serve as genetic markers for
groups of people. These specific DNA sequences are hagllet/pesSpecific haplotypes are
characteristic of different ethniogps, which is the basis for population DNA analysis.

Rarely, a random mutation occurs in the DNA sequence during replication. This mutation is
then passed down from generation to generation, and becomes a marker for that line of people. There
aretwomi n methods for tracking these mutation mar
chromosome. The Y chromosome of a male is the exact same-asrtimeogome of his father, except
for random mutations, which are rare. This allows for aimeate be traced. The second technique
uses mitochondrial DNA (mtDNA). Mitochondria are structures found in our cells that produce most of
our bodyds energy. They have their own uniqgue
from our nomal DNA. Mitochondria are passed from mother to child, so they can be used to track a
female lineage. For mtDNA analysis, DNA samples from both genders can be used for testing.
However, since only males have Y chromosomes, Y chromosomal analysisbeapeofdrmed on
males.

STUDIES INCORPORATINGDNA ANALYSIS

On October 30, 2008, Pierre A. Zalloua et al publishegpthep er o0l dent i fying G
of Historical Expansi ons: P h deerPhoeric@ans wdfeoao@mpir i nt s
trading civilization (around 12800 BC), centered in modern day Lebanon, on the Eastern shore of the
Mediterranean. The Phoenicians were connected to the rest of the Mediterranean through extensive
trading routes. Researchers investigated Phoemidé&aDNA traces in modern populations throughout
the Mediterranean. The study investigated the expansion of the Phoenician empire using DNA analysis,
and developed a method to more accurately detect genetic influences of a race. The method can identify

what the paper calls a oO0specific historical expa
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CORRESPONDENCE WITHDAVID COMAS

Dear Erik,

Thanks for your mail.

The procedure you mention is correct. The only problem is that we do not
knowwhen the samples will be already typed since that depends on the
arrival of the samples, the lab procedures and the release of the data on
the web. | am afraid | cannot give you a specific date.

Concerning the consent form: there is no problem withdtiications. We
would only require the scan of the last page with the signature of each of
the volunteers.

No problem to analyze your own samples. Of course these samples will not be
included in the Venetian pool. But feel free to send your own samples,

problem.

| will be in Barcelona from November 25th to 27th, so feel free to come to
our lab. Just let me know about your plans. Please, find attached a map of
the city and the address of our institute.

Please, do not hesitate to contact me if youtmdler questions.

Best regards,

David Comas

Unitat de Biologia Evolutiva

Departament de Ciencies Experimentals i de la Salut
Universitat Pompeu Fabra

Doctor Aiguader 88, 08003 Barcelona

Tel: +34 93 3160843

Fax: +34 93 3160901

E-mail: david.comas@upiued

----- Mensaje original--
De: Carlson, Erikijailto:ecarlson@WPI.EDU ]
Enviado el: miércoles, 12 de noviembre de 2008 15:07

ParaDavid Comas
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https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=mailto%3aecarlson%40WPI.EDU

CC: veO®rig@WPI.EDU; Davis, Paul W.; Carrera, Fabio

Asunto: RE: Genographics and Origins of Venice

Professor Comas,

We have a few questions for you before we begin sarfjplgf all, we

are making cards with individual GPID and aatstssctions to give to the

test subjectdror instructions, we will give them the following website
(https://www3.nationalgeographic.com/genographic/ ), and instructions to type

the GPID into the text box titled OEnter Your

Is this the correct procedure, and what happens after they enter their code
on this pageWewould also like to let the test subject know how long they
should wait before their results will be available.

We slightly modified the informed consent form, just editing out the blood
sample references and adding our WPI contact and mission (seerat}tach
Do you need all three sheets from each participant, or just the last page
where they signed?an we simply scan and email the signed page, or would
you like hard copies mailed to you?

On a different topic, could the four of us students take sucleek

samples and get them analy2&@would obviously need to separate them
from the rest of the Venetian samplest us know if this is possible.

Also, some of the team is planning to visit Barcelona for vacation the week
of November 23rdWould yu be free to meet if we camé®ould be great

to meet you, see the lab and get a few photos for our report. Do let us know
what day/time would work best for you if you're available. We will be in
Barcelona from November 25th (Tuesday) till Novembe(Darsday).

Thanks,
Erik Carlson

From: David Comas [david.comas@upf.edu]

Sent: Friday, November 07, 2008 11:03 AM

To: Carlson, Erik

Cc: veO®rig@WPI.EDU; Davis, Paul W.; Carrera, Fabio;
jaume.bertranpetit@upfiedegonya.martinez@upf.edu
Subject: RE: Genographics and Origins of Venice
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Dear Erik,

Thanks for your mail.

It is great to know that the kits arrived without problems.

- Unfortunately, we do not have the consents translated to Italian. It would
be verynice if Professor Carrera could translate them into Italian.

- About family history: the questions are about the places were their
ancestors were born. Basically, asking the volunteers where their
grandparents were born.

- GPID codes. Begofia Martin@euz,who is involved also in the project,

will send you the codes. Sorry for the delay

- Storage and shipping. Samples can be stored at room temperature without
problem. You can send the samples by FedEx and we will pay for the shipping
if necessary.

When talng the samples be sure that the volunteers scrape energetically the
inner part of the cheek (even both cheeks) in order to obtain enough cells
to perform the DNA extraction.

Do not hesitate to contact us if you have further questions.

Best wishes,

David Comas

Unitat de Biologia Evolutiva

Departament de Ciéncies Experimentals i de la Salut
Universitat Pompeu Fabra

Doctor Aiguader 88, 08003 Barcelona

Tel: +34 93 3160843

Fax: +34 93 3160901

E-mail: david.comas@upf.edu

----- Mensaje originai--
De: Carlsn, Erik ailto:ecarlson@WPI.EDU ]

Enviado el: viernes, 07 de noviembre de 2008 16:13

Para: David Comas
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https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=mailto%3aecarlson%40WPI.EDU

CC: veO®rig@WPI.EDU; Davis, &l W.; Carrera, Fabio;
jaume.bertranpetit@upf.edu; begonya.martinez@upf.edu
Asunto: RE: Genographics and Origins of Venice

Hello Prof. Comas,

We received the test kits in the mail yesteYdayust have a few

guestions before we begin:

Firstly, do yothave the consent forms in ItaliaDtherwise, could

Professor Carrera translate the document?

Secondly, the "Procedure" section of the consent form mentions that
guestions about family history will be asWétht are these questions?

In the previous emayou mentioned the GPID codes, but we did not see them
in the package you serilow will those be assigned?

Finally, how will storage and shipping of the samples on our end be handled?
Thanks again, we look forward to beginning the sample collection!

Best,

Erik Carlson

WPI Origins of Venice team

veO8orig@wpi.edu<mailto:ve@Big@wpi.edu>

From: David Comas [david.comas@upf.edu]

Sent: Tuesday, November 04, 2008 5:05 AM

To: Carrera, Fabio

Cc: veO®rig@WPI.EDU; Davis, BaW.; jaume.bertranpetit@upf.edu;
begonya.martinez@upf.edu

Subject: RE: Genographics and Origins of Venice

Dear Fabio,
Thanks for your message and your interest in collaborating.
We will send you the kits to the address you suggested during thigeweek.

will send you 300 buccal brushes and 300 tubes to collect the samples. We

will also give you some codes (GPID: Genographic Project ID). These codes
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can be given to the participants, and each participant could access the
Genographic webpage to have éssiits.

December 13 is too tight for us to have the results of the samples: DNA
extraction and genotyping analyses take time and | am afraid we will not
able to have all the results by this date. Anyway, we will do our best.

Please, let us know if youeaiwe the material in a proper state and if you
have any further questions.

It is a pleasure to collaborate with you in this project.

Best wishes,

David Comas

Unitat de Biologia Evolutiva

Departament de Ciencies Experimentals i de la Salut
Universitat Bmpeu Fabra

Doctor Aiguader 88, 08003 Barcelona

Tel: +34 93 3160843

Fax: +34 93 3160901

E-mail: david.comas@upf.edu

De: Carrera, Fabimpilto:carrera@WPI.EDU ]

Enviado el: lunes, 03 de noviembre de 2008 1:50

Para: David Comas

CC: veO®rig@WPI.EDU; Davis, Paul W.; jaume.bertranpetit@upf.edu;
begonya.martinez@upf.edu

Asunto: Genographics and Origins of ¥eni
Dear Prof. Comas:

Thank you very much for your kind offer to collaborate with us on our
project regarding the Origins of Veniéée are eager to begin collecting
samples in and outside of Venice immediately.

My name is Fabio Carretaam a Venetiaand the director of the Worcester
Polytechnic Institute Venice Project Center, which celebrates its 20th
anniversary this fall (see
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www.venice2point0.org<http://www.venice2point0.0 rg >).

The student team that contacted you is only here until December 13, so it
would be great if you could send the kits to the address below as soon as
feasible:

Fabio Carrera
Calle Gorizia 6
S.Elena 30122

Venice, Italy

We are hoping that at least sashyour analyses could be carried out

before the students leave, so that they could incorporate the results in

their final report, which is also due on Dec. 13.

I f that i snot possibl e, our center can continue
this semester, witinother student team, so that we can achieve our goal of
determining where the Veneti came from, out of all the legendary and
mythological origins ascribed to them by the various historians who have
ventured hypotheses about their linedgecan send yaumap of presumed
locations of origin, if that can help you in focusing the analyses of our
samples against the information in your databa&ewill be willing to

collect as many samples as you deem necessary for the purpose, way beyond
the minimum 108amples you mentioned in your email.

Once you send us a timeline for the shipping of the kits and for their
subsequent analyses, we will probably want to discuss in more detail with
you some of the logistics details of the prot&escould probably dbat

by phone or skype to expedite matters.

Meanwhile, we just look forward to hearing from you and we ybardgain
for this tremendous opportunity.

Sincerely

Fabio Carrera

Fabio Carrera, Ph.D.
carrera@wpi.edu<rti:carrera@wpi.edu>

http://www.wpi.edu/~carrera
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in Venice until Dec. 15, 2008

Venice Project Centerr39 041 5233209

Italian Cellular: +39 335 585292

Hello Professors,

We received this email from David Comas, a professor at a University in Barcelona, who is one
of the members of the Genographic projébtiey are interested in working wishta actually
investigate the Origins of Venetians through DNA, through the Genographic proggct.

would take care of all the costs (sample taking material, DNA extraction, analysis, everything)
our team would collect the samples.

Instead of just doing feasibility study, we can actually help find the origin of Venetians.

Our team would love to pursue this project, and could be a great contribution to the work done
by the Venice Project Center.

-Erik

From: David Comasl@vid.comas@upf.edu]

Sent: Thursday, October 30, 2008 7:42 AM

To: jaume.bertranpetit@upf.edu; begonya.martinez@upf.edu
Cc: Carlson, Erik; ve@8ig@WPI.EDU

Subject: RE: Origins of Venice

Dear Erik and collaborators,

Erin Burke from Genographic headquartes forwarded me your mail.
First of all, thanks for your interest in Genographic. My name is David Comas and | am one of

the Principal Investigators involved in Western/Central European analysis for Genographic.

We will be happy to collaborate withh yad help you with your project. We are interested in
collecting samples all over Europe to analyze uniparental markers (mitochondrial DNA and Y
chromosome markers). The requirements for the inclusion of individuals in the sampling are the
following:

- No minors (under 18 years old) will be included

- Only males should be included (since we want to analyze both maternal and paternal

markers)
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- Volunteers should read and sign the informed consent form (find it attached)

- Volunteers should not be related (no siblings, fedheuncln e phew, €) : onl vy
member of these pairs may be included in the sampling

- Vol unteersd grandparents should be from t

recent migrationgnd their origins should be recorded.

Within this context, we will be happy to collaborate with you doing the genetic analysis of the
samples you could provide. Not to mention that all costs for DNA extraction, lab managing and
genetic analyses will bedday us. We are working usually with blood as the DNA source, but it
is also possible for us to work with saliva/buccal swabs. | guess that for you would be easier to

get buccal swabs rather than blood since you do not need trained medical personnel.

Our proposal is the following:

During you stay in Venice, you could do the sampling and send us the samples. We will proceed
with the laboratory analyses and help you in the statistical analyses of the data.

In order to do that, we can send you the maters and mouth brushes) to perform the

collection of the samples.

In order to have a good representation of individuals, we are dealing with a minimum of 100
male samples for geographical region analyzed. In your case, a minimum of 100 unrelated males
whose ancestors came from the Veneto region will be needed. If you think you could also collect
other samples from other neighboring regions (such as Friuli Venezia Giulia, Trentino Alto

Adi ge, Lombardia, Emilia Romag®ewillbéasof or comp
welcome.

Please, let us know what is your feeling about the proposal and if this could help to develop your
project.

Yours sincerely,

David Comas

Unitat de Biologia Evolutiva

Departament de Ciencies Experimentals i de la Salut
UniversitaPompeu Fabra

Doctor Aiguader 88, 08003 Barcelona
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Tel: +34 93 3160843
Fax: +34 93 3160901
E-mail: david.comas@upf.edu

De: EBurke@ngs.ormfilto:EBurke@ngs.qrgn nombre de genographic@ngs.org
Enviado el: miércoles, 29 de octubre de 2008 21:59

Para: david.comas@upf.edu; jaume.bertranpetit@upf.edu

Asunto: Fw: Origins of Venice

Dear David and Jaume,

This B an email from an organization based Massachusetts that is interested in doing work in
Venice with the Genographic Project. | have told them that | am forwarding you the email and
that you would follow up with them if appropriate. Thanks!

With best regds,

Erin Burke

The Genographic Project
www.nationalgeographic.com/genographic

Sign up for the Genographic Project Newsletter!

You'll receive the latest news on field research,

Genographic stories, and highlights from the Web site.
http://newsletters.nationalgeographic.com/p/National%20Geographic%20Societydpdmogr

c_Project

This transmission is intended solely for the addressees(s) shown above. It may contain
information that is privileged, confidential or otherwise prdtéoim disclosureAny review,
dissemination or use of this transmission or its content by persons other than the intended
addressee(s) is strictly prohibitégou have received this transmission in error, please notify
me immediately anehaail theoriginal to me at the sender's address above by replying to this

message and including the text of the transmission received.
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https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=mailto%3aEBurke%40ngs.org
https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=http%3a%2f%2fwww.nationalgeographic.com%2fgenographic
https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=http%3a%2f%2fnewsletters.nationalgeographic.com%2fp%2fNational%2520Geographic%2520Society%2fGenographic_Project
https://exchange.wpi.edu/owa/redir.aspx?C=cd83e14b9c0e425bab46b2f252903947&URL=http%3a%2f%2fnewsletters.nationalgeographic.com%2fp%2fNational%2520Geographic%2520Society%2fGenographic_Project

----- Forwarded by Erin Burke/HQ/NGS on 10/29/2008 04:54 RPM
"Carlson, Erik" <ecarlson@WPI.EDU>

10/15/2008 02:16 PM

To

"genographic@ngs.org" <genographic@ngs.org>
cc

"ve08orig@wpi.edu" <veQ8rig@WPI.EDU>
Subject

Origins of Venice

Erik Carlson

Felix Nwaobasi

Shikhar Saxena

Viktoras Truchanovicius

Interdisciplinary and Global Studies Division

100 Institute Rd.

Worcester, MA1609

Email: veO®rig@wpi.edu<https://exchange.wpi.edu/owa/ved@wpi.edu>

Oct. 15th, 2008

To whom it may concern,

We are a team of Undergraduate students from Worcester Polytechnic Institute, completing our
Interactive Qualifying Project (IQP),éntd o Veni ce: Genesi Durof t he
team consists of four thiggbar students: Erik Carlsb@hemical Engineering, Felix Nwaobasi

0 Interactive Media and Game Development, Shikhar SeQenguter Science, and Viktoras
Truchanoviciud Computer Science.

The IQP is an opportunity for students to address problems and issues that affect communities
around the globeStudents travel to project sites around the world, and we are very excited to

be traveling to Venice, IltaWe willbewdiingonrs i t e i n the oO0city of waf
starting October 20th.

Our project goal is to contribute to a better understanding of the origins of Venice and its
people.As part of our project, we are investigating the feasibility of using DNAstgate
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the lineage and genetic roots of the Venetian pedplgerstandably, we were very excited to
learn about the Genographics project, and the possible opportunities it presents for our project.
Feel free to visit our team webpage at the foticaddress:

http://venipedia.org/index.php/Venipedia:Veni888_I1QP_Origins_Group

We would like to discuss the possibility of working with the Genographics project to investigate
the genetic journey of the Venetian pedpe.have contact with several members of ancient
Venetian families, through one of our projeasads; Dr. Fabio Carrera
(carrera@wpi.edu<mailto:carrera@wpi.edas)we will be in Venice, we can complete any
sample collection and related work.

Thank you for the consideratioie feel this would be a valuable addition to the Genographics
project, a the genotype of true Venetians can be discovered and added to the knowledge of
manki ndds i mpfyoa sosld kinely reply to this letter.by sendingraaikto
ve08orig@wpi.edu<mailto:ve@Big@wpi.edu>, it would be greatly appreciated.

Sincerely,

Origins of Venice Team

52
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WPIINTERNAL REVIEW BOARD APPLICATION

The following is the WPI Internal Review Board application for this portion of the project.

WORCESTER POLYTECHNIC INSTITUTE WPl IRB use only
institutional Review Board | IRE#
Application for Approval fo Use Human Subjects in Research | Date:

If your project has any federal sponsorship {e.g. federal funding), either prime or pass-through, the WPI IRBis
not authorized to perform a review. Please contact Christina DeVries in Research Administration at {508) 831-
6718 for direction to an appropriate IRB. DO NOT submit an application to the WPI IRB.

VPl
This application is for: {Please check ong) [ Expeditad Review [ Fuil Review IRE
Principal Investigator (P1) or Project Faculty Advisor: (NOT a student or fellow; must be a WP empioyes) | aniy
E-Mal
Mame: Fabio Carrera Tel Mo: +30 041523-3200  Address: _carrera@wpi.edu o
Depariment _Interdisciplinary and Global Studies Division
Co-Investigator{s): (Co-Plifslnon students}
E-Mst  david comas@upl.ed
Marna: DavidComas _ Telmo: _+34 83 3160843 Address: _u a
Eahlail
Maime: A TelMe: - . M 000 0 0|0
Student Investigator(s):
E-hdail
Mame: Erik Carlson Tel Mo: _+39 348 3343864 Address: ecarison@wpiedu [ O
E-hdail
Mame; Vikioras Truchanovicius Tel Mo +39 348 5250176 Address: _victori@wpi.adu O

Check if: (] Undergraduate project (MQP, IQF, Suff, other) _IQP
[] Graduate project (M.5. Fh.0., other)

Has an IRB ever suspended or lerminated a study of any investigator listed above?
Mo []  Yes [ (Affach 2 summery of the evenf and resolution.)

Vulnerable Populations: The proposed resaarch will involve tha following (Check all that apply):
pragnant women []  human fetuses [ neonates [ rminors/childran [ prisoners []
students [ individuals with mental disabilities [_] individuals with physical dsabilities []

Collaborating Institutions: (Plasse iisf all collaborating [nstitutions.)
Nalional Geographic and IBM-The Genagraphic Project

Locations of Research: (if af WPI, please indicale where on campus. If off campus, plaase give delfails of locations.}
Samples collected in Venics and surrounding area, analysis completed at Universitat Pompsu Fabra, Barcelona, Spain

£
Project Title: Venica: Genjisis of the City and its People

Funding: (If the research is funded, please enclose one capy of the research proposal or mast recent draft with your
apmication.)

Funding Agency:  Mational Geographic and IBM--The Gencaraphic Profect WP Fund:

Human Subjects Research: (AN study personnel having direct contact with subjects must take and pass & fraining
courss an human subjects ressarch. There is a ink te a web-based fraining course thaf can be acoessed under the
Training fink on the IRE web site hitp:Mvww, wpi edu/ddmin/ResesrchIRBAraining. himi. The IRE requires a cogy of the
complelion cerificate from the course or proof of an equivafant pragram.)

Anticipated Dates of Research:

Start Date: _1A7/2008 Completion Date: 12/12/2008 Ly

W INSTITUTIMONAL REVIEW BOARD
AFFPLICATION FOR APPROVAL TO USE HUNMAN SUBSECTS iN RESEARCH
ravised 12403007
1afd




Protecting Human Subject Research Participants

- & \\/" 5 " ‘V,' 7 e

Certificate of Completion

&% The National Institutes of Health (NIH) Office of Extramural Research
258 | certifies that Erik Carison successfully completed the NiH Web-based
i fraining course "Protecting Human Research Participants”,

% Date of completion: 11/04/2008
! Certification Number: 128915

http://phrp.nihtraining.com/users/cert php?c=127915

11/7/2008
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Institutional Review Board Section 2.A

Venice: Genesis of the City and its People

The student IQP team will be performing the sample collection for the Genographic Project, which is
a collaboration between National Geographic and IBM (see

https://www3. | aphic.c }. The Genographic contact is David Comas,
who is one of the Principle Investigator of the Genographic Project. The Geographic Project aims to
investigate the migratory history of mankind, by analyzing DNA samples from groups of people all
over the world. The 1QP team will be collecting cheek swab samples from Venetian males for
analysis by the Genographic Project team. There are two types of genetic tests: mitochondrial DNA
analysis (traces maternal lineage) and Y-chromosomal analysis (traces paternal lineage). Only male
samples will be collected, since both maternal and paternal genetic tests can be performed on male
DNA. Only maternal genetic tests can be performed on famale DNA.

Test subjects will be contacted through Professor Fabio Carrera and the Venice Project Center. The
subject will be asked if both sets of their grandparents are from the Venice region, confirming they
are eligible for participation. The subject will be asked to swish their mouths with water. For sample
coliection, the following procedure will be used:

1. The swab brushes are individually packaged. Open the Omni Swab packaging at the handle
end and carefully remove swab,

2. Holding the handle end of the swab, scrape the collection tip firmly against the inside of the
cheek 5-6 times (about 10 seconds) being careful not to depress the plunger that ejects the
tip.

3. After taking the sample, eject the tip by firmly pressing the plunger at the end of the handle
into a labeled 2mL microcentrifuge tube (a small test tube)

The person administering the test will be wearing gloves. The test tube will be labeled with an
idantification code, and a code matching the sample will be given to the test subject. They can then
g0 10 the Genographic website and view their individual results. They can also withdraw their
sample from the study/database if they choose to do so by using this code. The samples will be
malled to David Comas of the Universitat Pompeu Fabra in Barcelona, Spain.

WP! INSTITUTIONAL REVIEW BOARD
APPLICATION FOR APPROVAL TO USE HUMAN SUBJECTS IN RESEARCH
revised 12/11/2007
20f86
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Instructions: Answer all questions. If you are asked to provide an explanation, please do so with adequate details. if
needed, attach itemized replies. Any incomplete application will be returned.

1.) Purpose of Study: (Please provide a concise statement of the background, nature and reasons for the propossd
study. Insert below using non-fechnical language that can be understood by non-scientist members of the IRB.)

Investigate the origin and lineage of the Venetian people through DNA analysis.

2.) Study Protocol: (Please attach sufficient information for sffective review by non-scientist members of the IRB.
Define all abbreviations and use simple words. Unless justification is provided this part of the application must not
exceed 5 pages. Atfaching sections of & grant application is not an acceptable substitute.)

A.) For biomedical, engineering and related research, piease provide an outline of the actual experiments to be
performed. Where spplicable, provide a detailed description of the experimental devices or procedures to be used,
detailed information on the exact dosages of drugs or chemicais to be used, total quantity of blood samples to be used,
and descriptions of special dists.

B.) For applications in the social sciences, management and other non-biomedical disciplines please provide a
detailed description of your proposad study. Where applicable, include copies of any questionnaires or standardized
tests you plan to incorporate into your study. If your study involves interviews please submit an outiine indicating the
types of questions you will include, '

C.) If the study involves investigational drugs or investigational medical devices, and the Pl is cbtaining an
Invastigational New Drug (IND) number or Investigational Device Exemption (IDE} number from the FDA, please
provide details.

D.) Please note if any hazardous materials are being used in this study.
E.) Pieasz2 note if any special diets are being used in this study.
3,) Subject Information:

A.) Pleasa provide the exact number of subjects you plan to enroll in this study and describe your subject population.
(eg. WP students, WP| staff, UMASS Medica! patient, other)

Males: 200 Females: O Description: _Ventian Males over the age of 18

B.) Will subjects who do not understand English be enrclled?
No [ Yes [<X (Please insert below the language(s) that will be franslated on the consent form.)

ftalian

C.) Are there any circumstances under which your study population may feel coerced info parficipating in this study?
No Yes [ (Pleass insert below a description of how you will assure your subjects do not feei coerced.)

D.) Are the subjects at risk of harm if their participation in the study becomes known?
No B Yes [ (Please insert below a description of possible effects on your subjects.)

WP INSTITUTIONAL REVIEW BOARD
APPLICATION FOR APPROVAL TO USE HUMAN SUBVECTS IN RESEARCH
revised 12/11/2007
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