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XXX=Social Science

— “Investigating social and behavioral relationships and interactions through: social simulation,
modeling, network analysis, and media analysis”, Wikipedia

XXX=Biology

— “The science of using biological data to develop algorithms or models to better
understand biological systems”, Wikipedia

XXX=Journalism
— “Finding and telling news stories, WITH, BY, or ABOUT algorithms”, Nick Diakopoulos

XXX=Archival Science ?

— The Focus of this seminar...



A trans-disciplinary field concerned with the application of:

— computational methods and resources to large-scale records /
archives:
e processing, analysis, storage, long-term preservation, and
access,
* with the aim of improving efficiency, productivity and precision

— in support of appraisal, arrangement and description, preservation
and access decisions, and engaging and undertaking research with
archival materials.



An example ( for Prof. Kohei Hatano !)

Deep learning software to help botanists

Botanical specimen categorization at museums (5 million specimens)
Two big data analytics questions:

1.

With what accuracy can a trained neural network sort mercury-stained plant specimens
from clean ones? [90-94%]

2. With what accuracy can machine learning algorithms recognize members of two similar
plant families? [96-99%]
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1. Always Already Computational — Collections as Data:

— Goal: Hold meetings to develop strategies around library collections that support
computationally-driven research and teaching

— Website: https://collectionsasdata.github.io/ [ Look at Resources Tab ]
— Funded by an IMLS National Forum Grant:
« Award Abstract: https://www.imls.gov/grants/awarded/Ig-73-16-0096-16

« Full Proposal: https://www.imls.gov/sites/default/files/grants/lg-73-16-0096-16/
proposals/lg-73-16-0096-16_proposal_documents.pdf



2. Collections as Data:

— Goal: The rise of accessible digital collections coupled with the development of tools
for processing and analyzing data has enabled researchers to create new models of
scholarship and inquiry.

— 2016 Meeting: http://digitalpreservation.gov/meetings/dcs16.html
— 2017 Meeting: http://digitalpreservation.gov/meetings/asdata/impact.html
* YouTube videos: https://www.youtube.com/watch?v=0JWMHzgCu3c



3. Heritage and Data: Challenges and Opportunities for
the Heritage Sector

— Goal: Discuss challenges and opportunities arising as data becomes ever more
significant in the heritage sector.
— June 2017 British Library Meeting: http://hr.thedistrict.co.uk/app/uploads/2017/11/
Heritage-Data-Challenges-Opportunities-Report.pdf
— The cultural and natural heritage sector holds rapidly increasing volumes of data
largely on human society and culture, past and present, which has become a new
frontier of digital operations for many institutions.



« (Goal: Explore computational treatments of archival and cultural content
« Google Group: computational-archival-science@googlegroups.com
« Foundational Book Chapter: Jan. 2018

— Book: “Advances in Librarianship — Re-Envisioning the MLIS: Perspectives on the Future of Library
and Information Science Education”.
— Book Chapter: “Archival Records and Training in the Age of Big Data”

CAS Founding Partners:
- United States:
-  TACC: Maria Esteva
- NARA: Mark Conrad
- UMD: Richard Marciano, Bill Underwood, Greg Jansen, Michael Kurtz
- Canada:
- UBC: Vicki Lemieux
- United Kingdom:
- KCL: Mark Hedges



(1) Evolutionary prototyping and computational linguistics (Bill Underwood)

(2) Graph analytics, DH and archival representation (Richard Marciano)

(3) Computational finding aids (Greg Jansen)

(4) Digital curation (Michael Kurtz)

(5) Public engagement with (archival) content (Mark Hedges)

(6) Authenticity (Victoria Lemieux)

(7) Confluences between archival theory and computational methods (Maria Esteva)

(8) Spatial and temporal analytics (Mark Conrad)



CAS Portal: http://dcicblog.umd.edu/cas/

SO FAR:

1. Workshop on CAS at Harvard Library (Dec. 2017)

2.  Workshop at IEEE Big Data 2017 in Boston — CAS #2 (Dec. 2017)

3. Workshop at IEEE Big Data 2016 in Washington D.C. — CAS #1 (Dec. 2016)
4. Inaugural workshop at U. Maryland iSchool on CAS (Apr. 2016)

FUTURE:

1. Annual Association of Canadian Archivists (ACA) in Canada (June. 2018)

2. Annual Society of American Archivists (SAA) in D.C. (Aug. 2018)

3. iConference 2019 at the U. Maryland (Mar. 2019)



http://dcicblog.umd.edu/cas/ieee big data 2016 cas-workshop/

1: Exploring Archives with Probabilistic Models: Topic Modelling for the Valorisation of Digitised Archives of the European
Commission [Belgium & Google Germany]

#2: Traces Through Time: A Probabilistic Approach to Connected Archival Data [The UK National Archives]

#3: Opening Up Dark Digital Archives Through The Use of Analytics to Identify Sensitive Content [USA]

#4: Computational Provenance in DataONE: Implications for Cultural Heritage Institutions [USA]

#5: Content-based Comparison for Collections Identification [USA]



#6: Breaking Down the Invisible Wall to Enrich Archival Science and Practice [USA]

#7: Mind the explanatory gap: Quality from Quantity [UK]

#8: Understanding Computational Web Archives Research Methods Using Research Objects [Canada]

#9: Appraising Digital Archives with Archivematica [USA]

#10: Mining and Analysing One Billion Requests to Linguistic Services [Germany]



http://dcicblog.umd.edu/cas/ieee big data 2017 cas-workshop/

#1: Building new knowledge from distributed scientific corpus; HERBADROP & EUROPEANA: two concrete case studies for exploring
big archival data [France & Netherlands]

#2: An Infrastructure and Application of Computational Archival Science to Enrich and Integrate Big Digital Archival Data: Using
Taiwan Indigenous Peoples Open Research Data (TIPD) as Example [Taiwan]

#4: The Cybernetics Thought Collective Project: Using Computational Methods to Reveal Intellectual Context in Archival Material [USA]

#5: Towards Automated Quality Curation of Video Collections from a Realistic Perspective [USA]

#7: Auto-Categorization & Future Access to Digital Archives [Canada & USA]




#8: Heuristics for Assessing Computational Archival Science (CAS) Research: The Case of the Human Face of Big Data
Project [USA]

#9: What Can a Knowledge Complexity Approach Reveal About Big Data and Archival Practice? [Netherlands]

#10: Protecting Privacy in the Archives: Preliminary Explorations of Topic Modeling for Born-Digital Collections [Canada]

#11: Identifying Epochs in Text Archives [United Kingdom]

#12: GraphQL for Archival Metadata: An Overview of the EHRI GraphQL API [United Kingdom]

#13: The Blockchain Litmus Test [USA]

#14: A Typology of Blockchain Recordkeeping Solutions and Some Reflections on their Implications for the Future of Archival
Preservation [Canada]



CAS 2017

* Benjamin Lee — United States Holocaust Memorial Museum, USA

Context (from Wikipedia):

“The International Tracing Service (ITS), in Bad Arolsen, Germany, is an
internationally governed center for documentation, information and
research on Nazi persecution, forced labor and the Holocaust in Nazi
Germany and its occupied regions.”

It includes almost 50 million CNI (Central Name Index) Cards.
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 William Underwood, Richard Marciano, ... — USA



WESTERN DEFENSE COMMAND AND FOURTH ARMY
WARTIME CIVIL CONTROL ADMINISTRATION

Presidio of San Francisco, California
April 1, 1942

INSTRUCTIONS
TO ALL PERSONS OF

JAPANESE

ANCESTRY

Living in the Following Area:

All that portien of the City and County of San Franvisco, State of California, lying generally west of the north-south
lin: established by Junipero Serea Boulevard, Worchester Avenue, and N ineteenth Avene, and lying generally north
aof the cast-west line established hy California Street, to theintersection of Maurket Street, und thenes on Market Street
1o San Francisco Bay.

All Japanese persons, both alien and nou-alien, will be evacuited from the above designated arva by 12:00 o'clock
noon Tuexday, :rpril T.1912
No Japancee person will be permitted to enter or Jeave the above deseribed area after 800 a. m., Thureday, April 2,
1942, without obtaining special permission from the Provost Marshal at the Civil Control Station located at:
1701 Van Ness Avenue
San Francisco, California
The Civil Control Station is equipped to assist the Jap population affected by this cvacnation in the follow-
ing ways:

1. Give advice and instructions on the fvacoation.

2. Provide serviees with respect 1o the management, leasing, sale,  Etorago ot u!}m- -lln'mulum of most Kinds of
property including: real estate, business und professional equipment, Id goods, boats, automobiles,
livestock, ete-

3. Provide temporary residence elsewhere for all Japancee in family groups.

L. Transport peesons and a limited amount of clothing und equipment tu their new residence, as specified below.

The Following Instructions Must Be Observed:

L A mponnblc member of each family, preferubly the head of the family, or the person in whose name most of
the property is held, and rach individual Ilvmgnhmr. will report to the Civil Contrul Station Lo reveive further ine
structions, This must be done hetween 8:00 a. m. and 500 p. m., Thursday, April 2, 142, or hetween 8:00 a. m. and
5:00 p. ., Friday, April 3, 1942

2. Evacuers must earry with them on departure for the Reception Center, the following property:

(a) Bedding and linens (no mattenss) for each mombor of the family;

(b) Tailet articles for each member of the family:

() Extraclothing for cach member of the family;

(d) Sufficient knives, forks, spoons, plates, bowls and cups for each member of the family:

(¢) Esecntial personal effects for cach member of the family.

ANl items carried will be securely packaged, tied and plainly marked with the wame of the owner and numbered
in acrordanee with instructions received at the Civil Control Station,

“I'he siee and number of packages is limited to that which ean be carried hy the individual or family group.

No conteabanid itrma as doseribed in parageaph 6, Public Proclamation No, 3, Headquarters Western Defense
Command and Fourth Army, dated March 24, 1942, will he carried.

3. The United States Government the

ugeneies will provide for the sterage at the sole rivk of the owner
of the more substantial honsehol ex, washing machines, pianos and other heavy furniture.
Cooking utensils and other small items will h« ed if erated, pac ked and plainly marked with the name and
address of the owner. Only one name and address will be used by a iven family

4. Each fam idual Tiving alone, will be Turr
means of transportation will not be utilized, Allinstructions pe
Contral Station.

Goto 'h;Civil Control Station at 1701 Van Ness Avenue, San Frandisco, California, between

:00 a. m. and 5:00 p. m, Thursday, April 2, 1942, or between 8:00 a.m. and
5:00p.m., Friday, April 3, 1942, to receive further instructions.

o transportation 1o the Reception Center. Private
raining to the moyement will be obtained at the Civil

J. L DeWITT
Licutenant General, U, 8. Army
Commanding

SEE CIVILIAN DICLUSION ORDER NO. 3
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One of possible leaders or trouble makers.
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at scale

CaseReportPage

Set Start End Id Features
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DCIC Digital Curation Projects...

“The active and ongoing management and enhancement of digital assets for current and
future use.” Digital curation entails more than secure storage and preservation of digital

information because curation may add value to digital information and increase its utility.

[Preparing the Workforce for Digital Curation (2015) - NRC / BRDI Report]

Social Media Impact

Archival Documents Digitization Datafication
Data Modeling

Archival Analytics



Justice, Human Rights, & Cultural Heritage:

THEME
Community Displacement

Racial Zoning:

Refugee Narratives:
Citizen Internment:
Movement of People:
Revealing Untold Stories:

PROJECTS
The Human Face of Big Data
Mapping Inequality
St. Louis Voyage
Japanese American WWII Camps
Overseas Pension Project
Legacy of Slavery

Cyberinfrastructure for the Cur. & Mgt. of Dig. Assets at Scale:

FUNDING
NSF
IMLS

PROJECTS
Brown Dog
DRAS-TIC Fedora

Projects
1. Overseas Pension Project

2. IRP? Graph Database Study

3. legacy of Slavery
4. Japanese-American WWII Camps

5. Mapping Inequality

6. The Human Face of Big Data

7. DRAS-TIC Fedora

8. Hands-On Computation in the Archives



REFUGEE NARRATIVES (#8)  COMMUNITY DISPLACEMENT (#7) RACIAL ZONING (#11)

(1 )Gam ne“{ St. Louis Voyage Human Face of Big Data Mapping Inequality
digital skills | . | |
DIGITIZATION LAB (#3)
(2)(.:°ndl.’d. . Radio Log Program
interdisciplinary
research 1
ClI FOR DIGITAL CURATION (#5) MOVEMENT OF PEOPLE (#5) CITIZEN INTERNMENT (#5)
at the Brown Dog Overseas Pension | Japanese-American WWII Camps |

intersection of
archives, big data,
& analytics



1. Human Face of Big Data

[Community Displacement] X X X
2. Mapping | lit
apping Inequality X X y
[Racial Zoning]
3. St. Louis V
ouis Voyage . X y

[Refugee Narratives]

4. World War Il Japanese

Camps X X X X X
[Citizen Internment]




There 1s a need to :

e create imnovative classes that emphasize new modes of collaboration, and
interdisciplinary work.
* blend elements of archival thinking and computational thinking:
— problem solving that uses modeling, decomposition, pattern recognition,
abstraction, algorithm design, and scale (Jeannette Wing, 2006 — Comm. of the
ACM)
* develop inter-disciplinary iSchools with faculty from Computer Science, Archival
Science, and Data Science.
« develop extensive hands-on experience working with cyberinfrastructure to carry

out archival functions.
« COLLABORATE! https://datachallenge.ischool.umd.edu/ Feb. 24 — Mar. 3, 2018



marciano@umd.edu

http://dcicblog.umd.edu/cas/
computational-archival-science@googlegroups.com
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Cyberinfrastructure for digital records: a collection architecture
for archaeology data

Maria Esteva, Texas Advanced Computing Center, University of
Texas at Austin

Fukuoka, JOpCIﬂ, 2018 Drawing courtesy of Adam T. Rabinowitz



In the process of discovery, the

archaeological site is destroyed
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Images courtesy of the Institute of Classical Archaeology, University of Texas at Austin
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* Archaeological research is increasingly digital
— Involves multiple systems and data types

« Documentation fraces the materials from the site to
store-room and museum exhibifion

— Preserve relationships between primary data, process
history and the researcher’s interpretation

« Sole evidence of destructed excavation
— Data and system'’s preservation is fundamental

Drawings courtesy of Adam T. Rabinowitz



Collection’s architecture

Diverse computational resources as building blocks
Enables active and archival data functions

« Appraisal, arrangement, description, study, archiving,

preservation, publication, and access
« Research data lifecycle

Processes can be automated
Efficiency, security, scalability
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Functions of the archaelogical
collection’s architecture

Appraisal and First step is to understand the
data processes, record types

and research requirements

assessment

Arrangement and
description
Research/study
workflows

Use of powerful
computers to improve
Processes

Digital preservation

— while it is more vulnerable
(active) and when it is
archived




Collection’s (distributed)
architecture

ICA ATS/LAITS TACC

Staging Area Long-term Storage
Archaeologist |

SAV SAV
Daz \
ara % Central File Corral with %

Curator S5 RODS
are 7
== | | = /o
FEditor —_— J’L

s Web Services -------------mmrmmmmmmmmmmommoomomsooooooes Web Services

Collaborator : RDBMS
L Waordpress

Rodeo

ARK

GIS

UT LIBRARIES
S

University
Archive It Data Center Ranch

Backup System Backup System




Directory view of the Institute of
Classical Archaeology collection
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J0skop ot and g 3 gephsis {2 v,y e * (3 reotc,. ce 974 * (3 akdoemens > (3 qeh 3 OPHRLOTF 4
0 Downloats = drop * Leter A mentdoc - Peanelo o pant _ ey db o O preseason 1 OPHPZ08TF §
i b " et e ffedoc I Pntael. ates o7 3 Pantaelo Dtabses 3 eca ocs " I520und008.s 2 OPHPOORTF 6
L ogn I O outdated misc ] Pending . Pantanelo Plan Scans * . exay.gis ) 1 OPHPZ08TF 7
) Box e FTP-offoads " Relsee omdoc [ Pl ] Pantanello JesN-scans * (3 excav ph - leye fles
= Cang e Future pubs femote sensing ReconerJog I Pantanelo mud e skt ap docs OPHPZORTF 9
R SKELETO, NEBERG) * 13 Sadone W PhotoScanlogfp? 13 exca suney . Ortho photos OPHPZ08TF 10
- Duaments L Images ) TERREC. NERMAY) * 3 San Ciovann o Pizica SNAML 1999 (3 Farmltes CASO8* 3 output . OPHPZ08TF 11
:Mydo(s 2 VETAPONTO ] Visualations 2 P2 Neo Avfact cars 3 magnetomety * L3 pm_projects 1 OPHP208TF 12

1 METSUR ol exports I P2 plans g  pottey o stamed plans ) OPHPZOTF 13

“» . PANNEC . PLOB Hilkoo Brcav 3 of drawings ¥ schemaini L OPHPZO8TE 14

LH_ . Pub Bz 1 7283 neolthic Qo . Section_cranings 1 OPHPZ08TE 15
L to.be soted 5 Pub Fambouse Vo Recoverog ) shared photos | shapefies [ OPKPLOSTE 16
e Pubs+Presentatons o otal stat..quotepdf 3 Timesta. Extension * I Shortcut o context_plans ok OPHPZO8TF 17

R n I Shotattoscin g 3 OPORTE L6
o MRS, 15 Resounces 3 el it 3 OHPIRTE 19
) femoteDise 1254 " TiestamperCissbensionzp (3 prientutes

oW . topo surfaces

.| BOOTCAMP "

SHARED as
Wihllh, 4 &
> §

M. strage sheds

s o

The collection is 4.3
TB and ~1 million
files in deeply
nested directories
40 + years of
excavations
including digitized
and born-digital
data

Hundreds of
researchers across
the world

In a shared drive
with no metadata,
just based on
memory of the staff
Nobody could find
anything
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Diverse data and record types

SITE YEAR ROOM # or AREA NAME CONTEXT NUMBER |m Cour‘l'es of ‘I'he
PZ08TF A00E Poom *| 3| qges y

T e[ DEITON i 3 W Y 5 67 — | Institute of Classical

Pes Pessible focr (evel in [2eem =/ Archaeology, University of Texas
DESCRIPTIO’N consistency, color, composition, inclusions, dimensions; also include shape and orientation) @
T &(ria(zuﬁﬁ VQ” haxd andwipds P ('Y“:L\\-\—r 34(:\?5, OT AUSTln
Wit semic vype = wertar(2)- ke ehally Substance Aok Fovibe,
el bl ()J-Ukl LYL(AVC‘L'B ol & e NQLU\/ resSidate (pn
| |t et novi el T4 sad on \’{,\)A l"lol )GVBL river cebblc

Hod nawy Mowe keon Usedl as o Packin Sarfece Ly 13 °n\'\f
PNy /Presivued ound Matve ok Nide SRehens el ) e ey
Rl N Pt necdh Voale ol e oires shﬁ‘wk-l to Wt Seuddy,

uunseu.con.oaas\f, o Olive Brewn
6 | FORMATION PROCESSES NATURAL @m«- one) CASUALNTENTIONAL (ke oo TYPE: Hocr

STATE OF PRESERVATION STRATIGRAPHIC RELIABILITY
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COVERS {
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FILLS — FILLED BY —
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ap2 Id: (2 Level: 3 = Update Level | | Create New

| Treemapl

Appraisal via visual
representation

Developed with
metadata exiracted
using DROID

*Allows understanding
file types, size and
content of directories,

*Research stages are
represented by colors

— pdfs are publications,
gis files are research
data, images are raw/
site dataq, etc.



Parallel computing

 One |ob, several processors: a parallel solution

« Parallel programming works by breaking
problems info pieces, and computing those
pieces at the same time




Running DROID in parallel

Directory-1 L : J Output-
/droid.sh <other options> 1 part 1 i+
Directory-2>|
List of Jdroid.sh <other options> Output- +_
directories at Part-2
the desired Directorv.3
level of TECOY Y /droid sh <other options> Output- s
nesting (path Part-3 We ran 31
information) parallel instances
Total Output |% of DROID after

coarsely dividing
Runtime Comparison the workload of
10 file-profiling

I e =
1 2 4 31

Time Taken in
Hours
(@)

Number of DROID instances



dump in Buckets on
fileshare

rename,
file

primary data

deposit in
fileshare/field

unrecognized

useful and recognized

secondary data

deposit in fileshare/
specialist_study

Visualization

1K 2

static/stable

Help

Tools

Level

analyze

te Level | | Create New

Treemap2

N
N

copy collection to
Stampede

~__

run DROID, extract
metadata

metadata into
VISUALIZATION

/Mapping%20Data
mnt
nas
data
~--docs_and_data
Primary_data
~==m-Chers
excavations
—-bez
archival_material
1998

Delete Vis | Text Search

name:  /Mapping¥%200ata
num_file: 789

File Types

ano e Trt;m;p] Analh‘n
Aggregator  Nome
Selector | None
InNode Info ~ None
W Show Word Cloud  Treemap checksum
52041853 1ab673698742706d1
Checksum Paths

S matcher sewch >>

Add

Fentxt4087.d6f
[entxa4012.6of
fentxed023. dof
entxnd049 gl
fentat405 1. 6ot
fenta4007.dol
fentxt4013, dof
fentxt4041. dof
fentx14010b.dbf
Jentxtd018.dbf
fentxt408$,dof
Jentxt4083 6l
[entxt4050.dof
19.3hx
43.3hp

5

Show info

o Show General Stats ¥ Show File Distribution

New Treemap

Remove

o
09¢351c5aedf85 312067 36!
09¢351c5aecf853 1a06736!
09¢351cSaedlBS5 31206736
09¢351cSaedi35 31ab6736!
09¢35 1cSadfB531ab6736!
0935 cSaediBS31ab6736!
0935 1cSaed8S31ab6736!
09¢351¢50¢41853 1206736
09¢35 1cSad8s 31ab6736!
0935 1c5 2041853 1256736
0935 1cSaedf8531ab6736!
09¢35 1¢S5 2001853 1ab6736!
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Collection’s (distributed)

ICA

Archaeologist [

architecture

ATS/LAITS

Staging Area

TACC

Long-term Storage

éi)] Cég
SAV SAV
Dat. g
. R% Central File Corral with V%—

Curator ' :
= Share \ | — irRODS T
FEdirer iZJ K_/‘ PZ
- Web Services—============— === P e e R R AR Web Services
Collaborator }---" T RDEMS ——
ordpress
’ B ARK

UT LIBRARIES
>

GIS

University
Data Center

Ranch =

o

Backup System

Backup System




wea AFChaeological colleCtion suesie

Studies

Excavation

Geomorphology

Geographlc Informatlon Systems

RANTRRD A - DRAB 9 8@

i O Comtrrts
TLE

Imoges cour’resy of the
Institute of Classical Archaeology,

University of Texas at Austin 9 Q‘ v
> : Paleobotany ’

.

"‘k.ﬂ

,‘* -
b

.'.,;24{:‘ . \3 /'/I; o }\.g
“ . €Y

o Archaeozoology

B3




Arrangement
« Objects get arranged

site/project

i dcterms: isPartOf I n o
| @ — Big Buckets according
PZ77_725_b38_p47_f18_M.tif

qifw\ 7 to functions

ssssss " dctems: e records management

« Buckets' labels are
mapped 1o
'e E@ descriptive metadata

=  Metadata gets
dcterms: isPartOf formed QUTOmOﬂCO”y

research phase
isPartOf

dcterms:

documentation class subject

at dafta ingest to
IRODS



Metadata integration

Record Keeping ARK DC
Example ARK term value Term DC Value ° MeTOdQTQ
PZ/study/terracotta Find Type | subject terracotta preserves
Archaic .
Short female  descrip Archaic female relghons
Description figurine tion figurine
PZ77_725T_b38_pa7 identifi PZ77_725T_b38_p4 between
f18_ M.tif File Name er 7 _f18 M.tif d 0
- —- ata object
PZ/field/finds/bw Photo Type format BW . J !
Date S | Te O ﬂ d
1977 Excavated date 1977 .
Date | O C O Tl O ﬂ
Phot h 1
S create where it was
ed 1978 d 1978
Photograph Chris fo un d ,
ed by Williams creator Chris Williams h
Pantanello (PZ) Site spatial Pantanello (PZ) C O n g eS

Zone Sanctuary spatial Sanctuary Clﬂd V@I’SIOHS



Description and interoperability

LAITS
dcterms: isPartOf PZA file share
feld )

excavation_documentation

dcterms: subffet—— Nind;)

@ w) :tk ' ' — Pantanello

- O (P2)
digital we & 3 S 3

illustrations_ink S ‘ 2 = T i =
illustrations_sketch : o l : / 8 Ome=m

medium_format

PZ77_725_b38_p47_f18 M.tif

— Y J — ‘*r

% %, -
5. . 7 4 4. %0 .
% e, %, °"°6/“o,)( /6’6%"/ O’L%q,o"f mounted_slides : = T—p— Do
7y, 4 %, 8 %%, @ % e M " Sror —————
9.9, % S 2y 1
% " S " " .
"%, % % %0, %, ”}o,,/')’q,, % people_places ‘ - ¢
%, o,,o"o& %o 05, X Paots type - :
% S L‘“,r site odata ° o
. 4 publication (-} Ny £l
dcterms: spatial BB R/
dcterms: temporal  dcterms: isPartOf ~ dcterms: source  dcterms: version dcterms: type specialist_studies . =1
(-J - 4 f
archaic_pottery (-} r3ha

$9 S8

architecture

.e

black_gloss B w88 ; ot sons > |

dcterms: subject ) (w pres g8 . e
coins -
’ cooking_ware : t ‘ ‘
- < : Vt:micom‘x) ‘ .
PZ77_725_b38_p47_f18_V2.tif il

« Metadata is ingested into database Archaeological Recording Toolkit
(ARK)

« Allows researchers to access already described data for study
purposes




Arrangement in parallel

Site Values: Parent Directory

Bezymyannaya DASe\Ukraine\Chersonesos\BEZ

Capo Alfiere DASe\ltaly\Croton\CA\field

Capo Cimiti DASe\ltaly\Croton\CROTSUR\field

Capo Colonna DASe\taly\Croton\CROTSUR\field
Chersonesos DASe\Ukraine\Chersonesos\ChersonesosMisc
Chersonesos Ancient

City DASe\Ukraine\Chersonesos\AncientCity
Chersonesos Chora  DASe\Ukraine\Chersonesos\Chora

Chersonesos Museum  DASe\Ukraine\Chersonesos\Museum
Croton DASe\taly\Croton\CROTSUR\field

Fattoria Fabrizio DASe\taly\Metaponto\FF\field
Fattoria Stefan DASe\taly\Metaponto\FS\field

Fondi DASe\Ukraine\Chersonesos\Museum
Fusco Necropolis skip

Herakleia skip

Herakleian Peninsula  skip

Incoronata DASe\ltaly\Metaponto\IC\field
Incoronata Greca DASe\ltaly\Metaponto\IC\field

Subdirectory

then according to type
then according to type
then according to type

(EW TYPE Values: Subdirectory

then ac Chart/Data Plot charts mounted_slides
Map/Plan/Section  maps mounted_slides
Object finds mounted_slides
People/Places
then ac Photo people_places mounted_slides
then ac - Reconstruction drawings mounted_slides
Site Photo site mounted_slides
then ac
then according to type
then according to type .
_ Aecll RunTime in Hrs
then according to type
£ 30 40
£25
£ 20 48 l
g15 1
| = ==
, 2 58 e =
then according to type = oo , o
Desktop Staff Node Dedicated 2nodes 4 nodes
then accordingto type {Serial) (Shared single (Parallel) (Parallel)
Rescurces, node
then according to type Serial)  (Serial)

Resources




Collection’s (distributed)
architecture

ICA ATS/LAITS TACC

Staging Area Long-term Storage
Archaeologist |

SAV SAV
Daz, \
ara % Central File Corral with %

Curator ———

S |

. Pz Pz
FEditor —_— —_—

_.-- Web-Services ---=-------------mmotmmsoomsoomssooooomooomoos Web Services

Collaborator }---" RDBMS
Wordpress

Rodeo

ARK

GIS

UT LIBRARIES
S

University
Archive It Data Center Ranch

Backup System Backup System




Entity resolution

Classic Artificial
Intelligence problem

Find duplicate and
redundant data

Available data
pointers are
processed in a
computational
workflow

Requires expert
evaluation of results

Extracting metadata from the data collection

Process each directory for:

Tags Series Directory path

h 4

Compare directories

*

Cluster directories based on comparsion results

P\ 7y y v i 2 e
Dranare for evnert evaliiation




RATIO

Clustering analysis

C0) )

Typ 1: two cluste one cluster contains
ubset of dunlic t dpl ate

@Q@

Typ3lwoll
conta seful r lld nfo
btnodpl ate

OO

Type 5: Bad cluster; nothing related or usefu

Typ4twolt
ntirely duplic t

2.5
2
15 —
1 — L
0.5 i
0 (— — f—

21k 50k 125k

“type-5
i type-4

type-3
i type-2
u type-1

« /Ukraine/shared_photos/
2006/CathyD/bones/

134.jpg

— Series
— Tags

« Quality/expert

assessment of clustering
results:

Do they allow making
decisions about what to
keep and what to
discard?

— Still a difficult problem
to solve



Collection’s (distributed)
architecture

ICA ATS/LAITS TACC
Staging Area Long-term Storage

Archaeolggist |

Dat \ |
4 ara é Central File Corral with é

Curator
é‘“ \S’Q ZRODS
Editor B PZ ’
BT — . Serwces"
Collaborator ____,,—~—”"
RDBMS
Wordpress __
ARK
Un iversity
AN Data Center Ranch

Backup System Backup System



Collection before and after
arrangement

Treemap2 Id: 2 Level: 3 v Update Level | | Create New < > Delete Vis reemap2 Id: 2 Level: 3 : Update Level | | Create New < > Delete Vis

| Treemapl b | Treemapl




Multiple preservation s’rra’regles

Data on high performance storage resource
— Managed by iRODS
— Authenficity/integrity
Technical metadata extraction
— Mapped to PREMIS W &7/
— Stored in iRODS with the data object
Geographical replication
— On disk in Arlington TX
— On tape
ARK Database
— MySqgl dumps
— Entire database snapshots
— Cascading on tape

WordPress site
— ArchivelT




Conclusions

Data collections are safe
Transitions from active to archival
Workflows get modified

Archive “on the go”
Interdisciplinary work

Architecture and archival functions
are seamlessly infegrated

Involves archivists as designers and
evaluators of systems and processes
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