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Goals of BHL

0 Scan public domain biodiversity literature.
0 Negotiate rights to digitize copyrighted materials.
0 Ingest content digitized by others.

0 Provide interfaces & APIs for repository.
o GUIs

O Services for data mining & citation resolution
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BHL is purpose-driven
-

0 BHL database was created to provide access to
digitized books made available through multiple,
active digitization projects
o BHL partners
0 Botanicus from MOBOT
0 Gallica from BnF

0 Initial focus on representing bound materials held on
library shelves
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This B2l was generated by seiecting & lilles in TROPICOS published belone 1825 and counfing the number of vascuiar (WAST) and bryophyie (MOST) names descrbed in aach. This Bs1

Prioritized Literature from TROPICOS: Top 500 titles from VAST & MOST

& soned by Todal taxa and is restricbed bo 300 tithes.

Tropicos
" I Titla Call murmber = | TL2 TL2 Aurdhor City Total taxa WAST MOST
1 553 Botamsche Janhrbucher fur Systematik, Lk1.B55 20.2 1,052 4,415 537
PﬂszlﬂEEmiﬂﬂE uad
Fllanzengeographie
Z 1063 Revisio Gararum Planiarm Rare Book COHDE K5 eyl Kunltze, & E. Q. 13,548 13462 a6
3 703  Linnaasg O#1.LES 532.04 Barks & 12835 0aTv 1,618
Halle,
GERMANY
q 1057 Prodromus Systemalis Naturaks Regnl QEaT.C2 aw3 A PLde Candolla (sd.) 19.757 11,756 1
Vagelabilis
5 EZ8  Flora Brasfiensis FOLED Q263 MAT, repriat edil 5533 C. F_ P, won Martius (ed. ) B33 Q720 104
E82  Jowmsl of the Linnean Socety, Golany OH1.J823 47116 7,589 5,866 1,713
7 THE  Reperfonum Specersm Novarum Regni CH1.R337 Trad T.ET8 7STE
Vagelahilis
586 Ballelin of the Tomey Bolanzal Club CK1.BE6T3. EWAN 284,15 - USA 5,853 3,163 E70
B 1071 Sgecies Plantanur INDEX REFEREMNCE OrBY.S6 4763 Linraaus, & 5,736 5,675 81
0 3285 Das Pllanzanmaich CEBT P4 13 H. G. A Engler {ed.). 54353 4 8955 500
" 75 Procesdings of fe American Asadesry of CK1.A37E1 T24.2 5433 5,287 141
A and Scienses
tE EE61 Hedwigia OK1.H3E 413.25 Drasden, 5373 3gz 4,880
GERMANY
13 E46 Flora CK1.F458 37326 5,122 3,447 1.681
et 754 Die naturlichan Planzantamisan QKT EAT 1B8T-1809 1710 A Engler & K. Frantl 4 BEI 2,140 2,729
3 B8 Contribudions from the Unibed Siales QR1.LE755 331.05 4,757 4. 74T 210
Malicnal Hefsakim
kL 678 Jouwmsl of Botany, Britizh and Foreign OH1.J5852 459 22 4,310 3,885 415
iw 20316 Prodiomus Sysbamalis Natraks Regni CHaT.CE ae3 A L. P.P.ge Candalle {ed. ) 4377 4177
Vagelahilis
8 576  Ballelin da la Sociate Bolamqus da Franca OK1.BRITE2 27524 Panz, 3776 3,570 206
FRAMNCE
8 575 Ballelin of Miscallaneaus IMosrmation Kaw 2K1.BE5E 26312 3,461 3,066 73
20 051  Flora af Tropical Althca O 581, FEE T Oiver, O 3,027 3,027
2 BZ2 The Flora of British India OH349 HEESE 897 2831 Haaker, J. D 3,014 3,074
oy 1230 - Reparlofum Spaciarum Mavarim Regni QK1 F32, QK1.F35 Tr2.21 2584 2,984
Vagelabilis, Bairafe
23 552 Botanical Gazelts OK1.B466 #30.06 2855 2 6TE 278




History
-

0 Preliminary work: MOBOT’s Botanicus
O http: //www.botanicus.org
0 Funded by Keck Foundation & IMLS otanicus

7 Working demonstration of how

nomenclators /databases (like Tropicos) can link into
digitized scientific literature

1 Codebase reused for BHL, then changed to fit
requirements

__________________________________________________
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Global Acquisition and Storage
ﬁ Preservation System — multiple redundant copies of all digitized content.

. Access System - files, metadata & services needed to deliver content.

@ Data Providers — organizations & projects that contribute content.
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Size of BHL L
]
0 24TB
& growing!
27200
73,531 volumes G0
27,723,795 pages
Recent additions 5] 20000
17500
15000
125004
10000
7200
000
2500
oL - m— —

| Biodiversity Heritage Library: http://biodiversitylibrary.org .
1 1
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Scan & Store: Internet Archive

Storage in Petaboxes

—
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Master
0 XML

o JP2

Hame

Parent Directory/

Derivatives
o PDF
o JPG
o TXT
o DJVu

mishroomsofanerifipaln, djwa

mizhroomsofanerillpalm. gif
mushroonsofaneri00paln. pdf

nushroomnsofameriflpalm abbyy. gz

mushroomsofaneri00palm b, pdf
muszhroomzofaneriflpalm do.xml

nushroonsofanerillpalm djwu. txt
nushroomnzofaneriflpalm djvu.xml
muszhroomzofanerillpalm files.xml
nushroonsofanerillpalm flippy. =ip

nushroomnsofaneriflpalm jpZ.=ip

mushroomzofameriflpalm marc.xml
nushroonsofaneriflpalm meta.mrs
nushroomnsofameriflpaln meta.xml
mushroomsofaneriflpalm metasource.xml
mushroomzofaneridlpalm orig jp&. tar
nushroonsofaneriflpalm scandata.xml

Last Modified

£00%7-0ct-10
2007-0ct-02
£2007-0ct-10
200%-0ct-10
2007-0ct-10
2007-0ct-04
200%-0ct-10
£00%-0ct-10
2008-Apr-30
200%-0ct-08
£007-0ct-08
2007-0ct-04
200%7-0ct-04
2005-Feb-05
2007-0ct-04
2007-0ct-02
200%-0ct-08

on:
23
oo:
on:
o0o:
13:
on:
on:
1a:
23:
23
13:
13:
1a:
13:
19:
15:

15:
La:
15:
11:
36:
19:
36:
11:
10:
57
56
19:
15:
47:
19:
a7
27

Scanning & Derivatives

27
53
56
13
13
41
2d
35
il
04
36
41
41
43
a4l
la
13

Size

T04d.
253.
.OM
3a7.
.6M
4K
2d.
2Z5.
4K
gd5.
. 5M
JAE

ok
« 4E
4
ul

9K
9K

TE

9K

1E

gk

. SE

<
‘!E
1Hrr’itagr'

Type

Directory

image/vnd. djw

image/gif
application/pdf
application/octet-strean
application/pdf
application/xml
text/plain
application/xml
application/xml
application/zip
application/zip
application/xml
application/octet-strean
application/xml
application/xml
application/x-tar
application/xml

liodiversity
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BHL Hardware Infrastructure

Petabox cluster

a et
L 4

/4
L 4

MBGServ17 MBGServ16
www.biodiversitylibrary.org  Images.mobot.org
beta.biodiversitylibrary.org

a et
L 4

a et
L 4

Image Server

DB S

MBGDevServ01 MBGServ11 (Prod)
BHLDevDB BHLImport DB ks
BHL DB | 3
: Botanicus DB | NS ‘
Ei s i Cluster
FileSys s i
5 =0 | S <
MBGServ14 | X e
| X
30+TB i ‘ ‘
MOBOT MBL
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Stats: Usage
-

0 Daily average
o 1,026 visitors
01,680 visits / day
0 8,200 pageviews / day

Dashboard Jan 1, 2008 - Jan 31, 2010 ~

[anvees = S = [EIE]

4,000 2 Qo0
2,000 2,000
Jan § i b k] Oot 8 Dac 17 Feh 24 May 4 Jul 42 Sep 18 Moy 27

__________________________________________________



Visits Pages/Visit Avg. Time on Site
230,385 4.90 00:05:32

% of Site Total: Site Avg: Site Avg:

23.73% 4.71 (3.98%) 00:05:04 (9.26%)

Source None .'\F Visits

1. W eolorg | 51,856 | 22.51% |
2. BT rzbb1.unkregensburg.de 19,120 8.30%
3. B enwikipedia.org 16,477 7.15%
4, i silsiedu 8,289 3.60%
5. = tropicos.org 6,192 2 65%
6. W[5 bicone.org 5921 25T%
7. W[ zipcodezoo.com 5,446 2.368%
8. [ animabase.uni-goettingen.de 4,594 1.99%
8. (& biodiversitylbrary.blogspot.con 3,892 1.85%

10. ¥ (@ bibdigtalri.csic.es 3,530 1.53%

Referrers

Jan 1, 2008 - Jan 31, 2010

Biodiversity
EI-:.riT.a;_gt:'
Library

% New Visils Bounce Rate
56.99% 43.44%

Site Avg: Site Avg:

62.13% (-8.27%) 49.74% (-12.67%)

Source contribution to totat | visits 2

45.61%

©

Encyclapedia of Life
22.51%

__________________________________________________
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Technical Staff
I

01 Chris Freeland, Technical Director

0 chris.freeland@mobot.org

0 Mike Lichtenberg, Application Developer
0 mike.lichtenberg@mobot.org

o Phil Cryer, Systems Developer
O phil.cryer@mobot.org
O http:/ /twitter.com /fak3r

__________________________________________________
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0 New functionality from BHL-Europe

O Improved deduplication tools

Hlodivers oy Heardtoag e Lilbroerys

O Semantic interface ELRotE .

O OAIS-compliant preservation infrastructure

0 Building a community of developers
O Funded & volunteer
0 RubyBHL: http://github.com/mjy /rubyBHL

O PyBHL: http://linux.softpedia.com/get/Programming /Libraries/pybhl-
51612.shtml

0 New partners, new content
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Open Software & Development
-t

0 BHL Bits:

O Portal code, utilities, services

O http://code.google.com/p /bhl-bits /

0 Taxonomic Literature Group

0 Google Group for discussion of “taxonomic literature &
the services required to make literature interoperable
within biodiversity research and biodiversity

informatics. Gﬂugle groups

O http://groups.google.com/group /taxonlit

__________________________________________________
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Open Data
-

1 Downloads
o Simple tab-delimited exports of core data

O _http://www.biodiversitylibrary.org/data/BHLExportSchema.pdf

0 Data model
0 DB schema as ERD

O  http://bhl-bits.googlecode.com /files /20090930 BHLDataModel.pdf

__________________________________________________
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User
PK |UserlD
FirstName
> LastName
TitleType LastNameFirst IndicatedPage
v Email Item Page
TitleTypelD P d PK,FK1 |PagelD
Geoite PK143  |ltemiD PK PagelD PK
TitleType
TitleTypeDescription ut BarCode FK1,14,11,15 | ltemID PagePrefix
i MARCItemID leNamePrefix 1
'y Title Cl 12 FileNamePrefi <
. CallNumber 15 SequenceOrder Implied
. ) FKi | maitaioncod araton G mpee
nstitutionCode ation LastModifiedD:
— U1,U3,U2 | MARCBIbID FK3 LanguageCode Note piaiizanzse
Title_TitleType MARCLead N CreationUserlD
2 eader Titleltem ItemDescription FileSize_Temp | astModifledUsoHD
PK Title TitleTypelD TropicosTitlelD - ScannedBy FileExtension
> FullTitle PK TitleltemD PDFSize CreationDate le—
FK1,U1 | TitlelD U1,U3,U2 | ShortTitle ) FK5 VaultiD < L Date
FK2,U1 | TitleTypelD UniformTitle < FK2,U1 | TitlelD > NumberOfFiles CreationUserlD
11,13 SortTitle FK1,U1 |itemID ote FK2 LastModifiedUserlD Page_PageType
CallNumber ItemSequence CreationDate 14,1315 Active PK,FK1 | PagelD
PublicationDetails CreationDate LastModifiedDate Year PKFK2 |poceTe
12 StartYear LastModifiedDate CreationUserlD Series .
e EndYear LastModifiedUserID Volume < Verified
Datafield_260_a FK2,14,13,12 |ItemStatusID Issue CreationDate
PK,FK1 | TitlelD Datafield_260_b Institution ScanningUser ExternalURL LastModifiedDate
PK,I1 TagText Datafield_260_c s — ScanningDate IssuePrefix CreationUserlD
o FK1 InstitutionCode InstitutionCode PaginationCompleteUserID 16 LastPageNameLookupDate LastModifiedUserD
MarcDataFieldTag FK2 LanguageCode > . < g ompleteDate PaginationUserlD
MarcSubFieldCode TitleDescription InstitutionName FK4 PaginationStatusID PaginationDate
CreationDate TL2Author o PaginationStatusUserlD AltExternalURL
LastModifiedDate 12,11 PublishReady InstitutionUr PaginationStatusDate
RareBooks LastPageNameLookupDate PageType
Note FK6 ItemSourcelD PK D
CreationDate Language FK7,13,1 | PrimaryTitlelD Faoelvpeld
LastModifiedDate Yo
A PK |LanguageCode ear PageTypeN
Title_Titleldentifier CreationUserlD > \dentifierBib P:g:T)‘/,:eeDeas"c‘:phon
FK3 LastModifiedUserID LanguageName FileRootFolder PDF
PK |Title Titleldent Wit guag
FK4 RedirectTitleID Note ZQuery
OriginalC: S, PK | PdfiD
N onsor
FK1,11 | TitlelD > EditionStatement 4 4 CoonseUr
FK2 |TitleldentifierlD o " < Rioit: FK1 |ltemID PTG
IdentifierValue ° FileLocation
CreationDate FerNmber DusDitgence i PKJ5 |pageNamelD
ame
LastModifiedDate TitleLanguage ltemLanguage opyrightStatus ShareWithEmailAddresses
A A 4 CopyrightRegion polhidy FK1,I5,13 | PagelD
PK | Titlel PK |lteml D CopyrightComment ArticleTitle |
> ArticleCreators loUice
K2 | Ti g k ArticleTags NameFound
e — TitlelD FK1 |ItemID opyrightEvidenceOperator Creationnats 14,0512 |NameConfirmed
FK1 |LanguageCode FK2 |LanguageCode CopyrightEvidenceDate Lot ModitiedDate 141211 |NameBankiD
PK |TitleldentifierlD CreationDate CreationDate ImagesOnly Active
ifi FileUrl 14 CreateDate
IdentifierName Fil Date 14 LastUpdateDate
MarcDataFieldTag FileDeletionDate IsCommonName
MarcSubFieldCode Title_Creator FK2 | PdfStatusiD
A PK . NumberimagesMissing
Title CreatorlD NumberOcrMissing
Comment
PK |Ti D FK3,U1 | TitlelD v i
FK1,U1 |CreatorlD Vault PageNameCount
FK1,11 | TitlelD FK2,U1 | CreatorRoleTypelD v
FK3 |TitleAssociationTypelD CreationDate PK | VaultiD v PDFStatus
Title LastModifiedDate —
Section CreationUserlD Server REGIEISED PK | diStatusiD NameConfirmed
Volume LastModifiedUserlD FolderShare PK inati ty
" Active WebVirtualDirectory e PdtStat RefreshDate
TitleAssociation_Titleldentifier FK2 | AssociatedTitlelD OCRFolderShare 209
. rowr—— CreationDate PK  |PdfPagelD
PK |Ti Ti D R L Date Y MonthlyStats
FK1 | TitleAssociationID i on Y FK1.11 ::g:n PK | Year
FK2 | TitleldentifierlD Raiulomshi PK D ItemStatus [7ag9e™ | PK | Month
IdentifierValue L A PK D PK |InstitutionName
CreationDate CreatorRoleType PK | StatType
LastModifiedDate DownloadUrl ItemSt: N:
PK |CreatorRoleTypelD lemStatusName
A 4 CreationDate (s:tatv_alug
v Creator CreatorRoleType LastModifiedDate L:mgzif;lznm
e T D PK | Creatorid CreatorRoleTypeDescription ImageServerUrlFormat
YR MARCDataFieldTag MarcimportError
PK | Titl TypelD " CreatorName PK | MarcimportErroriD Location
N - FirstNameFirst
E:;?:?r“"“‘m""“'“e SimpleName NGRS MarcimportBatchiD PK | LocationName
a0 DOB M PK | MarcControllD ltemiD
MARCIndicator2 DOD PK | MarclD ErrorDate Latitude
TitleAssociationLabel Biography B FK1 | MarciD g“mbe;f Longitude
CreatorNote FK2 | MarcimportStatusiD |V z:lgue Sem\:zr\y NextAttemptDate
. MarcmportBatch FK1 | MarcimportBatchiD d IncludelnUl
MARCDataFieldTag MarcFileLocation CreationDate e CreationDat
12 MARCCreator_a PK | MarcimportBatchiD InsttutionCode LastModifiedDate toe reationDate
MARCCreator_b o < Leader 9 LastModifiedDate
MARCCreator_c flstlame TilelD
BHL e
U1,U2 | MARCCreator_Full Lesbocifedngty Marcbatafield Configuration
7/28/2009 CreationDate PK  |MarcDataFieldiD ETEE TR
LastModifiedDate PK MarcSubFieldID PK | ConfigurationlD
FK1,11 | MarclD
MarcimportStatus. n Tag [€—— FK1,12 | MarcDataFieldID ConfigurationName
Indicatort 21 |Code "
PK ‘ s D Indicator2 W Valve ConfigurationValue
CreationDate CreationDate
‘ LastModifiedDate LastModifiedDate
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Bibliographic metadata sharing between BHL and EOL/LifeDesks/Scratchpads

Descriptions, ciossifications,
imoges, bikliogrophies Other

Q J Digital lemri

Content for Botanicus

SPECIES POgES E 4 = - _
Internet BHL-
Citations Scanned Archive ar rope
& documents literature &
for preservation user contributed
storage content Digitized Books

& content for
species pages

BHL CiteBank
Drupal + Biblio

Article metadata + PDFs

Citations i S . P

3 XML, TXT

Preservation Storage 4 4

. = & POF, IP2..

Institutional XML, PDFs/docs = =
J -.- =X _—._ Y _ _
S gibliographies, XML PDF.. Ty . 85 - ' #- !I
Article PDFs/docs i

Distributed Filesystem
*Built from Drupal + Biblic module
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CiteBank boundaries
—

Bibliography

\Citation Citation Citation Citation )

» Pageturning Ul
> PDF CiteBank
> eBook/Kindle |

Stored *somewhere* & retrievable
via HTTP URI
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w& Feedback | About | Tools | BHL Members | Copyright | Contact

Search | All Categories + | (Go )
Advanced Search

% Biﬁdii—'t"rﬁit}' Heritage [.ihrar}

Browse By: Titles | Authors | Subjects | Names | Map | Year Published In: | (Any Language}) & For: | (Al Contributors) 54

1
4

'mjes The Devonian Brachiopoda of the province of Para, Brazil/ Download/About this book
| Text
| Text

| Tt T x o . £
Title Page | =+ Zoom: Auto D m < "'DB" >
| Tt L
Page 15
| Page 16
| Page 17
| Page 18
| Page 19
| Page 20
| Page 21
|Page 22
|Page 23
| Page 24
| Page 25
| Bane 26

Link to this page View Text'

£

-

w

Worm ey Bty 1 e et et b Wi vk Worwer,
Wol mn, May i, diee

THE DEVONIAN BRACHIOPODA
Names on this page []

Brachiopoda =# . PROVINOE OF TATA, DRAZIL
-powered by uBio

e SR N BATINE X,
LARE Adiw1d o1 eReicra s B0 1B e gL 1

B mamin, P G FEEE RERFT VERE

Book contributed by Smithsonian institution Libraries

http: / /www.biodiversitylibrary.org /item /54491




Ul Features
I

0 Blog integration

0 Open Source Page Turning application

0 OCR text behind the image

0 Subject heading tag cloud

0 Geocoding subject headings for map-based inquiry

0 Taxonomic Name Finding
O Links to EOL

0 Discovered Bibliographies

__________________________________________________
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Complexities of distributed, mass scanning
]

Flora of Colorado, from NYBG
by Per Axel Rydherqg

BULLETIN 100 [0135

THE AGRICULTURAL EXPERIMENT STATION
{nat yet rated) el

i T'_.pre BDDkI Engllsh i COLORADO AGRICULTURAL COLLEGE

Publisher Fort Colling, Experiment Station, 1906,
Editions: 2 Editions
oL 13927851

FLORA OF COLORADO

Related Subjects:  Plants -- Colorado.

1y

T T T T T T P A, RYDBERG, PH.D:

Flora of Colorado from Smithsonian
by Per Axel Rydherqg

[not yet rated)

Type: Book : State or province government publication; English

Agricultural College, 1906.
EdltanS E‘Emﬂ PUBLISHED BY THE EXPERIMENT STATHON
[:]I:LI: 15??518 FORT COLLENS, COLORATD

X =l

Felated Subjects:  Botany -- Colorado,

i Fublisher: Fort Caolling, Colo. : Agricultural Experiment Station of the Colorado i
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Articles
L

http //WWW. blOdlve rS|tV| | brarv, OrQ/lte m/17298 i Biodiversity Heritage Library: http://biodiversitylibrary.org i
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Feedback | About | Tools | BHL Members | Copyright | Contact

Search

| All Categories & |

Advanced Saearch

Browse By: Titles | Authors | Sublects | Mames | Map | Year

Published In: | (Any Language)

Tzble of Contents
Tewt
Text
Text
Page 1
Page 2
Page 3
Page 4
Page &
Page &
Page 7
Page 8
Dane 01

0

s

v

Link to this page

Names on this page [ ]

Mo Mames Found
-powered by uBilo

View Text

+ For: | (All Contributors)

ak
-

The Biological bulletin. | v. 195 (1598)

+ | Download/About this book 4

=i+ Zoom: 26% | |

Paip B A Umiierats of Calilornia. Davie
ipamm W Cump st Ol Wmar of Tty
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G s Miman. Usivreity of bl buaic. Qs
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Ao Kisavaie, Bk sy of Foo-
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fsrmant Ealsenre s, nmorary of Cleaps
e T Mlasaiss, Dyt of Soasfbers Cablsisis

b gy M) N Brwain M Lifwaiaory
Nlanarmdy off Hamas

THE 9
BIOLOGICAL BULLETIN

TUN T WY

THE MARIME IOLOCHCAL L ARHATORY

Asaociiie Editors

Rusers b v, S Ao o Cainbell Qi Wpnally il
Lo . ummmri, Garos Shaws Bedegical Lshorainry, Calbrpi of Clariepion
Waliasal Ciamm, llemey Coficgr. Ty Unevenany of hew Yol
Cwisnnn 0. Diwwy, Guergua Siste Lefwetady
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> St . ‘ﬁimli-.-_u rsity
orage Issues i

Lhr:Lr}

- more data being created and saved
- expanding SANs can be expensive

. storage has not kept up with
Moore’s Law

- backups are usually for disaster
recovery, not redundancy or
failover
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> Storage solutions: distributed storage \H@;;};;r

write once, read anywhere
DISTRIBUTED

replication and fault tolerance STORAGE
error correction NETWO RKS

Architecture, Protocols and Management

automatic redundancy

scalable horizontally
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> Distributed storage - Options ‘%L

hosted storage (cloud, Amazon S3)

self hosted with proprietary hardware and _

software (Sun Thumper)

self hosted with commodity hardware and
open source distributed filesystem
(GlusterFS, Lustre)

__________________________________________________



> Distributed storage - GlusterFS \‘gb_

LN
vOGLUSTER
. FLS
- GlusterFS: a cluster file-system v
capable of scaling to several
petabytes* ClentSupport
. open source software on commodity on
hardware
- simple to install and manage cusers

Building Blocks

.- very customizable

Flexible
Back-end

.- offers seamless expansion

__________________________________________________



> Distributed storage - Archival \H

Fedora-commons is an open source
repository (not a Linux distribution)

accounts for all changes, so it provides
built-in version control

provides disaster recover

open standards to mesh with future file
formats

provides open sharing services such as
OAI-PMH

Library

Fedora
Commons

__________________________________________________



Public facing applications

Translators (mod_glusterfs, http)

GlusterFs Fedora-commons

detail

GlusterFs

raw redundant storage across multiple nodes
Fedora-commons

metadata store
archival storage
OAl and services provider




- now we have redundancy

. In fact, multiple redundant

copies

. provides fault tolerance

. offers load balancing

.- gives us future geographical

distribution
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> Distributed processing ‘@E@m-

oy
L dg!

- more abilities available than just storing
data

- with distributed storage comes
distributed processing

. distributed processing means faster
answers

. faster answers mean new questions

lather, rinse, repeat

__________________________________________________
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> Distributed processing \lu

Library

make existing data more useful

image and OCR re-processing

distributed web services

identifier resolution pools
map/reduce frameworks

generate new visualizations, text
mining, NLP and ???

__________________________________________________



WebService

Load Balancer

WebhService

Cluster Node

Biodiversity
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> Hardware configuration: risks S

e computers crash
 hard drives die
 networks fall

e natural disasters occur

but...
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...S0 plan for it.

__________________________________________________



> Hardware configurations ‘-Hu

 Six 5U sized servers hosted at
MBL in Woods Hole

8 Gigs RAM in each server
e 24 /1.5 TB drives in each server

« 100 TB storage overall

« fast connection, far greater
bandwidth than ever before

* mirror sets (3 and 3) will be
stored in different locations

but...

__________________________________________________
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> Some assembly required (optional) \H_

- while our example uses new,
faster commodity hardware...

. it could run on any hardware that
can run Linux

- you could chain together old
"out dated" computers

- build your own cluster for next to
nothing (host it in your basement)

- solves some infrastructure funding
iIssues and provides a working proof
of concept

- hardware vendor neutrality




> Our proof of concept

we ran a Six box cluster to demonstrate
GlusterFS clustered filesystem

ran Debian/GNU Linux
simulated hardware failures

synced data with a remote cluster (STL to
MBL/WH)

ran map/reduce jobs (distributed computing)

defined procedures, configurations and build
scripts
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> Distributed storage - Projected costs “’e’g‘i’ﬂ;&ﬂ:’f‘

BN I COST OF A PETABYTE e

RAW DRIVES l$31 ,000

$ BACKsLAZE I$1 17,000
B“;;{l;;g;g* .$246 000
@ -$326,000
@Sun -51 000,000

NetApp !

* Amazon 53 Storage over three years (minus electricity, co-lacation and administration),

__________________________________________________
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> Cloud computing \lu_lw

BHL is participating in a pilot for
Duraspace with The New York Public
Library

Duraspace would provide a link to
cloud providers

pilot to show feasibility of hosting

testing use of image server, other
services in the cloud

cloud could seed new clusters

__________________________________________________



> Code (63 6f 64 65)

http://code.gooqgle.com/p/bhl-bits/

' Herftage Library (BHL) projects
Project Home Downloads Wik
Summary | Updates | Poople

Thig is the repository for code from various
Biodiversity Heritage Liorary [BHL]) projects, all of
which are reloased under varous Open Sourcs
licenses. Our current portal website runs on NET,
conmects to a MSS0L backend database, and
utilizes an Apache Tomcat webapp fronted image
viewer, Our new citation web aite runs under Linux
{Debiar). Drupal. Apache, PHP and MySQOL with help
from HAProxy, SolvLucene, OpenZ, KWW and other
software, Well be neleasing code, as well as the all
imporant configuration filea for applicationa we uas
and suppodt on our servers. We're open to any and
all suggestions from the community, and of course
accept any patches that improve aur code. We
approciate your intereat in our projecta.

Latest updates

phil.eryeriamail com | My favorites

'z:.:':;'".-lll'”—ﬂ--l- hhl-hit-s
Bi .]|.i..,- oo Open Sourco code from the various Biodiversity
ibrar

lssues

= Pzl mamzbml lm bl RIET anmd aonds teak

| Profile | Sian out

( Search prajects |

Source Administer

W Starred {view stared projecis)

Code license: Mew BSD Lcense

Labaole: bl lnux, datoka, imageyiosear,

[ava, asp.net, c-sharp

Limks: Biodiwersity Heritage |ibrary

Blogs: [BHL Blog
BHI bt on Twi
Feeds: Project feeds

People detalls

Project owners:

I
Biodiversity
; !t:t’itagl:-

"}]__i.h rary

our code and configurations are open source, hosted on Google Code

_____________________



> Communication

Biodiversity
Her itage T
Library

. our Projects server is a portal for various projects

http://projects.biodiversitylibrary.orqg/

Home

Ton majer namral kistary misearm linranes, horanical Bihearnies, and
resadrch institutions have joined 1o form the Bindiversity Heritage
Library Mroject. The growp iz deweloping @ atrategy and aperatienal -
plan ‘ta digiti ze the published licerature of biodversity held in their

FRAQECTIE COsLECTIDNS, |Fis MTETATUIE Will Di= @vailahie ThiEge a giaonal

“Bicd wrsiny commons,”

The Darticipating libraries have gver wo millicn volumes of
biodisersiny literature Collected gver 20D years 10 support the work of

e=iorrticte, rexsarchere, arnd xtudernte in their hosme inctitutione and

throwg howt the warld.
&
L

Biodiversity

Heritage 5
‘ﬂllhrarw

availabie tooa truly glooal — d

auciErce. Web-based

ACCREs [oe thissd Colle crigms will provide a substangial benefi 1o peple

li=ang 2nd warking i the devela ping worle — whather ceianticke ar &

policgmakers. The Biodiwersity Heritage Library Project strives to

entabalinh g mgjor conpuy of digiglzed pabiicaiyes wn ke Wb gleaven

from the historical biedisersity leratung, This macterial will be &

availzble for open access and respomsible use as a part of 2 glokal

Biodivers ity Cam mioms.

The BHL will pravide basic,
Impoeran e carten far
imnmediage research and for
rrulni ple Binindor marics
mitiatiuns Frar the first time
in historg, the core of owr
natural history and herharia
lEbrary collection s will ha

Wi urill wanek with thie glabal Bvenaremic cremmo eity_ rig bt thalders
and ather interested parties to ensure that this legacy literatune is
asnilable fo wll, The Dicdieersiny |lerigage Library Praject muss be a
il -institeTional project bacawEse no s inghe natural history musesm
ar baramkal garden Bbrary Nolds the complece <orpus of Iegacy
Iterature. even wathin the individual sub-domains af taxonoms.

Latest projects

Dt Farstrmy Ceeoe Tdak Gromp (LI FE 309 GE 2% PM)
whil st an unprescedente=d volume of biodiversity data s
currently being generated worlcwide, it is perceived that
signiticant amounts. of data get ost or will be lost after
progert elnanrs Talinuestigate the canees of warh lnec, and
recosmimeend swrakeqgies as wn hosw Diodisersiny data cam be
roscued and archived, through 'daca hosting cantres’ @ Task
Croup o0 ‘Mata Hosting Cemtres’ weill be comimissioned

Consistant, updated denticy (0902 172009 0350 mM)
An angoirg progect to update BHL's identity. theme and looo
across BHL Pomal ang Cihebank

Clusters=d storage (08252008 0528 AM;
The progect to build a reproducible clustered file-system
dizlsilubed acicss muliiple 2evvens, olilicioy GlualeF3, o

hause all of BHL Cloball content.

Waebtitn Feadback (D6 /LS /000 11-11 Ak}
& project to accept feedback from users to cite.bhLorg

MOBOT diaroka imolermentarion (041372008 0430 P
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.- each project has its own wiki, with detailed, how-to instructions

http://projects.biodiversitylibrary.org/wiki/clusteredfilesystem/

INSTaLL

the falawing is & continuously ppdared doc ang hewte for configuarning & BHL cluster node om 3
carrent Debian GNUALineor fnsteliation. A breaicdown of fimes sovodved o the physica boaidirg of
roges 5 avaiohe ab the budld iimes page

System configuration

1} upgrade syscem (0 Sgueezs (Lenny uses kermel 2.28, which doesa™ fully support exes)
and enakle contrib and nen-free repos

Copy the next 4 lines, and paste them in as. 1:

eche "deb hrwpiS/Itpiud. deblam.oxg/del-lan/ EQuesie nain cantfib mom-Ifa
deb-sre httpelfftp.un . debian.orgldebian/ sgquesze main
dalk RLLp:ffageurivy. dabhipn_ oFg) agquesEe/apdELes saln
dab-gres hitpe S fascurity. debism.org/ aguesze fupdates main” > Fetolapr/ac
e — ——— —— : | "

and updame the system

apt=get update
aptitods ssfe-ppgrade

ang new B e geod & tme as any 10 make sune The Timezone data is &l seTep Cormecty (ming was )
apkg-resonfigure Tzdats

2} reboal 1o use lanest kerpel OF needed)
febinfehutdown =1 mow

3} install needed vtiltities and ap plications

apt-get install build-essential flez bison screen ngins vim-nox git-cor

e e ——————————————————w =T =

___________________



> Code (63 6f 64 65) “‘%JI

.- our code and configurations are open
source and hosted on Google Code

<Img Sre=g0 .
. our projects server shares detailed S, g
Instructions to get you get started <id bocolor="4fg,

. getinvolved
. Join our mailing-lists (bhl-tech, bhl-bits)
.- ask us questions

. you can do it, and we will help




I
Biodiversity
; !t:t’itagl:-
"]]__i.hr:l.r:.'

Phil Cryer, Open Source Development Lead

code http://code.google.com/p/bhl-bits
projects http://projects.biodiversitylibrary.org

guestions phil.cryer@mobot.org

__________________________________________________
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Harvest from |A ‘Qétﬁ’;ﬁ:;ig%f

Extract, Transform, Load

(ETL)

01 Custom scripts to extract
content via IA’s APls

0 Database scripts to
transform to relational
data structure

0 Load into database

__________________________________________________



IA Harvesting End-to-End Architecture

Name Harvest 1

Paginator Admin

Internet Archive Tool (Desktop
Application)

Process (Console
Application)

T

F

A

v

Internet Archive
Harvest Process
(Console Application)

BHL
Web Services
(Not Publicly
Exposed)

File System c
(Image Files
and M~
XML Metadata BHL Import
Files) Process
IA Harvest | Database Import (Scheduled E—m BHL
Tables Tables SQL Stored Database
Procedures)

~N

Web-Based

Administration
Tool )

biodiversitylibrary.org
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Name Finding via TaxonFinder

Discussion.—Pigmy antechinuses are the smallest of the dasy-
urids and are among the smallest-sized mammals. They are not
well-represented in collections and are poorly known as to their
dental morphology, their ecology, and their taxonomy.

A comparison of the Madura Cave specimens with those of Re-
cent species shows many similarities, such as size and the tendency
to crowd the premolars. Comparison also reveals a number of dif-
ferences that indicate that the Madura Cave form is different from
the described Recent species. In general, the cheek teeth of the
Madura Cave form are slightly larger than their counterparts in
Recent Planigale ingramz, especially Py and M4 (figs. 12, 13; tables
1, 2). Comparison with My 5 of Antechinus maculatus is very close
(fig. 12). However, Py is much longer in the Madura Cave form than
it 1s in either Planigale ingramt or Antechinus maculatus. The My

__________________________________________________



SOAP response Name finding via Tax&uffinrdeto N&ixieBankames

T - - - - £ __ __ S _ /S L DL L L AN/
<7?xml version="1.0" encodmg="UTF-8"7=
~allNames=

SoBRALIA lhiliastrum
Epidendium liliastrum

<entity=> l
- . . 1 /! i
<nameStrme=SOBRALIA '111113lexw'mlls*"'-"11*1111&‘:1t1‘111fr":> %OBR‘%LL%
~parsedName canonical="SOBRALIA amplexicaulis"- 1l 5‘31‘3131_“5% _
<component type="name" rank="genus"=SOBRALIA</component= " Cymbidium hirsutum

a1 - -
< ccrmpmleut type="name" rank="gpecies"=amplexicauliz="/component= SOBRALIA amplexicaulis

</parsec - . -
<gcore=14\XdoLzs ! ! l d tjmm} 1
Z:aﬁ 923 -:2..-@1eb!§dl}n I n g I n a C 1 iltkrior: sub-
<enfity=

N oL By Sty 1l1gs Sing ieatis tepminglibus

with- Taxenoric Intelligemee...
' =50BKALI
</pargsedName=
<gcore=1</score=

<nameba
=component h'pe— name" rank="genug"=; cmnpmleut
<pamebankID=3493662/namebankID=

.e:jﬁ__-"'eutit}.'ﬁi:,.
<component type="name" rank="species"=liliastrum=/component=

</entity=
<entity=
=nameString=Epidendrum liliastrum=/nameStrmg= 1%3- o
<parsedName canonical="Epidendrum liliastirum'= libus, racemo terminali."
<component type="name" ranl="genus">Epidendrum</component= ns et locig meridionalibus,
<component type="name" 13111\=”-pe-::1e- =liliastrum=/component=
‘:"""liﬂl‘“ﬁdN’illlﬁ"'* wpersum. (Germen ca-
<score=1</score= ue evaginata. R. et P.
<namebankID=8764188- /namebankID= Presl. Reliq. Hoenk p.
</entity=
e, Spies endiealis, friAoca, CRUe WMILLO BN R i e T I E AR Y R
" .'.'.Ti.n’“’”". folincels, vaginntuos, I:'.I.'".'"."I'.HT.'FE HHI_} ill P'El"ll".-'iﬂ.
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Name Finding Evaluation

0 Structured and performed by Qin Wei
O Ph.D. student at UIUC, working with Bryan Heidorn

0 Methodology

O Scholarly volunteers manually identified scientific names on
random sample of 392 pages in BHL corpus

0 Compared those against OCR,then two name finding
algorithms (TaxonFinder & FAT)

1 Goals

O Spark discussion, set baseline for future work
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Characteristics of sample
N

Number of Pages 392

Average Number of Words per Page | 446.8

Average Number of Names per Page l.7
Total Number of Names 3003
Total Number of Unique Names 2610

= 86.91%

__________________________________________________
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OCR error rate for names only

Of the 3,003 names, 1,056 were incorrectly transcribed by OCR.

Mo Error

Top OCR errors

1 | Insert Space 8 n->v
2 Omit Space 9 |->i
OCR Error -
3 e->c 10 r->|
4 u->| 11 u->ii
5 u->n 12 h->|
6 I->| 13 h->ii
4 c->e 14 e->0

__________________________________________________
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Performances of algorithms
N

TaxonFinder FAT
Precision 40.32% 28.20% h
Recall 36.62% 23.34% . Excluding names
with OCR errors
F-score 38.47% 25.77%
_/
Precision 43.77% 32.25% )
Recall 25.82% 17.21% Including names
with OCR errors
F-score 34.80% 24.73%
_/

__________________________________________________
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Considerations
I

0 Improving OCR software is out of scope
0 Google’s Tesseract is only viable open source option

O Flurry of activity in 2006-2007, quiet since

0 Rekeying is expensive given size of corpus
0 Will not scale

__________________________________________________
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Recommendations
-

0 Enhance “fuzzy” retrieval in algorithms

O Exception rules to overcome OCR errors

1 More work needed in this space
0 More evaluations & experiments

O Robust training sets
m reCAPTCHA for names?

Ursuys  _paniculsts

Type the two words: | ] |
| JIER
2] Fead books.

__________________________________________________
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Name finding statistics Qs

0 27.7 million pages scanned

0 70.4 million name strings found

0 56.2 million names verified with a NameBankID
o 1.4 million unigue names with a NameBankID

0 3.3 million unique names *without* a NameBankID

O This is where the interesting data livelll

__________________________________________________
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Search | All Categories :]

Advancad Search

Browse By: Titles | Authors | Subjects | Names | Map | Year

Bibliography for "Physeter catodon"” by

Title

As of 3 Feb 2010 1:31PM (New Search)
269 pages found in 102 titles
View NameBank record

Allgemeines Polvalotten-Lexicon der Maturgeschichte mit
arklaerenden Anmerkungen. (2}

Animal blology 7 {1}

Page 4

The Annals and magazine of natural histony: (2)

Annual report of the Board of Begents of the Smithsonian
Institution. (1}

Annual report of the Marine Mammal Commission : (2}

dArchiv tir Naturgeschichte. Abtellunag B. (1)

"Arsberattelse om Zoologiens Framsteq.. tll Kongl. Vetenskaps
Akademien afglven af Zoologiae Intendenterna. Andra Dalen
(Insecta. Linn.} (1)

Beached marine birds and mammals of the Morth American West
Coast : (1
" The Biological bulletin, (1)
"The biology of marine animals. {2}
Boletin de |a Real Sociedad Espafiola de Historia Matural. (1)
Boletin de la Sociedad Espafiola de Historla Natural. (1)
Boletin de pescas /(1)
A book of whales, (2}
The brain in hominid evolution /(1)
Brehms Thierleben - (2}
" Brehms thierleben, allgemeine kunde des thierreichs, (2}
"Brehms Tierleben. (2)
Bulletin - United States Mational Museum. (24)
Bulletin of the British Museum (Natural Histornv). Zooloav. (5}

Published In: [ (Any Language) #] For: L (Al Contributors) #]

%—E— Zoom: 25% D [:E|

o F

ol

—— T rr
View Page in Book §
—_ =

4. Size of Animals.—The smallest animals are inyvisible without the
bl of 1l mieroseops and (e Inrgest o thae T-Eoot whalis weighing {:]
abwont 150 tons. These huge water nnimals wee probobly the lacgest (st
hawve ever exiated aod for exeesd in sizge (he lnrgest terresirinl §40-1on
wloga g s,

5. Distribution of Animals.—Aumimals aro fowwd sverywhere on the
varth's sorfoee, execpt pechaps oo e glarinted fops of e highest
mouniaing and o very fow st the poles, O these moun tains ereeping amd
flying [orms friss U margins of the suow ficlds, ned the areas of e aml
gnow at the poles aro constantly svaded by sueh forms as are abile bo
vomtre fnio them,  Animal life is fond throagbout the waters of thio sea
aniel even penetrntes 1o the deopest parts of the seenns,  Animals barrow
Il the smfwen of the ground 1o eomsiderable depehs and also follow
fissapre= wfhll dheweper to roach tho farthest recesses of the most extensive
covernn,  Finully, mynads of bving eomtures lve within the bodies of
other living things, sath pland and aoimnel

Fuii, 1—I¥agsam showlng the rolative siee of u smmall sperm whsle, Plgsiee sofadon,
of 30 toaim uoid m bepd of 34 ores, Byuos sobilfis,  The lnng=ei whnlen may o (onr s live
ihmes Llibe wiew

6. Relations of Animals. Animals are related i varioons ways o
ailier anbmals, o plants, sl 1o their phasioal sovirsment, Bistwien
parenits affupring the selation is that of diseent.  Betweien other
mobrnnld Pl oelation ooy e nuteitive, oo living ipen the other; mepro-
dipetive, whsrs twe join i the produetion of young; leeomestor, wlens
g nbtnehes itsell (o mnother for the purposo of being teansported from
ot ploce to aoodlee; o any one of many ether relations whicl might
also b pomied,  Plants serve as Bood Tor animals, afford them: conecend-
il sl mie dseful o them i other ways, A solitary existence, in
whibils ome pedmal Hves without any relstionship to any other, is possibla
but rarely oeeurs o patuee.  Aniinals pessts=ing s assoeinto together
for u longer or shorter thoe as mates. Many of the same kind live
together, forming n eolony or, n= in the case of ants; bees, nind wosps,
are orgnndeed into o socdety.  The relations of noimals o ther plivatenl
vivviromments ate iniamdfoll.  Seme maro confined to the lamd, othees to

e

thie swmter, sl still otbers may b ot bome o both,  Aguatie forms msy .

by petrieted b0 freal wutor, odhers may be only mmrnne, while  there T
i M1 plamd T poge 8y @liee oilogw s el epnrgungae | Arively

http://www.biodiversitylibrary.org/name/Physeter catodon - - ----------------=------oo--mooooooooooo oo !
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http: / /bioguid.info /bhl /compare.php2name 1 =Physeter+catodon&name2=Physeter+macrocephalus

a Physeter catodon a Physeter macrocephalus  (Search )
T ™
Physeter catodon T S
— R
View timeline
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View timeline
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Services

1
0 OpenURL

o Facilitate links to citations: protologues, articles, references

® Documentation: http: //www.biodiversitylibrary.org /openurlhelp.aspx

o Useful to Nomenclators, Reference Systems
m |IPNI
® Tropicos
0 Names Service

o Return all occurrences of a name throughout BHL digitized corpus
m Documentation: http://bit.ly /2e6sg9

O Access to 51 million name strings using TaxonFinder .,
1.4million unique names ubBio

0 Working out a strategy for obscure species
o Algorithm improvements to detect nomenclatural & taxonomic acts

__________________________________________________
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Services: OpenURL

¥ Tropicos®
Home Names Specimens References Projects Images More « MOBOT Sign In | Login |@
Home > Name Search > Hymenocallis humifis 5. Watson Choose Project » English «
Hymenocallis humilis 5. Watson =k #F| LE | &
Details | Accepted Names (1) | References (1) | Distribution (1)
a8

Group: Monocot Rank: species
Published In: Proceedings of the American Academy of Arts and Sciences 14: 301. 1879. (Proc. Amer. Acad. Arts) [Z] BHL

Type-Protologue
Locality: Florida: Indian River, 1874

Collector and Number: E. Palmer 555
Distribution: USA (Florida)
Institution(s): HT: GH?

http: / /www.biodiversitylibrary.org /openurl2

Higher Taxa: <= T B T .
Cﬂi{:;}t:?’:mm — I?WEE pid=title:3934&volume=14&issue=&spage=301&date=1879

class: Liliopsida Scop.
subclass: Liliidae Takht.
order: Liliales Lindl.
family: Amaryllidaceae ). St.-Hil.
genus: Hymenocallis Salisb.

" & B B B

http: / /www.tropicos.org/Name /1200408
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Services: OpenURL Disambiguatio
N

0 Looking for:
(Proc. Amer. Acad. Arts) 14: 301. 1879.

1 BHL returns:

OpenUrl| Results

Select ane of the items below 10 find the desired citation.

Title Volume Issue Year Page
Proceedings of the American Academy of Arts and Sciences. v. 14, new ser.v. 6 (1878-1879) Page 301
Proceedings of the American Academy of Arls and Sciences. v. 22, new ser.v. 14 (1886) Page 301

LS -

__________________________________________________
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Feedback | About| Tools | BHL Members | Copyright | Contact

Biodiversity Heritage Library Sagich _All Categories } |

Advanced Saamch

FEE AR S ———y

Browse By: Titles | Authors | Subjects | Names | Map | Year Published In: | (Any Language) 3| Far: | (Al Contributors) -
' ™ N
| mgﬁ' [Prmaodhgnoiﬂuﬁmerhanﬁmd&myofﬁm and Sclences. [v 14, new ser. v. 6 (1878-1879) ej Download/About this bookw 3y
Page 293 ~
n 200 (=1 (+) Zoom: 50% [ | "] b <t [
§ o HymeNocALLis HuMILIS. Bulb twice larger, upon a thick root- -
e stock : leaves with broad sheathing bases, 4 to 6 inches long by 2 lines
. m;gg broad : scape slender, scarcely equalling the leaves, 1-flowered : spathe-
. | X : :
1 Page30s ) segments 3, greenish, narrowly linear: flowers greenish ; tube scarcely
Page 300 . -
| |P=ge310 dilated above, 15 lines long, shorter than the narrow segments (2
g 311 B _ =
m_:m- y inches long); erown broadly funnelform, 8 lines long, truncate be-
it v tween the stamens: filaments a third shorter than the perianth and
Link to this page View Text & = o1
" J style: anthers greenish: ovary marrowly oblong, 5 lines long, be- |
t coming an inch long in fruit. — Indian River, Florida: Dr. E. Palmer
f ;’“‘““"“’“’P‘FD (n. 555, 1874). Though our species of this genus cannot be said to
lamasco =
| Hymenocallis be well known, yet it seems to be safe to propose the above as new
:ﬁ:ggﬁg:”g o species, differing so markedly as they do from any previously described.
| Pancratium Of the species of Panecrativm given in Chapman’s Flora, there can be |
Pa”crﬂzwﬂgrum little doubt that neither P. maritimum nor P.nutans will be found
within our limits. The original . Carolinianum of Linnmeus (founded
on Catesby’s figure) was probably Hymenocallis rotata, and all later
; figures and deseriptions of “ P. Carolinianwm ™ were based upon the
| foreign P. maritimum. 1t is probable that Paneratiwm, as now under- i
| stood. and Jsmene are not represented in our flora. ) 3
- A L 3 Jd |-
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How?
N

0 Tropicos maintains internal authority list of
publicq’rions: http: / /www.tropicos.org /Publication /775

0 Each protologue /reference tied to authority:

(Proc. Amer. Acad. Arts) 14: 301. 1879.

0 Matched Tropicos TitleIDs to BHL TitlelDs:

http: / /www.tropicos.org /Publication /775 = http://www.biodiversitylibrary.org /title /3934

0 Throw citations at resolver at regular intervals &
cache data in Tropicos

http: / /www.biodiversitylibrary.org /openurl?
pid=title:3934&volume=14&issue=&spage=301&date=1879
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- <Name=>
<MNameBanl:IT=5764 185 </NameB ankID = h // b d . |b / . /
=Name Confirmne d>Epidendium liastrum=/Mame Confomed> ttp WWW.DIO |VerS|tV |Iorary.org/services/n
B "T";'sl* ame/NameService.asmx
— < litle>

<TitleID=459%<TitleIl}~
<harcBibID>b12026322<Marc BibID >
“PublicationTitle>The genera and species of orchidaceous plants</PublicationTitle>
<PublicationD etails>London - Bidgways, 1830-1540 </PubhecationD etaals=
<Anthor>Lindley, I </Author>
<TL2=>4643</TL2=>
<Abbreviation>CGen. Sp. Orclud. PL</Abbreviation>
<TitleUrl=httpifwrarw biodiversitylibrary. orgftitle/b 1202632 3<(Title Ul >
— <Items>=
— <Item>
<TtemID =958 %< Ttemll}~
“<BarCode>321753002698485</BarCode>
=hIareltemID =1125%4 274 < MarcIterdD >
=CallNumber=QE4%95 Fa0 L5543 1530 -40</CallNwunher>
— <ItemUrl>
bt ffwrarar. bio diversitylibrary. orgiitern= 1752002698455
< TtemUrl>
— =Pages=>
— <Page>
<Pagell}>393438<PagelD>
=Year=1530-1840=Year=
<Prefix=FPage</Prefix>
=Nunber=177</Tunber>
<Pagellrl=http /fwarwr bio diversitylibrary, orglpage/393438</Pagellr]>
— =ThuabnamlUrl>
httpoffimages mobot. orgfrewerfviewerthumbnal asp? cat=botanicus 38 chent=h 1202622372 17520026 9848 5 p 2 Simage=21723002698485 0
</ Thumbnaal Url=
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Mandate for new development
-

0 display / manage articles

1 meet community demands for bibliography /
citation management

0 build from more open source tools

__________________________________________________
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Development goals re: citations ™

0 Create a repository for community-vetted
taxonomic bibliographies.

0 Ability to ingest, display, download, and index
articles so that the BHL can operate as an article
repository.

0 Build from existing community of work around
Drupal / Biblio.

O In use by collaborators
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hitp: / /citebank.biodiversitylibrary.org/ ‘(ﬁ

1
t: Login | Reqgister
Biodiversity an open access repository for

“Q]I'll"r“*—‘?!"' biodiversity publications
ibhrary

BROWSE SEARCH GROUPS TOOLS CONTACT US

Collaborate...

£ 2009 Biodiversity Heritage Libwary, This wiork by Biodnersity Hertage Library s licensed wunder the Creative Commons Attribution 3.0 United States: License,
Parmissions beyond the scope of this license are available at the Hiodhersity Librany's Copyright Page.

About | Prvacy Policy | Tenms of Use

Aoguia, Inc fer GPL hense oplotchThemes Drupal th

mEes

[ + ] FEEDBALCK
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Login | Register

Bilodiversity an open access repository for

Heritage  pjgdiversity publications @

BROWSE SEARCH GROUPS TOOLS CONTACT US

» My Groups

The Biodiversity Heritage Library Ea
global community of natural history
libraries and research institutions whao
have formed a partnership to digitize
and make available the world's
blodversity teratura. CiteBank 5 BHL'S
citation repository, festuring open
acoess content contributed by BHL
partners and specialists working In the
natural sclences.

LANGUAGES

Home = Search » planktonic feading

SEARCH CONTENT -
o — CURRENT SEARCH

Search Search found 1 item

Enter your keywaords: = planktonic feeding

|ptanktonic feeding )| |m

2 Retain current fiers

Planktonic feeding and evolutionary significance of the lobate bady plan within the Ctenophora
Titie Planktonic feeding and evolutionary significance of the lobate body plan ... Planktonic feeding and evoiutionary
significance of the lobate body plan within the Ctenophaora ... QH301 ,B38 Keywords Ctenophaores feeding morphaology

predation ..

Bibl - admin - BEO42000 - 1541

[ + | FEEDBACK

[

hﬂ'p:/'/C"ebGnk.biOdiverSifYIibrq ry.orq/seq rCh : Biodiversity Heritage Library: http://biodiversitylibrary.org i
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Biodiversity an open access repository for

Heritapge™ pindi i Faiepd
Libeary biodiversity publications

BROWSE SEARCH GROUPS TOOLS CONTACT US

Homea » Browse

Paionk Topi 1ud BT

evolutionary significance of the

= My Groups . . = The morphology and evolutional
lobate body plan within the e R O
Ctenophora part 1 of a contribution to the study of
L wecome e e
Tite Panktonic feeding and evolutionary significance of the lobate Iinterpretation of the morphological,
body plan within the Ctenophara physiological and clinlcal evidence f
The Biodiversity Heritage Library lsa = [by] Frederick Tiiney and Luther F. Wa
glcbied Comnerh iy, of metiird ity 4 Journal Article » Ctenophores of the Atiantic coast of
libraries and research institutions wha ¥pe Narth Amarica, by Alfred
have formed a partmership to digitize Year of
and make avaiizble the wark's St T omhborough Mayer..
biodiversity Dterature. CheBank s BHL's ~ Studies on two aberrant ctenophores,
citztion repository, featuring open Authars 1. Costefio; Coverdaie R, Coeloplana and Gastrodes, by Taku
acoess content contributed by BHL Journal  The Biological bulietin, Komal ...
partners and specialists working in the ok v. 195 (1998) » Seedling Leaves In Palms and thelr
natural sclences, marphological significance
Pagination 2 ]
i e » Braln and body of fish; a study of brain
158N O00E. 3185 pattern in relation to hunting and
D Mumier feading In fish, by H. Mulr Evans.
LANGUAGES [l
AR QH30L1 ,B3B
Keywords:  Ctenophaores feeding morphaology predation
URL hittp: f fweiew blod versitylibrary.org,/ pd FLAOD029510001 7298, pd

Pianktonic feeding and evolutionary significance of the lobate
body plan within the Ctenophora

Short Titie [ + ] FEEDRACK

Citation Source: BHL PDF

hﬂ'p:/'/CifebGnk.biOdiverSifYIibrq ry.orq'/nOde'/47423 i Biodiversity Heritage Library: http://biodiversitylibrary.org i
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CiteBank boundaries
—

Bibliography

i’rq’rion Citation Citation Citation

» Pageturning Ul
> PDF CiteBank
» eBook/Kindle |

Stored *somewhere* & retrievable
via HTTP URI
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New devices & hardware
I

1 Content now available in EPUB & Kindle format
O Used by Stanza, Kindle

0 Blog post by John Mignault (NYBG):

O http://john.mignault.net/blog /2009 /10/28 /first-bhl-e-book-experiments /




Links & such e

]
Biodiversity Heritage Library
http:/ /biodiversitylibrary.org
CiteBank beta
http:/ /citebank.biodiversitylibrary.org
CiteBank sandbox
http://sandcite.biodiversitylibrary.org

Follow BHL on

Cuwitker

http:/ /twitter.com /BioDivLibrary

__________________________________________________
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Chris Freeland

Technical Director, BHL

Director, Center for Biodiversity Informatics, Missouri Botanical
Garden

chris.freeland @mobot.org

http:/ /twitter.com/chrisfreeland
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