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Scratchpads 2.0: a virtual research environment for biodiversity sciences
in the Internet era
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Abstract: We describe key features of the Scratchpads 2.0 Virtual Research Environment (VRE), which
supports the creation, management and reuse of biodiversity data. This paper provides an introduction to re-
cent developments and status of the Scratchpads 2.0 system, including its technical architecture. Key features
include mechanisms to integrate individual research data and online resources, creation and management of
multilingual content, license and authorization of system and data content, dynamic tracing of data editing
history, research team cooperation, and methods of data paper publication. Important technical features in-
clude effective maintenance and installation of the system, ability to build distributed architecture, modular-
ized function and development, and implementation of related information standards. These are put into a
context with related biodiversity informatics tools. Scratchpads was designed with accurate role orientation, a
deep understanding of taxonomic research requirements, and excellent technical solutions. All of these attrib-
utes contribute to Scratchpads’ importance to e-infrastrature in the Internet era for taxonomy, thereby provid-
ing us with a promising tool to complete ambitious projects like World Online Flora.
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2 fir K 11 FF(Encyclopedia of Life, EOL)(http:/
www.eol.org) 55 A AR IR A= 40 22 B 1A% S I9Y 6% 1) 4t
S, AT JEACER TR T RS A A AR 0 K 2 R AR A
ASCERBERL AT AT (TSR AN, 71 I L8 A 4k
fitlh b I i A5 KB 2 RBE T 9 T4 (Yesson, 2007;
Whitlock, 2011), & ILHT AL F KR FI R4 (Bebber
et al., 2010; Fontaine et al., 2012).

SRIM, BHIT R 2805 B RHIT A 7
CL2 R R IR R AN s B AT I T, A 380 5l
ok W9 2 L5 a3 BRI ) 45 R AU I 5T 3 B
(Virtual Research Environment, VRE)f# %, B[
VAR TAE AR, SR, B, 4
BT R R AEIATY, 0] B th S 2446 (Duin & van
den Besselaar, 2011). J& T/ 57 4 (1) VRE PR 355 28

(Chavan & Ingwersen, 2009; Smith, 2009; Wieczorek
etal., 2012; Costello et al., 2013b). VRE[ % 7%} A
A NI R (small studies and big sci-
ences)RFMIE 2= R, W7t B 4R I s i A=) 2 A
IR RG2S ARV EEL . VREFFAR K
FELERIE I AR, s e P 2 FEVE I il s R
WL B (Smith & Penev, 2011; Johnson, 2012;
Maddison et al., 2012; Scotland & Wood, 2012), 3
I AT A 22 KPR S RIAIE S BT P A R N R
¥ KAE i (Moore, 2011; Winker & Withrow, 2013).
VRE [ 4% /0 ] 2 & Be % 76 H AT R B AR &1
T, AR PORRE Al 2R SRR R e
BN 3By i)

ANFFORFHF A & SO — 71, BT H
SR 7 SR SRR AT AR R KRR A, b
SERHAL A A A 2R, BRI R 2 1k
Mg Ay 2 W o X Loy 20 0 2 P R & H
Fr o WA EBCEATE KRB 55— TJ71h, &
WSS, BT E SO R BT R R 2, BET
B LR A R DI PR AT RO 5 (n B AR R R )
HENTER TR IBEFT, W TR AR LU A
PR BHE BRI R D CE B A
o IXLERIEFT A AR B I RIS S0 2R R
St R AR A FAR I R AR o= . XA
XCEBEATH R S A A NI A E A
B 90 3 43 248 2 (1) 3K TSI i R ok Ay« T BA Tt
H (team sport)(Knapp, 2008).

T AL g0 IR 2, KR K ) 5 A
iR A 2 WHARRRDE KA By 54 TH SR
AN AF BT FA S AR Uh B 25 246 (Kress,
2004; Thomas et al., 2011). FIJ FHBRAR 1 W9 £ 45 2 4%
RN 3 2R TS S B B IR, Y 2T
PERFFCREAR 2N ST 8 2 —(Godfray et al.,
2007; Mayo, 2008; Clark et al., 2009; Smith et al.,
2009; Costello et al., 2013a; Marhold et al., 2013). #
A, T HARIWTIN SR, A s FH 9 244 11
THAZ 5RUA LAY E BT TAE, i sE 30
IR RN 2E H bR, X A& A SC A 44 Scratchpads
2.0(BA M aj#xS2) A HIZ

1 {+4=2Scratchpads 2.0?

S2(http://scratchpads.eu/) /& — AN A=) % FETEALE
LR FEIALL . HASCHER 2 — [ Vincents Smith
A Sk e (5 [H AR 1 S 4T (Natural Historical
Museum, London, NHM) W) £ FEPEAE EL2A0E 5T /)N
Wk ERFREPINRATSS . S e A 7ETFIBR}
*%(Open Sciences)(Vision, 2010)¥ & ~, SZHLfLH%
R EHL T BRI TCAR R UL L
YR, BN AT IE BAR AL [ e-taxonomy [ 254 fiff
5¢°F- & (Smith, 2009; Smith et al., 2009, 2011; Brake
et al., 2011; Smith & Penev, 2011),

S22 /NI (Free and Open Source
Software, FOSS), A4~ AHMIHLAEHS AT LLAE H T
WEFURIR H rh AT, JFa e e ) w47 A2 40
= H ORI AR, LA H R
2% o I S2EE L IRk 1N 25 RT LU MR 1 3 2K
FECL R E) R DS AP IX R DA ATAT
WEIC AR A RN A (K1) . S25 4]
EDIT(European Distributed Institute of Taxonomy,
http://www.etaxonomy.eu/) 1 H J&F TFI5 ) 2545 BE &
4 (Content Management Systems, CMS) Drupal 5%
Ao M20084F K 320114, FZE5LH T MDrupal 5
FDrupal 7TRZOEERIG TR, IEIFR T KEET
AR 2 R SRR TU A . S245 3] Rk W 28 L HE
ZE(EU/FPT)[FJVIBRANT (http://vbrant.eu/)Iii H Fl3&
[ 1455 i 25 22 b1 43 (Natural Environment Research
Council, NERC)#JeMonocot(http://e-monocot.org/) Jit
H LA NHMIP) AL R 5 ) S0 45 4E W e K IR & vt
X (Smith et al., 2009), ‘& H FEtxf 7 K50k 190



266 £ ¥ % F M Biodiversity Science

22 3

%1 Scratchpads 2.08%95 FI 245!
Table 1 Case study of using Scratchpads 2.0

WA Il LA R {EF RS2 T fie
Category Name of sites Key Scratchpads features used
Al F e 2 A RHEL Hi#14r2% Botanical taxonomy

Agriculture and horticulture

LR ARz T

Animal biodiversity

I AR LS AR

Citizen science

(7S LEL /AW S oG]
Conservation
(http://threatenedplants.myspecies.info/)

N2
Invasive species

AT
Antkey (http://antkey.org/)

L EZER e
Plant Biodiversity

T R iz S A AR A X 2R
Arctic Flora of Canada and Alaska
(http://arcticplants.myspecies.info/)

LR [ PRl os R % 25

Society The International Heteropterists’ Society
(http://ihs.myspecies.info/)

RY IWeRIF eI |

Systematics Mosquito Taxonomic Inventory

(http://mosquito-taxonomic-inventory.info/)

Solanaceae Source (http://solanaceae.myspecies.info/)

African Ichthyology Portal (http://africhthy.org/)

Diatoms Online (http://diatoms.myspecies.info/)

IUCN Sampled Red List Index for Plants

PFANJH A J 1 Field work pages

BRAHMS #ili 5\ BRAHMS data import
YIFhZ 4k Taxonomic media

WA Collaborator management

25 T SR (JEERLTE) Multi-lingual support
(English/French)

#X #834% Community forums

#4325 Zoological taxonomy

2R 3CHk Scientific literature

YIFh 2 4k Taxonomic media
IR SCH bR Darwin-core specimen records
B4y Zoological taxonomy

Z M % Multi-user blogs

{9 PFl Conservation assessments

IUCN%# 484 1UCN data integration

% eHIYS>2% Multiple botanical classifications
BI2ASCHR Scientific literature

2B SCRF (B SO/ eV i)
Multi-lingual support (English/Chinese/ Indonesian)
fit 22w Anatomical glossary

Y434k Species occurence maps

44325 Botanical taxonomy

H5E X1 Custom pages

H & HHE 25 Embedded custom content
Googletth ¥l Google Maps

AN N4 Private organisational groups
FEAAZ I T2 Group communication tools
BRI 3CHR - Scientific literature

44335 Zoological taxonomy
Wt L 14k Taxonomic media
fif¥ 2% 3C Anatomical glossary
B4r2¢ Zoological taxonomy
YiFh 2 14k Taxonomic media

K PE Galleries

RISk Scientific literature

ZADIRe R, @AL T SR TARRRE . SCRF
55 22 4 LS AE SR IR oKl o AN B P 4 1)
TN, R4S T AV 2RISR 2 0] .
Hip, At st 24760545 T-S211) ¥l 1{, 7,193
F A S22 H1 1 ST 9 It H R AR 3X
Lol AE AT T AR A A A ) 1) 141 05 W) A
(Smith et al., 2011). —LEHLARY R H] S48 LK1

2 EERERTIREME =

S2 3 i KRB AR I N I #E S T By HY HLZh fig
FE TR BN E1-8) . 1, BESE
FAEM LR O R T KRBTSR, X nek

Al g BL 2 BB AR A7, B N B Ip o B
(Access). LT H(Excel, csv). A% (pdf, doc, txt).
e FhE LB E (W PAUP FIDELTA), A A 4% Fh SC ik
EH T H, (WnEndNoteflIReference Manager). 57
T T OB E A, AT AL T ER R S R4k
Heln DU o )4 I A8 S ) B B U RS20 4 T
PP B Y G A8 28 FREE N AT IR 1 R AN
P BOHUR B4t AH OG5 BB 2 Wil 55 [+
A7 A AP L Ath pl 52 P [R) A 2 Gn e 4 B s 11
BB LT LA A b X 8 K e T A
X (data paper) B2 ) BT HERG 2 R PR X LE £
FERAHAS2IZ O TRE . 248K, X HLIFA TR
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S2AF T, AT A B P 1 A B R iR S2
IR 5 B ERIMEF IR Th e U0 A VRSN T fd lnfer
ffEHIS2, AT LAZ2% A 2 5 B 22 46 (http://help.scrat-
chpads.eu/w/Main_Page).
21 HRES

L 4 % 4% N 2% (content  type) A 3 2 3 JE X
(presentation type), S2:¥&AE4) 2 FfPE LA EHE 73 b
W4 3% (taxonomy) . ik (biblio). ZEHFHH ik (taxon
description). 14 (location). #x4<(specimen/observa-
tion). P 1% (media gallery). 43 1 ¥ %1 (molecular
sequence) « T & £ R (characters) fl & 48 kK &
(phylogeny)94™ K2, J3 Tkt i AH DG 11 25046 A5 e (1)
1). BhHpe A e B Z e s R R G wehike
FH A ARPUER], G AR E B oK
4l 717 (Patterson et al., 2010; Platnick, 2013), [Xliit,
S2RFAL A5 B IRESEH I AR oy KRG (FY
UIEATE TRHIEIRY), 542 AeS2rbE Lo 32k
A i (taxonomic term). 57 H L HIS2R G IS —A
WA AT TR 2 4. T r 2BRERE
fitl, JEELE N RGMbRA, PPpIR . SCERFT 41
Fr 95545 S nT LARI 22 44 g ST OCIR(1BL), AT AL R
G ITE (S B B AR B S R, NS BN
e AR RN A A7 Al . H AT, S2nr s s N E
(R RAS BN (Excel) X 5% . RRHIA . HhA
b AR A E AT E S N, SClkonT DL aE
EndNote. Google Scholar. Reference Manager il
HSCAR RN S25 V28 I Eds T A, i
T 2 WE 9T R bR A4 4 P 22 48 (Botanical Research
and Herbarium Management System, BRAHMS) A/
DELTAZE . T JC4E M5 s e Ll (K 1)

S2¥cit T AL T AR e dedidls . Eeand
Tl 4 5%, A H 2 AT Lk £ A4 #2000, NCBI (Na-
tional Center for Biotechnology Information). 4/
A5 R % (Integrated Taxonomic Information Sys-
tem, ITIS)E & i EOL S5 £ 4 U5 5 N T i 2 (1) ) ol
TAEA (ML), K 2m AN AR A
o WIS NN ARHEI I 44 5%, T 24
T B NFARFIR 27 44 “Pinaceae”, % K1 T4t &
Gt A8 5ee TN TERUE AT AR A I g 48 5
T oxof B 1 0 BB (B E12) o

bR 1A e B T i s, S2vit T A sk
177 WS KR ANCBI A T P41 GBIFFRAS

W) % KE 1 38t 7 1 P 1 (Biodiversity  Heritage Li-
brary, BHL) (¥ SCifik - EOL [R5 & LA HiAth [ 4 %2
BRI R A B (L) o S2%F AN B 1A 5 30
A58 P Sk 5 1IE”, B LA Mashup i 7 28 4
JSAH DG IR JELAE 2R 1L [ (Taxon Page) (K1), didix
Tl 7 2 BE A% 15 28 Hh ) A F 5 3R BH, TR e 2 9T
FH AR, WS e T AR R . R,
S2E B G A AT LRI S8 S E e A% AR IR S, K
A RIA S S . Lhbnsk | 4 K=
e 8, 52 BOUERAPE T REATAE S P BE A 1) A,
EB YR A R R, sl T AR A UL — P
) S FLOHE N T SRR B AR T . S27EF B B ] AKX
L] R S S H N B AR
22 ZESWMENEITERER

W AR 0 B PR 75 ZE LA RRE 5 M FAT . &
VEE BUH P2 EAL AT S IR A . tedn ([
F¥I&Y FiFlora of Chinagt & L SL R 1 iy
TR, e EAEY F IR TR B TAE, 18
AR T Z 2 B4, TfFlora of China ANy
S5 K B R ) BB I R, 1T L RE A [ s ) 4
JrfEHAI o H T AL G EN R AR 1 2, AR
BXAEME DR L2 #iE S A RS, IF
HARFHE B MBS ER . —LmtE A, R
(1) TR I8 SR A LB R R IR skt 2 22T I 177" (Kress,
2004; Clark et al., 2009). [A#f, HFLELEYER
ST AL G AL ). AR, 0B N AR
BN FHT IR ) AR S2 143 51 T AR LI fil v o

FEGE 1Y) ZR G038 5 L RET Y R 3 19 St 1T (A
B TR ) IRAEARNE B, o AR
2 T EE K #iGoogle translatoriX K 1) 55 = 5
PERYE, MIXLE [ BHH e R GeAE LI Ak 16 B H &%
B H TSR A H A (Marhold et al., 2013). S2%f £
EENANGET S FLRENE, RETA
AT 5 N5 AR, AR5 2 78 5 A B
R A 4258 1) F1 ST A Ll e D B S BN IX 48 22 3 5 0H
IR0 B g s R R AT 45

CAIRI R I 1A R RS HA L P31 fR
PFOPRAS T BRI 25) 0 1 (B E13),  FH 7 70 g 4
HA ARG 2, [ AT LR B4 (5 B IE 5 28
B RAFZGE BN, RESPOR SR I%AE B
VA HARTE T IOA 4 FH P D0 U sl A DG A5 R
Rt B AR LT LB A 2 40 R B A% I
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l axon Page " d
CQ eMonocot
EndMote Rl EHE T H Ht e
Endnole
5 ©
~ RHEHH 3
-x/ \(.\]Nexus)’thloxML) = -
\
j\ /(" FA - AP E
s '(_ﬁ " - B -(—XMI § GBIF ‘
BRAHMS Json
B FRANEEEEERE
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Fig. 1 Basic content types and workflow in Scratchpads 2.0. Arrows indicate the relationship between different data content

TRAR, AW LA nT RERVE S AEE, R ZE S
Bifs B mes P o W A HoAh vl 5 8 X AH Y.
N2, R/ AETN. mMH, ZETAE
FOAREE h P RS Eatun, ] DL e MR py 2%
7 B AN T AT 218 5 AR B

L 58 1) 51 G0 B0 3 A BB K 2 02 8 ol I () K
AEE BRI RBEAT 0, e LA T il 45 B 61
LIS TR] S B B S TR DA KB 2 o AR BRI
SEAE BB AR TR, BLACE B ST A A
o, KEBARGICIESLIIAE BN A S K504
BEAAE L. 3 RAETEh, R HER A 0 G 4 A
BT 2T AR & BRI RRR I 1 TAE, & Al g2 AN
B2 — I T-BE . AFRVEE 5 uEA% 2
(G522 D), ] GRSk (1) 5 L8y
fiE, B R LI AL KA S T HAB T AR IF 2
— AW R E IR . S27% 8 B 43 R0 5T S rh
X Ap ARG S, S o ST A% H i ST A
kb %% (diff)(http://en.wikipedia.org/wiki/Diff) A1 fiix A<
(version) Zh gk SEELE U N A M &IBES . difffeflt

(0 AT RS AT B B LA, B REE s H
o HE TR B A RIS S S (7] DL AR BB T 1
AFLF), PSR EESK bR 1018 SRR AS (b it R £
BB I, WAL 2 I ok A& MG 1) . version
DU T o) i — 25 AR A B R . i oe—A
YR RS BT RRAE A 2 A T BORER b,
version Jj §E BE 0% 44 1X L8455 S5 AN I 18] 81T 1
h FEAN S ] (R RRAS A7 T oK, RN e 1) B S A
J 55 A R B () RS AR A DG R R A

S2 (1 IX P ) A5 VT8 B REXT BATT I 5T 5K
A AR EEANE. tln, ar LR ek H A ]
—NYFPLEA R G P HEIR 1) 2 5 K BATT AL
i N A% R IRAEAR AN R RRCAR, K s AN [ B[] S
W e R HAR TAEMBI A . Ik, S2FFAN 2 AN
AMREE BRI H v & TR A
(1) H A TAE MRS, W90l X 608 H
W FCRNEL A N A LI 25 A AR — ik
2.3 {E RNV E A E

S22 T A X YR 4 A Drupal 724t F R — Kk
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FERFIAE R PR e A0 AT L8 s GNUIE H] A 35 4%
KM (GNU General Public License). t T 40 21
FFE T AT LA R A oAz, LRk iA
CLFE B A TIE . T S2 T 1 37 vty B Py 7%
F A8 FH 28 B A FH =2 B e iRt A LA B A, AR UE
R E G ENE. I H, S22 T DLAE IS
SF 41 iR 35 =2 1) 1Y (Creative Commons  Licences,
http://creativecommons.net.cn/) [ FT $2 &, & 37%) F
CURIh R A R AT G S S B 1AL
e S2HRAFTF KA HA RGPS B IEA i 411
DT, MEF UG AR AT 1 R BN I CC-BY 22 44 1
B (http://creativecommons.net.cn/licenses/meet-the-
licenses/), LA b £ 25 1) B HH & A FHAL § 35c K
o BRIL, S2XF T-HE& A IR A TG RIS A
Fet, AEG AR A& AN A .

Sy NI H ”(Knapp, 2008) 1145 &
"B T B U I A A A 0 5 ok AR
IR, e (P ERA &) Flora of China iy
KM FAELAY & . DB RIgmit b6, 76505
AR R R R, WA RIS, &
PR~ SCHRFIRR A1) 5 [IE R 5515 22 4079 i)l . (H2
R H M RAR S R, A& AR 2, I
(R £ Tl i TV R I B IE, 3T DR R (1) &5 S
BB R RS IR, AR AT AR S 2R
PR IEER I

WIS S2M 2% R 48, AALHENE R I H (1) 5t ¥ A7
G — RO FIARHE, 8RB0 A 2 WFIUE M dniEiG
SAT B A B BRI H R I A R0 V8 T R e A5t
MU S — 5 T & M 484k, 55— J7 Tl
e N B RS, AR T A £ (role) 1 H
B, S2ERNBLE T B H# (administrator). iy
(maintainer). BTk (contributor) F1 4 %5 2 (editor) P4
Fifath, EEEWARFRE. MRS HHE
OB TR S RG] B B Uy s i A i
AR o YESFE ) A (02 A 5T RGN IS AT FIPERE )
WY, Phnyoe R 4 R RZ A2 5 R i
AT — Se IR " A TS . XA — Ry
Begh A BORFEME I o TR R w2 (A PR =
FOEHIRE L, &G TN . S216 i R
B/ T 0B AP 1R, REAE TR 2 WA FH - mT
X IR HAA KL HE AT AHOCERAE (W 0 s 152 IR
AT 10 H, FRGUE X 2 U5 R 20

T A AR U7 ) BB, BT E 2 py 2% SO0 v A
GRS

A, BERwIEERZ NS 5T H, A
S E AT HEN . AEHHWS 585
A ARy s, A T B 2 & R RAIEC 1R o AL,
AT LA H FA 2 5 25 A7 DR 1) v 3 A8 i A
W IF) g AIE A o ZR Geiid 2 44 L I [A) K diff Flversion
55 2 T RERAR AN R 22 5 28 1) 5 B o7 kR ik Jig
T, AR I H B R % PRt S 5e 25 S R
it shASAEERE, IR I H M35 B R 14 g it
B o TR R E S (R 1) AL SR R £ £k
(eMonocots, http://e-monocot.org/), [ T 1
T A [) b DX PR R 27 S a0 i 3 1 S23k 4T 7 22 oy [A] i
Go I AIRHE L 8 T2004-20094F 3575 5 [ [H 5K
HAREE G B, B bR A EEEs. M
e 2008 B A RHE DI AT AR AT, 5 i
ARG R B T ARG AT RS, IRl M4
A AT EAR R . 2> R R (1) R AT
TAF. eMonocots & HINERC# ly, ¢ [ & 5 ka4 i
Il pel 20 23t F o - R A B AL RS ), A H
P A2 gt 37 A S B AR ) 7 2 R ) A (I8 e Pawl
Wikifdit:, AN AZZ) -

S23iE A ] T #E38 M 2% (social web) [t T g Sk it
W FUE DA AR R A o B tana] Ld i {8
% (Blog). RSSII[#. OpenID(LLH ™ hy (4 7
B UUAIHESE: http://zh.wikipedia.org/wiki/OpenlID)
143 5545 He (Jiathis/Sharethis) F AH 5¢ 45 5L 1 v
THBAL B (Newsletter) 4255 2 Fi s % 2
B FR AN AT SR AT P 4
24 HERIEXFNEFR

XPRFEERIF TR T8 ER N (Open Access) 1)y
1 (Leptin, 2012)#2 T JF R 2% 1 BE & (Vision,
2010). FFJBCRFAR TG R fg b A FH 45 ORI RSCR,
I BLORTERIFFE ORI EH s A 2 R 16 T TSR W]
B JLAE, RS a e B 1E Xk 3R O R
22 JL I — A # # (Costello, 2009; Smith, 2009;
Vision, 2010; Brach & Boufford, 2011),

T H BB IR TR 2, 8 SO 3 T (R R & R i
B 28 A WAL S, B8 2 DA A A R
(supplimentary material) /7 =0k 2 A BY 8 (1945 &
IT20002K, 73 2 IR SC T Bl i (K 5 e
FEACAE RN, CaAMERVFZ ERTIRTE N



270 £ ¥ % F M Biodiversity Science

22 %

o AHPR ARG E—NEda % 41 (data intense)
7 Fl(Bowker, 2000), ‘& )4 K 2 HOE 5T R 14
P AL M 2 W) . B RS . REHE AT .
LE. MWLz pmEE. e T, Hdg
PrafEEY) 74 e B A, TS
W RRERE BRATHESGE R, 55548 2L
XTI B 4B Al sk . FEWFIUSE R,
Ir R G T BN B 1] R R A B LA
XAE R, BLAF S0 ST I RRCEE SR o XA 1)
HEF, A A H A4 8 S (Chavan & Peney,
2010 (14 Mk 2 Sk A e JEE Al 0 3k R i TR A T
R )

S2AEIX J7 I o5 AL S e SR ¥ S 0K o el i
FH5 H (publication module) AT 7E 25 5 A 4 Bh T
(publication write tools)¥ £7fif {1 S2Hh 1) £ 4 LA K
1 I 2 Il Pensoft(Erwin et al., 2011; Smith &
Penev, 2011) Hi iR i 7 B R [f1ZooKeys. PhytoKeys.
MycoKeys#1Biodiversity Data Journal%7E 2k T1/4142
AW, CASEBLIE IR T AIETU R IR sR . 3
L BT B0 R K e #E I FE (Penev et al., 2010a, b).
Penev(2009). Blagoderov(2010) 1 Smith(2011) 73~ )
I T I S22 R AT W S R HAT R K,
DA A AUNC ALt 42 s DAl 41 42 (10 PE 4 SR A2
ARYHT, H A RAH AT IR A 2 B 3 S2 41 BA
RAF A

71 ADNAZ} 1 7 51 80Hs o 6 i) s s b | 2
2 HA T RUEH RS SE . HTDNAS T 5
FHURT 2 N T B FCAH G 1) /RIS, o5
P BB R a1 TREAMKRE, 7T RE¥
WP G A TIRNCBIXFE KA ¥ S 1
TE £ K545 #UR W 1 /2 48 (Agosti, 2003; Benson et
al., 2011). KZHW5E O BRINLESE K ENCBI
PR HCHE I AR R ST TR S IE AT, IR B O
FPHVEHE M RGIRAS, DB TR S BN R
fi3h . DNAZIEASHT AT RABL A A e . 4t
FEAE P IX WIS T5 10 )5 AN A (Hebert et al., 2003),
SRR S EVE NN H R G Nz A,
iBOL (http://ibol.org/) « CBOL F1 BOLD(http://www.
barcodinglife.com/). K, S27EIEF 445, FRA.
SCHR MR SEEAR R R I 284k A R D7 T H T nf

— #_JJ:
=22,

3 REZEER. AL

31 REEBITIBEBEFISHRNR/ERARIE

S2 8 T K B S U A A ) A R
FoAR, WWPHP % #2155 « Drupal 74 75 R 4t .
MySQL % #5 )% % % . Linux £ L. Apache fINginx
W 4% R 25 %, L& MemcacheflVarnishZZ 17, S24ii
PHPYE N RS 2T KBS, IS Gt RGNS W HIFE
7 PRARE AT 21

i FH 35 nTf . H F2 77 (Application) % 4 2F
(Database) 73 ffi T~ i (1) 2 > Windows & Linux 5 4t
FHL, I H AN R AT L 5O A R AR
RS (EI2) . S2n] 5 H i 3 1) s A7 i R 48
MySQL. MSSQL. Oracle. Postgresql, +L4 i)
4l: SQL(NoSQL) 17 fi# % 4t 4 MongoDB(http://www.
mongodb.org/ s 5 . Rk, & & EIRE
ORI B TR, IR S A BT N i
BET RIEMIERE T E . T A AT S2 kM 1
RSN, v LU S2 3 M R 4 (http://get.
scratchpads.eu/) 34T H1i, RES HBh @A
T http://xxx.myspecies.info 5% http://xxx.taxon.name
) 2R3 R4, XA F il ik Aegir(http:/fwww.
aegirproject.org/) 73 A 20 B R Gk SLHL, B ETH
XPRGE G FALAE FEEA B2 — AN AL
RE(E2) . HARS2AT LLEA T /EWindows &2 48, {HIK
AT 4 77 A8 T 52 & AL ) LAMP(Linux-Apache-
MySQL-PHP) &% LNMP(Linux-Nginx-MySQL-PHP)
MAA 7. S22 n] LU i Profile B idf 47 A
PEAL & i, B A5 22 e R I g st ] DAY e R e 8K
INTE 5 BT TT A I DR . R GE A FH 51 4%
Z I Z 4. FAHESE 1 H Drush(http://www.drush.
org/) KA TS2 R GE I PE . Drush ] LLIZ AT AEATA] 24
Unix & 45 (49 55 MaxOS fll Linux) 31 55 K . 7E 28 3
(terminal shell) & i fi L IR) iy 247 KA T CLH5 B H
TR e R A&, BdisiT % (Migration). H
JUEBEL, BEIRE . REMREE ) A 3R A
RINVE RIS
32 IERFY R

S2i iR e (Module) f [ 7 2ok 41 2R3 A v
. HARASE T H& R R Ry ek, 4k
WA IRe S T SRAFAE W 2 A e (1 [
FATTEZHE AN, JCHE H TR R 25
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Fig. 2 Workflow of application for Scratchpads 2.0 and distributed infrastructure illustration

Wo BT AR T BRI — R <A
LREPF RPN T,

K S2F4 @ 7E Drupal 7364l 1, B TS2A B 5
AW ZREPERT IR S 90 2 AMREER AL, 38 AT DAAE ]
137 £ 4 I k& vk 12 J7 2 A5k (https://drupal.
org/) . FATT LKL (views) Al 7 B (Field) A5 b oy 1] 3E—
AV

MBI E B E S f T Bl e CE LR
g K R L £ s, AT ARErIIEX, 78 T T A
B SN, LR AR . BB
Dhfesd: QU P rl ZEmER RN, 5 RE%EC
HRAE S IR R . LU T4 BE A
), ST AN SE AL B e 5 2 T B AT
B« TF R (DB —NF N AR, BArTv]
PLsE X Amolecular sequence; (2)5E SiZE#i AT
ALK A5 S WREE, L P 81 1 28 ) 2 1 TS IR
MatK; (3)& Xt N 45 O A Hl 1) GG R,
Eb 431 e 5 B i I 12 R0 G IR b AT B LA 11 0%
WG R; (4) 58 SO s 28 8L (1) R I K R 15 7] AL
. Bk, X TRAEIS2 RS BIE R il, HEAR

it S ATPHPARAS, ARG E, ] LA
SLIREF 9 K AT SN R o

BRASEE AT IR AL D RE AN, S2im it N R S
9 Ty R T R AT O A AR, Hean o RS
o H B R ) o7 BT TR BR AS TR B PR 48 BRA-
HMS. DELTA RS M RS K B 43 HT 8 14 Mesquite,
L J it 3 Taverna(http://www.taverna.org. uk/) TAEi
B RS 5 R M (http:/lwww.r-project.org/) Al
OpenModeller(http://openmodeller.sourceforge.net/)
=07 i TR, AEIXTT 1, S2F KB
WL AS2HY A B A7 A D, Tl APIAL
A AR AR g, R RERES CAT 1038 — 07 B
DAL T S S INTT(T 5 A M D DR DRI B 1R 3
L, RIGHZ TC I N T RS
3.3 FRAEFM R GRS

H AR R B S A ) 2 BRI AR G i el 3]

TEEM RS2 —. S27 0 FIH T8 LT 4
Ky HR L FRAL KGOt . REKBAENRZ
BTV ARAE(K2). Lot Ahdiig, & RH] T TDWG
HERZ I SPMABL R bR AE, X4 — I AL FH P St ik
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Table 2 Data and metadata standards implemeneted in Scratchpads 2.0

B H by v

Data and metadata standards

i W
Notes

BibTeX, RIS, XML bibliographic citations
(export can also be in XML, RTF or Tagged Field)

CSV / XLSX (spreadsheet content)

Darwin Core Archive and selected extensions

EXIF, XMP image metadata

ITIS taxon metadata standard (for taxon names and hierarchies)
LUCID (for taxonomic keys)

Nexus (character data, export only)

Species Profile Model (for taxon descriptions)

XML (export only, selected content in the TaxPub schema,
http://www.nchi.nlm.nih.gov/books/NBK47081/)

55 K 5L RN AE 28 SCR A BE TR, BiEndnote, ReferenceManager,
BitTextAIGoogle Scholarf it 47 X [ i A2 4

L AR B i Excel . Access AT Hodl A% e (75 08 45 =2 1%L
P BERS 20)

IR SCEARRRAE, bR AR A b vt

FUG T B A e b

ITISH 28 BETCE AR HE O FH T I3 44 70 43 25

L% T HLUCIDR S 1 A 4

5 RGRE N R GRS A 1) 5040 A8 4% xUNexus
TDWGHETE I 25 KA 1 Ay F i SR B A v

NCBIFTHERE )5 NCBUH I T gyl i 1) 15 B A

A VEAN IR AN (3), IXHEIT A R 5 4L
RETR A T 5 TS SAF A 0L B A ik o S235% )
2 N IE 7R SOk LobrfE(Wieczorek et al., 2012)if
17 7 oeidk, $& H 7 DwC-A(Darwin Core Archive)
(Baker et al., 2014)bx#t. AR R AT U A A — 1
O SO AT A S2 R G b H AR R 73 25 #s
AL IR RR A A B a2 58 =7 BB A R
#%(aggregators) (WIEOLFleMonocot| ] 7). X} T =Rk
IR T ZR Gk i, Hodhn IRk 25 B2 XU Y, REE A
REMG T AR B Ho A o0 5% 1 FH RSP 0 2500, T HL g

) A T R e P B e % . S22 A T
BHL (http://www.biodiversitylibrary.org/Tools.aspx) .
EOL (http://eol.org/api/docs/pages/1.0) .  GBIF(http://
ispecies.blogspot.com/2007/08/maps-and-google-tweak.
html) F1 Morphbank(http://services.morphbank.net/mb)
ST Z FEEERE B RS MBI RS . B
PEAR © 4y 1 A R B4 ) AT BLOA DELTA |

OpenDELTAfiIMesquite 55 7 £ 5 Hi 2y i FH 17 Nexus
HIPyloXML(Stoltzfus et al., 2012)4li 4% L, KR5S
NZRG . Rk G WAE A jsPhyloSVG (Javascript
Libaray for Visualizing Interactive and Vector-based
Phylogenetic Trees)#fi -, L\ Newick Fl Nexus#g =\,
H P EAR AR R W OF L Tl 7 R e kAT

B,

4 ZERIE

G WA B R S JEE o R 2 I 5 FRD 5% Wi U
o L AR S IR T 2R SRR ) 7 0k d T 22

(RRR 27 S o G R UE I Frodin(2001) 6 M 45 AL A2 4
S WG o — AR AR, BUAE, R R
I 5% 5 3 L A5 (Moving to Web), szt
ALY ER BRI 2 BOR C HWTR . M
KICFERAE, 73Rk 9T ) ufl (Paradigm: BR#HF
FURIA TR H AR) I A7 5 AE R AS (22 4K (Stuessy,
2009), HEZE AN W [ Fi e JEFE I T 5 18 Y W
AW AN QT R, FATIA W 22X A8 8 7
KR I RN IE FAT0 M Bk E AR LA ) I 52
HUAI R, IR 8T B T Bk 21 VRN B (43 28) 1 48
FERRAE B AL, AT 9E 5 M 205 DB AR (1 &5
AR AR LR o

G AR TR AR AR PR RURGE T AR AT BT IR AT
FUR A ST T BB W AT (S SRR o A
B A3, X S8 SOMNIE A AT A A 0 A i A
ARTEATE AR, DU IE B A1, ARAE
J7 Ok, SN RE AR AT B bR A A5
1)L 25 BRI s T B S0, R 0 P R
K AIRFTRR 3, e 4w aE i) 1) 17 20 bR S AR
. BRI, 23 2RI TR 1) < SR 3 o
JEE By W AR AR A B SR T B BAR,  SoAe G OR HE i
BT 3 B0 A5 B AR ™ 1) b B i 3R
(Godfray, 2002; Godfray et al., 2007; Thomas, 2009;
Parr et al., 2012; Scotland & Wood, 2012). 1f1Web2.0
LI AT 9 B 35 11 3 ST AR DA Oy A X 4 i R 1) T
fi#t vk 77 % (Deans et al., 2012; Leptin, 2012; Parr et al.,
2012; Marhold et al., 2013).

SRR A Y E S D N & 1]
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#3 Scratchpads 2.0 ¥ iR {5 2 89 5 LR (Species Profile Module, SPM)#RijtBR
Table 3 Example standard of Species Profile Module implemeted in Scratchpads 2.0

FS EEARE Items fi ¥ A% B Description

No.

1 K% Associations IR -, FI-AL Rk, U, T, SO, S A E R A RIE B
Predator—prey; host—parasite, pollinators, symbiosis, mutualism, commensalism, hybridization--*

2 174 Behaviour 3 A A LA A A B A 5 1) S

Cover actions and reactions of organism in relation to its biotic and abiotic environment
3 fRPURGL Conservation status — FHIR PR H Ay Sl ke i s 46 K (6 mT fig bk

A description of the likelihood of the species becoming extinct in the present day or in the near future

4 JAITE Cyclicity R YR R IR VERFAE, Lhindf% A state or condition characterised by regular repetition in time

5 4l i Cytology kYR iR A 24, wlingify. hfg% Cell biology formation, structure and function of cells

6 FFAERGZE Diagnostic description  #5iRWFh -5 HARUA R X I PEERE Distinguishing feature of this taxon from its closest relatives

7 Y Diseases HER PR 1955 f& 3 Diseases of organisms

8 fifi Dispersal HER Py ) BAn S FIHLE] Dispersal strategies and mechanisms

9 434 Distribution IR )b H AT BUX Sal B Ay B DX B TR B O AT VG L, T LR AR YRS, At mT DR R R
L5 Aatiidt. Cover ranges, e.g., a global range, or a narrower one; may be biogeographical, political or
other (e.g., managed areas like conservencies); endemism; native or exotic; ref Darwin Core Geospatial
extension.

10 jfk Evolution ik WFh ) 244045 . Phylogenetic information relating to the taxon

1 — iR General description )2 R MIANHIZEA {5 S A comprehensive description of the characteristics of the taxon

12 Bt Genetics BHRYMEAEE R, R EAE R Including karyotypes

13 4K Growth WiRYR AR R S5%E Rate; parameters; allometries.

14 435 Habitat HERPIFP R SIRG, CHEH RN (Rl W) AR AU 4 A AT 7P R ELRR B R AL
Include realm (e.g. Terrestrial etc) and climatic information (e.g. Boreal); also include requirements and
tolerances; horizontal and vertical distribution.

15 373k Legislation HHRAT S Z R 7245 0 Legal regulations or statutes relating to the taxon

16 A5 W Life cycle LR E 4 Obligatory developmental transformations

17 F3ir Life expectancy iR Y Fh i -3 75 4ir The average period an organism can be expected to survive

18 AHBAIF Look alikes FHA 5 ZD AR FEARA TP, B LE N AR o
Other taxa that this taxon may be confused with. Common in invasive species communities.

19 % Management FHAR 5 PR WS ARG A B B, LEAnCITES 44 5%

A statement about the level of need to manage a taxon which can be related to a piece of legislation, e.g., a
CITES list.
20 IT# Migration FHR PP N — AU S BN 2 53 A — AU s U RS, a0 B R R RS B

Periodic movement of organisms from one locality to another (e.g., for breeding).

21 5y 7EW¥ Molecular biology  HEAPIFMAER . EANT. LW BB
Include genomic, proteomic and biochemistry (e.g. toxicity)

22 JE#&% Morphology HER PR 0T AR AL (B AR AR R AIE)
The appearance of the taxon; e.g. habit; anatomy (the branch of morphology that deals with structure of
animals)

23 =32 Physiology ik YR ) 32200 B An account of the physiological processes

24 JaBEAEY)2# Population biology &4 1 =EJE {5 K Include abundance information

25 HBEPER Procedures e b BEE 2B, TR bR A2
Deal with how you go about managing this taxon; what are the known threats to this taxon?

26 5 Reproduction iR YR A SRS . {5 S MBI 441 Reproduction cues, strategies, restraints.

27 JREGVEAY Risk statement HERPFp I NAZ KK FFEN Include invasiveness, impact

28 AFR Size HERPIF AR, Glan K, K B, SEE

Average size, max, range; type of size (perimeter, length, volume, weight ...)
29 S RBEEY)S# Taxon biology iR 4> 28 BE M AE Y244 F1E An account of the biology of the taxon

30 Ul Threats HER YR I (4 8UH The threats to which this taxon is subject
31 % Trends TR PRI SR A A E 2 S Ko TR SRS

An indication of whether a population is stable, or increasing or decreasing.
32 BN Trophic strategy R YR AE YW b A B R 4T Include nutritional aspects, diet, position in food network.
33 & Uses HiR PR 5 N BRI IR S5 L 5" Relationships to humans; ref Cook “Economic Botany”
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MUERRHLE], & W RO T T A 0o 25 1 2R Al 8
Wi« BN R IE RG50S 7 R i
Bt ) L 25 A 25 8 P 2% AL 1 1) 8L (Marhold et al.,
2013). SULIAIIN, BHERETTE KRR S AT ST
WA 2 T B LR b 2R N . s A
2411 ” (data-driven discovery) kL4l [\1Big New Bi-
ology #iff 9¢ (Costello, 2009; Thessen & Patterson,
2011) EERBF 5 5K 78 70 A H C A 1 B s 72 K I )
e a) RUBE S B A dr ISR o 3K 1 i Smiith (2009) B 1
HH AR B R 245 AR HES R AT ST A 21
T SR AEAR A G, I K 1 e £ R
JE 1B R RORE” o ] CRAE SRR ) AT RF 2 A Ry
BRI, KA CAERMAWTTT P R KOHE? 12
le) R AT T an ] P RF 27 B 7 2ok A B EATT . IS
BCEUL, TR 2R FERRA T b M 2 A5 BB R
AR IIAS 2 AR E AR, & ARG A7
K H¥ (Big Data)(Lynch, 2008; Mitch, 2008; 7 [ 4
HMIFEZHE, 2012; RS MEN W, 2013) MK RN
A YET7 U AL o, X2 AT TR BB
(1 s 4R 5 AT IR o

S2 FR GE I Ve v I AN I ] 5 LA 9 4445 L 4%
AR T B CA 0 TH SR B sk e i (78 20
PRSI, T R I T 1R 5 et Bl T3 W9 2% K
5, R SRR AR SE B A T 4 2 ) . i
ZWPFE M H L STEWR S, T s R B 2 A
BT H KT8 . S2NPKE T MBS R . &
L o AR AR ) e B AR SRR A E M 45 1 50
&, BT ICE I H O AR MBI Al
Ko EARARE R T AT E AR ST R
FERL ] o DS A AR ART S2 PRI FH 5 AT e KA PR
Kk e WA A T AL b, fdvr Lgk
TE FRGEHIMREEHE T LA T, IR g vy DLl oA
WFFEIH A NBTAHL, A AR S L 87 e
S T I Bt PR AL ARG . S2HE A ) AR (L E
(VAN VS NI B N RPN R vt itk W S E a7 N2/
RIE T8 BE G AE AT B R A I 8] 3R A5 K & A
NI
S50k
Agosti D (2003) Encyclopedia of life: Should species descrip-
tion equal gene sequence? Trends in Ecology and Evolution,

18, 273.
Baker E, Rycroft S, Smith VS (2014) Linking multiple biodi-

versity informatics platforms with Darwin Core Archives.
Biodiversity Data Journal, 2, e1039. doi: 10.3897/BDJ.2.
e1039.

Bebber DP, Carine MA, Wood JRI, Wortley AH, Harris DJ,
Prance GT, Davidse G, Paige J, Pennington TD, Robson
NKB, Scotland RW (2010) Herbaria are a major frontier for
species discovery. Proceedings of the National Academy of
Sciences, USA, 107, 22169-22171.

Benson DA, Karsch-Mizra Cl, Lipman DJ, Ostell J, Sayers EW
(2011) GenBank. Nucleic Acids Research, January; 39 (Da-
tabase issue): D32-D37. Published online 2010 November
10. doi: 10.1093/nar/gkq1079.

Blagoderov V, Brake |, Georgiev T, Penev L, Roberts D, Ry-
croft S, Scott B, Agosti D, Catapano T, Smith VS (2010)
Streamlining taxonomic publication: a working example
with Scratchpads and ZooKeys. ZooKeys, 50, 17-28.

Bowker GC (2000) Biodiversity datadiversity. Social Studies of
Science, 30, 643-683.

Brach AR, Boufford DE (2011) Why are we still producing
paper floras? Annals of the Missouri Botanical Garden, 98,
297-300.

Brake I, Duin D, Van de Velde I, Smith V, Rycroft S (2011)
Who learns from whom? Supporting users and developers of
a major biodiversity e-infrastructure. ZooKeys, 150,
177-192.

Chavan V, Ingwersen P (2009) Towards a data publishing
framework for primary biodiversity data: challenges and
potentials for the biodiversity informatics community. BMC
Bioinformatics, 10, S2.

Chavan V, Penev L (2011) The data paper: a mechanism to
incentivize data publishing in biodiversity science. BMC Bi-
oinformatics, 12, S2.

Clark BR, Godfray HCJ, Kitching 1J, Mayo SJ, Scoble MJ
(2009) Taxonomy as an e-Science. Philosophical Transac-
tions of the Royal Society A: Mathematical, Physical and
Engineering Sciences, 367, 953-966.

Costello MJ (2009) Motivating online publication of data. Bio-
Science, 59, 418-427.

Costello MJ, May RM, Stork NE (2013a) Can we name Earth's
species before they go extinct? Science, 339, 413-416.

Costello MJ, Michener WK, Gahegan M, Zhang Z-Q, Bourne
PE (2013b) Biodiversity data should be published, cited, and
peer reviewed. Trends in Ecology and Evolution, 28,
454-461.

Deans AR, Yoder MJ, Balhoff JP (2012) Time to change how
we describe biodiversity. Trends in Ecology and Evolution,
27,78-84.

Duin D, van den Besselaar P (2011) Studying the effects of
virtual biodiversity research infrastructures. ZooKeys, 150,
193-210.

Erwin T, Stoev P, Georgiev T, Penev L (2011) ZooKeys 150:
Three and a half years of innovative publishing and growth.
ZooKeys, 150, 5-14.

Fontaine B, van Achterberg K, Alonso-Zarazaga MA, Araujo
R, Asche M, Aspdck H, Aspdck U, Audisio P, Aukema B,
Bailly N, Balsamo M, Bank RA, Belfiore C, Bogdanowicz



55 3 3

T FIFAZE: Scratchpads 2.0: FLI R IR A4 2 A P B AU S0 30 35 275

W, Boxshall G, Burckhardt D, Chylarecki P, Deharveng L,
Dubois A, Enghoff H, Fochetti R, Fontaine C, Gargominy
O, Lopez MSG, Goujet D, Harvey MS, Heller K-G, van
Helsdingen P, Hoch H, De Jong Y, Karsholt O, Los W,
Magowski W, Massard JA, Mclnnes SJ, Mendes LF, Mey E,
Michelsen V, Minelli A, Nafria JMN, van Nieukerken EJ,
Pape T, De Prins W, Ramos M, Ricci C, Roselaar C, Rota E,
Segers H, Timm T, van Tol J, Bouchet P (2012) New spe-
cies in the Old World: Europe as a frontier in diodiversity
exploration, a test bed for 21st century taxonomy. PLo0S
ONE, 7, e36881.

Frodin DG (2001) Guide to Standard Floras of the World.
Cambridge University Press, Cambridge.

Godfray HCJ (2002) Challenges for taxonomy: the discipline
will have to reinvent itself if it is to survive and flourish.
Nature, 417, 17-19.

Godfray HCJ, Clark BR, Kitching 1J, Mayo SJ, Scoble MJ
(2007) The web and the structure of taxonomy. Systematic
Biology, 56, 943-955.

Hebert PDN, Cywinska A, Ball SL, de Waard JR (2003) Bio-
logical identifications through DNA barcodes. Proceedings
of the Royal Society of London, Series B: Biological Sci-
ences, 270, 313-321.

Johnson NF (2012) A collaborative, integrated and electronic
future for taxonomy. Invertebrate Systematics, 25, 471-475.

Knapp S (2008) Taxonomy as a team sport. In: The New Tax-
onomy (ed. Wheeler Q), pp. 33-53. CRC Press Taylor &
Francis Group, Boca Raton, London, New York.

Kress WJ (2004) Paper floras: how long will they last? a re-
view of flowering plants of the Neotropics. American Jour-
nal of Botany, 91, 2124-2127.

Leptin M (2012) Open access—pass the buck. Science, 335,
1279.

Li GJ (4= 7%), Chen XQ (F£*#7i#f) (2012) Big Data: a signifi-
cant strategic area in future science, technology, and econ-
omy development—research status and thinking of Big
Data. Bulletin of the Chinese Academy of Sciences (7 [ &}
PRk tl), 27, 11.

Lynch C (2008) Big data: How do your data grow? Nature,
455, 28-29.

Maddison DR, Guralnick R, Hill A, Reysenbach A-L, McDade
LA (2012) Ramping up biodiversity discovery via online
quantum contributions. Trends in Ecology and Evolution,
27, 72-1717.

Marhold K, Stuessy T, Agababian M, Agosti D, Alford MH,
Crespo A, Crisci JV, Dorr LJ, Ferencova Z, Frodin D,
Geltman DV, Kilian N, Linder HP, Lohmann LG, Ober-
prieler C, Penev L, Smith GF, Thomas W, Tulig M, Turland
N, Zhang XC (2013) The future of botanical monography:
Report from an international workshop, 12-16 March 2012,
Smolenice, Slovak Republic. Taxon, 62, 4-20.

Mayo SJ (2008) Alpha e-taxonomy: responses from the sys-
tematics community to the biodiversity crisis. Kew Bulletin,
63, 1-16.

Mitch W (2008) Big data: Wikiomics. Nature, 455, 22-25.

Moore W (2011) Biology needs cyberinfrastructure to facilitate
specimen-level data acquisition for insects and other hyper-
diverse groups. ZooKeys, 147, 479-486.

Parr CS, Guralnick R, Cellinese N, Page RDM (2012) Evolu-
tionary informatics: unifying knowledge about the diversity
of life. Trends in Ecology and Evolution, 27, 94-103.

Patterson DJ, Cooper J, Kirk PM, Pyle RL, Remsen DP (2010)
Names are key to the big new biology. Trends in Ecology
and Evolution, 25, 686-691.

Penev L, Kress WJ, Knapp S, Li DZ, Renner S (2010a) Fast,
linked, and open—the future of taxonomic publishing for
plants: launching the journal PhytoKeys. PhytoKeys, 1,
1-14.

Penev L, Roberts D, Smith VS, Agosti D, Erwin T (2010b)
Taxonomy shifts up a gear: new publishing tools to acceler-
ate biodiversity research. ZooKeys, 50, i—iv.

Penev L, Sharkey M, Erwin T, van Noort S, Buffington M,
Seltmann K, Johnson N, Taylor M, Thompson F, Dallwitz
M (2009) Data publication and dissemination of interactive
keys under the open access model. ZooKeys, 21, 1-17.

Platnick NI (2013) The information content of taxon names: a
reply to de Queiroz and Donoghue. Systematic Biology, 62,
175-176.

Scotland RW, Wood JRI (2012) Accelerating the pace of tax-
onomy. Trends in Ecology and Evolution, 27, 415-416.

Sheng YY (B##%), Zhou T (%) (2013) Big Data Time: A
Revolution that Will Transform How We Live, Work, and
Think CREFEISAR: A6 TAES BYER KA ). Zheji-
ang People's Publishing House. (in Chinese)

Smith V (2009) Data publication: towards a database of every-
thing. BMC Research Notes, 2, 113.

Smith V, Penev L (2011) Collaborative electronic infrastruc-
tures to accelerate taxonomic research. ZooKeys, 150, 1-3.
Smith V, Rycroft S, Brake I, Scott B, Baker E, Livermore L,

Blagoderov V, Roberts D (2011) Scratchpads 2.0: a Virtual
Research Environment supporting scholarly collaboration,
communication and data publication in biodiversity science.

ZooKeys, 150, 53-70.

Smith V, Rycroft S, Harman K, Scott B, Roberts D (2009)
Scratchpads: a data-publishing framework to build, share
and manage information on the diversity of life. BMC Bio-
informatics, 10, S6.

Stoltzfus A, O’Meara B, Whitacre J, Mounce R, Gillespie E,
Kumar S, Rosauer D, Vos R (2012) Sharing and re-use of
phylogenetic trees (and associated data) to facilitate synthe-
sis. BMC Research Notes, 5, 1-15.

Stuessy TF (2009) Paradigms in biological classification
(1707-2007): Has anything really changed? Taxon, 58,
68-76.

Thessen A, Patterson D (2011) Data issues in the life sciences.
ZooKeys, 150, 15-51.

Thomas C (2009) Biodiversity databases spread, prompting
unification call. Science, 324, 1632-1633.

Thomas WW, Forzza RC, Michelangeli FA, Giulietti AM,
Leitman PM (2011) Large-scale monographs and floras: the



276 W 2 kM

Biodiversity Science

22 %

sum of local floristic research. Plant Ecology and Diversity,
5, 217-223.

Vision T (2010) Open data and the social contract of scientific
publishing. BioScience, 60, 330-331.

Whitlock MC (2011) Data archiving in ecology and evolution:
best practices. Trends in Ecology and Evolution, 26, 61-65.

Wieczorek J, Bloom D, Guralnick R, Blum S, Déring M, Gio-

vanni R, Robertson T, Vieglais D (2012) Darwin Core: an
evolving community-developed biodiversity data standard.
PLoS ONE, 7, e29715.

Winker K, Withrow JJ (2013) Natural history: small collections
make a big impact. Nature, 493, 480.

Yesson C (2007) How Global Is the Global Biodiversity In-
formation Facility? PLoS ONE, 2, e1124.

(e Z: S5 U NEE)

M3 Supplementary Material

FiEl1 Scratchpads 2.07] 1 {4 RYIE SR E IR (A)FAIEHIE S AN A E(B)
Fig. S1 Visualized interface of module management (A) and automatically taxonomic data import (B) in Scratchpads 2.0
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Fig. S2  Visualized interface of taxonomic terms editor in Scratchpads 2.0
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ME3 Scratchpads 2.0°] #{L B9 TR RAB(A) FAIN B EIE(B) R E
Fig. S3 Visulized interface of species description editor (A) and content management (B) in Scratchpads 2.0
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