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csa HZRERLERR APLs R
DB IR

Z R BE RN ORI PR SR AR BB AR S, AR W Fh AR E s 5 B 1B M F i
RO, R AR AEAE AT LA S AR AR AR IR . P00 SR S 35 DL K HEWT N 75 Bl 52 ma 891, 1) F] DNA
SRR EARE W] LASC M I 4 e DA S I Bl oGk i, X 2 A . 2 U S A AT B S i R B4
AT B B G A2 00, e A O T D 2 2% IR AR A s R TR P e 1 D0, b 42 ik E DOILL R4
FRATER IR T Al 5 0 R AL 2SR 2 i)

N T IR R R L, RVORE R EAE AT, IR R 2 A AR R A O 1 I
HFIK, 2018 FEFBL IR (RHABHRE B IME), FRHRFESER S FE ., 2. o
R ERIAT “HBORHER . AIFBOBIAN” 3L EEE, s 3T E R B0 & B 3 =k N
s, 2021 4, [H SAREAE B Sl 2 IR CBHETERIITE T s iR A 800 288 AR
PLEE) CRHTHRIITE T sl iR B VAl FH s o) R RIT H T B R 2 BRI A BR 5
EIAYE) 3 TUE FARiE, XEARAERITE TR EEAR IS B, HES) TR AR T O 0,
2023 47, BEZREHE R EXIBMNCL, 3B D PR AR RS SR B W, S B SRR G
AT RFI S . £ E R AEARE B PR R AT DL R BT I ar 5 HES) T, 1 LA,
B A AR O SIS T KRR, — R KR B R LA AL B b O i 8 2
S, s HRNE RIEARICAS . BRI RO A RS IR A P A AN IR R S O IR 55 & i
B R ARRATUSISY, AN K o R B A i 25 B AT T 2K 4G B2 T

15 H T AR s 1 R R RS rh O B R VOB D B, R O A R T8 = A T T AT
IR RIKE FAFAEZ B AA R, FERY 2 REE R AR e, [ b iR R s = ks &
AT B RL S HOHE 1 7E e A R IR S5, [F) I OE 4R R R 2% B8R 1 R A AR T g 2 2 11 (Application
Programming Interfaces, APIs)4520221, {H[E N MIHEY) 2 FE R 50E S E 05T 6 R bR
BIRMAELR RIS, BRAOBIRME APLs IRSS A3, RZ AR APIs k452420, X AE—EREE EIR
il 7 E AR AR R T EE S, WS T E AR BRI S RS G s T et SRR . [
I, AHIE TR T o R B B IR DRI TR A 0 i SR BRI L, IRR M@ AR R
#5 APIs, MM B /et B N AEA) 2 REVERE 0 B bR 7 5 58 3, 1R THREEY 2 FEvER 2
AR ILZAT, (REEEYZFEERETL, A2 FEE ORI SR EER R S8, R m] BN
Hopt 2R U R s APLs IR S5 .

1.1 BlEBEE
1.1.1 HAEEPE

Hh [ R 5 B WA DT T T st S Bl o vh L RF SR BE AL Y 13 AP Rt 2 Bl v 2
—, EEATUKIEE K E KR H R AR S 2 R R BRI B R
HREAESS . HAT R BRI T RHE R O SR IR B A R R AR IR E R B
FroodE . FREOCEE . DNA 208 brAsocidls . BRSO oo ol S - Ry R 2o, 5T
RSP % AR 2 B, ot bt QR OF A 1 1 5K B AR A B B R S R B
AT T 6 « EF AT TR 551 6« Y G2 YR (5 S Bl PR AT Y) DNA 5%
TR Bt P 5 — LA 2 BEVE R A B SE R IR ST 6 (B H AT SR 2 Hm 3 = Ik 551 & 2 UM
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YL REER FBEE APLs BB CEN

DEFZFHIR

W7 AV P SR BHE LA RN TR ST, JLP AN IR M iE 1 (APLs) RSS, BLTEE
2 T XS A 2 FEPE R AR S /R . it — b 3 s B IR 7T A s oL R A B
PRSI TR HEE o0 ORI I 2 O 2 FE TR AR SR, A )
Rk DIAMER S BR TR RSOCEOE . SCITEE . PR AR . AR g A TN 45 )2 AT DNA
FICAAE, RENMEEY 2 FEVER A5 APIs.

1.1.2 HE4%E

TED 22 REVE R BAR AN R 28 5 4 A A0k . R B B St AR B o e 25, )
RBHAAHE AR Z RN, PR EON B RR 2R AT % A SRR H, XA
T SEPUS 2R A O BE AT R RO G, RN T R SR B L AR TR SR L 25 . M
PO EEIhRE 2 SO F R G (AT HAR A, W Se BRI e, TR AM[AD 4 T)
BE, BRI 7 o DR B 2 LR IE S . AR AT A, Hd 136 1 b R O N 2l T AR B Y, B
g H B 1% B ARG SE 1, 9k, FA11Z% 1 Darwin Core #ill5E 1 % AR =40 1080
% H . Darwin Core HAY) 2 FENE(E EARHEICHZ(TDWG) KATMYEY, 2 — M [ brA ) 2 FEPEAT
T2 Fe MV ) A 2 V(S B Bdnbn v, BE X T — RV RERAR AJEIE. JTR. F
B 3. s RORTE, TR AEYIRIEC R . ARA . B LS — B AR R AR R T,

el g H AR R 2 BTS2 Bl O e R AR, B BT SO R A G
LA R TR 2 BRI BHA BRI AR . BB RIT L, R ACSORE 5 ( — dw H
W A Z AR 28 s Bl R 10 g BRI RHA 80 o B T R AT P ) 2
FEPERF AR AT 0 2500, HAT — 2w H 0 AR, WAEE . B olidE . Moo,
SCERTCELHE « AR A TCELHE . WA 4 AT TN AT DNA 26253k 8 28 Bl2# a1 =24 gm H vl DAHR AR 9 %
P s B, BUA T A0 R s kS &, FEHUE P Bt i 7 vh A o B e 3R i B
=20 H I HE U E ZARE =4 —2 H TR 8 O A O R A BdndicE: T, B2k
e TR ORI TR R AR R R M N A SR B O s =R DA B RV R
%45 Darwin Core IR o J - DL REANRLIN 58 i 1 ) 2 FEVERE 2 80m B, B SRR R
FwmmBmEkl o, HthEDZHEENZHENHHE L1 CHER
https://doi.org/10.57760/sciencedb.33786)

R1 EWMEAHRRLEERGS B

Table 1 Cataloguing of scientific data on plant names

—%i4 H —%i4mHE
=% H
Primary Secondary
Tertiary cataloging
cataloging cataloging

id(ID) « datasetID( % #% 4 ID) . taxonID( % 2% ID) . scientificName( %2 44 ) .
scientificNameAuthorship({E # 15 ). taxonomicStatus(7) 23 IRZS). taxonRank(F) 245

Scientific data . . . N
2% ) . higherClassification( 7> 2% %1 % ) . parentNameUsage( X 2 # % ) .

for plant

di P (0 Taxon(1H4) | parentNameUsageID( 5 2% 4 F®FK ID) . acceptedNameUsage( ¥ % 4 ) .
iversi

%%ﬁt};éﬂ ZFK) acceptedNameUsagelD( # % 4 1ID) . originalNameUsage( J& #h % K ) .
. originalNameUsageID(JE 45 4 FK ID). family(F}). genus(J&). specificEpithet(Fh ).
%

infraspecificEpithet(Ff '~ il i) taxonRemarks(%> 287 F) - nameAccording ToCRIR 5 %)
namePublishedIn(Z &M /7). namePublishedInYear(X T FA7)- references(5| 15 ).
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C5R) EMZ R APLs R R

DB F IR
— %% B “%mE
. =%mE
Primary Secondary
Tertiary cataloging
cataloging cataloging
fullscientificName($i7 ] 4:44)+ canonicalName($i. ] fdij4%). vernacularName({1&444)

1.2 HEARA®
1.2.1 WS RERT

A [ R} 2 b B B AR 7T BT R 2 2500 ot H AT SRR T — A 2 R R R R I, (HIX e
0 2R A3 WML, DRI i e G — IR ) 2 FEIERL 2 3008 APLs 75 ZOM A7 E &80 22 1 R Hiifs
TR BN R — /N b G 50 2, Bl b & 20 P d i e A A 23 B0 R 2 s e ik OB 2 0 11
Tra, SEEURHEREE 0 [FD AR . O S O PR A 2 R R B R B R, T AR
FAEPIRLF G, 7E APTs 45 bR AR T A TAZ ORI B, e BE B RS SN [F) £504fs F22 b Bty
FRPdE, WERMESRIR R, BT REEEE ORI R R AR A T 2R A
BRI B B R S8, B35 SQL Server M1 MySQL 2%, PR3 th & B 122 75 5 [5) I) 3 AS [5) () H0cdie 2
EHAY HM R E =M RMCR, A T Apache Solr #ZR 5 B/E NEHE F & ¥E &, Tt
T A () ) e Uy XS AR [R] PR s P B R e b PR R U, O HARE T A R
B HH N TRE, M SIS R 2 IR DRI R . P v R APLs iR
LRSS 2% N FH IR S5 2544 APLs 1 H S HO AT AR S HI AN 25 A0 B, JF & W 8eE h &5k E, M
FH R 4525 MBS v Bt P SR B30 285 SR 5 o B adE A7 AR B, JRae 45 AL LA Json A xR 45 FH P
NI 58 /% APTs VA 5 A0 FRIALRE, 4SSt il 1 iR .

P
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Figure 1 Business process design
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122 BERAFR

EVIZ AR AR IO (e FDBENE, SRS REETBRCERMEDHNES, W
FAGA NG JE M F BB AT AL B, APTs MTF R BCRKG SAEFAR N Bk, AR T4
BALKIIT RT3, IR R 1 P IRV R AR S Z R R &, TS APTs MBI A R . A
RIS, ARG H SR, R R SRR R O o — MR, B MR B M 12 O 8] LA
SEEATH, BN DT DARYE & B MEA T RTINS A0 B, (HA BN LR A 1 4t
— (R PR 42 ) o BB 300 A B R, 8 (PR 42 1) o A RE AR 5 B BR 2 H00s 2512 11 B8 U7 1) AL BIR s
T — 1=, g0 S AW R B REAR I A SR AR (N g 1k v B B W SO 45 & 1007 SN — AR
AT EW IR M B WA R, MR AR AN E T B

BT R AL BESE 7 APLs ROBITACRCR, A H1 144> APLAHXS AL S APIs HEAT 5587 4
PHIBCE ST, BIInHH APL R RN T %: (D WRFAEBERS T H, IR Y69 H 45 R AE
ARG ARG GO)MEME(TBORIESRL; (2D 7E Apache Solr 12 51 8 e B A7 J& 1 5 24040 7
BRI R A L Solr 2R 517 BLLL R HHE B 4505 sNES ., MBI e AR 21 Solr FRAF % (3)
£ APIs Ty o] #2151 3% TP e B 17 H08T APL FORUIRIZHIZ 8 (4) £ RGEPRY APLiERACEE s % (3%
FIfhk ), 3 1 FH 48— A PR 2 ] R SORT 2037 2 1h0 R AR S A B P P FR 9 SR O el 2 0 45 2R

123 FRASGEN

N TR AT ML A2 P I APTs (9N EEAERR K, 2 FEPE R SR APLs S T &N E kT
B AAM, H o] DURSE B O R KRGS B 7 B AT Ay il ug 261k, i B
AN FEI SRS E AR A, BOM AW T 2 A BRI VL AR R A, T T LR
PEF BN A B2 KUK, APLs 3B 1 RFPRAC BRI SCRE FH P 2047 701 i, B APIs H4x K
SCAS RS R [ I il A2 45 5 22 R BRI e 0, DR G 2 AR VERL 2 808 APTLs BEJ9 H 7 SAIAH X RS
A H A T A RS

FERAGAWRET )l 2 A SR A AT B AW AR A W AR, AT U Ry )
o [ Bk Bt B AR T T sk S B P Lo - R 2 R R R S Bl 42 IR 951 65 (https://api.iflora.cn) &
A H) AP SCRSZREUR N (22 LV A SR AR 0] 28, 155K AR B S8 g 77 Bea AR, HhosCa e
TR, Bk IR AT DL AT iE S HCEE R, M A DURE DL B E R L B S AW s
XM APLHE I, WA R (R EEYYR AL ) s T OS2 i kL nrad o i A A4 78 A
PI # “https://api.iflora.cn/API/Taxon?datasetID=COLChina&genus=Acer&taxonRank=Species&taxon
omicStatus=accepted ” 3R HUFH B 1) 2 45 1

124 FEEBEE

KO F R IR 2 FEE R 2 80E APLs KA F 5 . Bl BRI R, L6 2R i 200 B ie S
mOETAEH, mMHRNTHEERBEETFBRIEEGE R, HEREMAR, FHEBIEERPRCE
HORBE o TH )RR 2 5 A S W A & ), FRATTRA 12T Apache Solr =it RE4% 2 51
SRR EHERE, JREIE R &N T 8 1 B SL R G| AT SE IR ) 2 AR R
s 1) = k& . Apache Solr 52— ME T Lucene 42 R R BOARFIKH Java 127 W 1HE 5 K&
PEREFF IR & 512, Eilid ata-config.xml SCAFSRAC B 20 A B 1 77 R B B OR R LS, d i
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csa HZRERLERR APLs R

DERHSRIE

managed-schema U/ RIC B BN . 2. RIIMHTFEDIRE . APLs ISP Gl H P &
WIERAEFE R Lucene BRG], SR 55 &5 F)%i A\ SolrNet, it SolrNet SL3.Net V-5 55 Apache
Solr FJZZ H., A LIFHET Apache Solr [ m= AU .

1.2.5 BEOREEF

A2 E A 1 N T TBURE 12 [ B e o 22 4 ORI AT IO =2 (0~ 47, 75 20 DR L T BT SR 1R 22 42 X
W AN F R S F FRE 22 5 AL S A R 81, PRIk, BH s AT It = R 2 CRF 2 Bl i BN
TP “HIBONERS . ATFBOEISN” SRS, EM BRI HIE v, e g &
AR > RO RE . RO K Z AR R Y — R A RORE, (B AR — SN
BRI HE TS, it RATERIRICERM B, RIS B 2 Hh BURL 7 2 s 210 80k vh & Bdis 2T
TN HHE AT I O 2, DRt APLs 3R 8] R 45 SR AR 35 0 AT R O 88 . ik ok, v TR APIs
PRI, FRATAEAS APLBE 1 &R AT RO R BRI L, SRR P ARk =k, A
SRV R BER A R . BART S, RADELEAH APLs Ty inl #2151 200 P HE % =010 1P
HiuhE R R ORI, Wk 2 B, AT SRS R e A URURR 1 22 4 P

F2 APIs i EH5FE
Table 2 Access control list of APIs

IP Huiik EYMEED Yorfs BE&D B e O R TTHE R O HAgzn
IP address Taxon API Flora API Photo API Germplasm API Other API
210.72.89.4 1000 1000 1000 500
210.72.89.35 2000 2000 2000 500
210.72.89.57 3000 1000 1000 500
210.72.88.224 4000 1000 1000 500
210.72.88.235 5000 5000 5000 500

BT rh R B B WA 0T 7C BT A s h O SR VR BE ) 2 AR R B, B &
TRl A BRI AT 2R B, R TR R D5k, BATHER T & SmE AR DRSS
B e . M T RO S 2 FEVERL A 800 APLs, BRI RUE R b R 3 s

R3 HEMZHERIEBIE APIs
Table 3 Scientific data APIs for plant diversity

& No O L% API name O Hhhk API address
1 AR https://api.iflora.cn/API/Taxon
2 PE BN https://api.iflora.cn/API/Flora
3 B ool 0 https://api.iflora.cn/API/Photo
4 FhsE e B O https://api.iflora.cn/API/Germplasm
5 SCHR G ERE O https://api.iflora.cn/API/Literature
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EMS R SR APLs K2 B CSR\aia

DEEF IR
5 No 04K API name Ok API address
6 FrAS T E R R D https://api.iflora.cn/API/Specimen
7 VIR o AT TN https://api.iflora.cn/API/Prediction
8 DNA B840 https://api.iflora.cn/API/DNABarcode

FA APL I SE TAE R B BRI A &AW Ul sz . Bl 22 4 DA A FURCRR 42 1 45 1)
RE, MY 2 FEPERL A HAR APLs O o [E B2 Bt B WA YDA 70 B B 22 s O i ) 22 RE PR A 0 4
H AR %5 & (https://api.iflora.cn/) F 28 & A, Wil 2 Fios.

C)b BAE R R RIS S 18P a
ENZSHENFEIRRORSES
EER YHpER ERTTAE FRTTAE
oo = N
[~ ™ TR
HIEORLE  APICRY WM AP
RS TeT DNAZFS
- m -
—
,,,, A =l VhiEIpa s APISZHY

B2 EWEHEER SRR O RS T A

Figure 2 Plant diversity scientific data interface service platform
PP %1 & AT AVEG T2 D RO HERRNE, R A AR S HE DT DRl SR B ) 2 A R
B, PR Y 4 FR 21 https:/api.iflora.cn/API/Taxon J&, Z 4t LA Json #% 7R [RIFE Y 44 FREL
¥, Wi 3 prs.

O

"Message™: "Success”,

"totalCount": "8315217",

"pagelndex™: "1",

"pageSize™: "10",

"Data™: [

S]
"id": "57AD89F6-8DE9-4541-BEC5-8EFD99BC929B",
"datasetID™: "GBIF",
"taxonID": "11286856",
"scientificName": "Neuroscapha guillemineana Tul.",
"scientificNameAuthorship™: "Tul.",
"taxonomicStatus': "synonym",
"taxonRank": "species",
"higherClassification": "Plantae > Tracheophyta > Magnoliopsida > Fabales > Fabaceae > Loncho
carpus Kunth",

"parentNameUsage": "Lonchocarpus Kunth",
"parentNameUsagelD": "2968975",
"acceptedNameUsage": "Lonchocarpus cultratus (Vell.) A.M.G.Azevedo & H.C.Lima",
"acceptedNameUsagelD": "3908683",
"originalNameUsage™ "",
"originalNameUsagelD™: null,
"family": "Fabaceae",
"genus": "Lonchocarpus”,
"specificEpithet": "guillemineana”,

K3 AAEYZRRED L Json AR EIBHE

Figure 3 Calling the plant name interface to return data in Json format

[T, BT 8 ED 2 FEVE R 80l APLs, DU T 18 4 A R oS (18 2 4 B AAR RAE),
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B R R OH B BRI RAT BRI AR R I AMEL, AR A N R ReHES BV 2
AR LR A AT B EEAT IR “BR R X AT B, B QRO RO L D IR R IR, B
PURIIT a5 EEAURL 2 B VA . A BEAIE 2 25 T ARRO30L, 2018 SR 55 ek A (RHA B E B INE)
Ja, Selada 17 AT DR A 1A 3t 05 Pk (K s 2 Bt e B S 4R 0 (1K04T), 2019 SERHEAS . IR
O IR R T EA I B KR BRI AR S5 6, HEHEBLSL 1 20 A SR 2 Bl 0T 30 AN 5K
PR S SIS AR B s R, R ERRABR 2 7 RFESE R R B TR, 2021 SEREERL
Ok RERCVID R, AL T 1A E TG 18 RGBT 13 ANy o EE
5t B WA FU I B HE RS i b e O AL, o o o B i R B i CERRR L) 1
S AL,

BHAREE A EE T IR AN, ey 537 IO AR 22 e A8 T i imahiie ok, At ze sy
MR HHEAT S22 — S SRR TR B AR . [ B s oD O R A TR B IR R I B, A
EEIHLA . BORWTA LLR Bt A2 2555 07 T ARE LU 8g , U HAE R A8 KT oL = 05 5 FE Br 3
T PE AR B 2200, DR b ] PN AR 2 e e 2 R 551 65 AR S v T 73 28 7 2 1 [ o = 9 4
I P 2 S AN 35 RO 1A PR IG AN Se BE O HOR T5 5 « BT FEM KA ZREVE R 22 8 APLs BB 482
SRIY [ RS RERE ROT O S R AL, AT DO A 2 BEVERL 2 B0 KOTSRS 2%, DUt
— D HES) [ AR B ITT O R R, AT LAk S K S A Al 55 3R R G AR it 2

AW R Z ZEHB A AA (202405AD350053) HEEIZEEHASZEAA (KIB202303), F1H
Rl b I 2% 22 4 F04E BAL T T (CAS-WX2022SDC-SJ01) . =R A FHE A A 5F G111 (202305AH340005) .
B E AR LI (202402AE090039) . H EELEFEHE QB RS S AFIE (2022397) %,

IRk (1987—), 55, JUAHRERRMTA, Wit SR, W7 ey 2 R B .
TEREHIESEE . RS H . FRT . RGBT RGUSEIANE IR T S TAR.

FKRESC (1980—), 55, WIMEIRMTN, B2y, @ TR, BT RNE 2 . EEK
HHIE R Bdlagn H AR U S S5 AR,

& (1987—), 5B, mmERMWA, B2, s TR, i ee 5G40, &
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EM (1987, 5, WWFRAFEN N, Bitap, TR, B0 moaE BER. EEREHEE
B Hdngwm HANS SO E 5 TAE

FE (1980—), Lo, IAREWE N, Bit2200, g TR, W5 O SOk E RS . 1 E R
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Construction of scientific data APIs for plant diversity
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ABSTRACT: With the rapid development of big data technology and artificial intelligence technology,
scientific data have become one of the core scientific and technological resources driving the

transformation of scientific research paradigm. Biodiversity scientific data, like biological resources

b ERlE SR, 2025, 10(4) | 11



csa HZRERLERR APLs R
DB IR

BRS5

themselves, have become an important national strategic and a focal point of international competition in
science, technology, and industry. To address the gap between domestic plant diversity scientific data and
international mainstream databases in terms of openness and sharing, Application Programming Interfaces
(APIs) for plant diversity scientific data are proposed and implemented in this study. Based on plant
scientific data, including plant name, species information, picture metadata, germplasm metadata, DNA
barcode, specimen metadata, as well as book and literature metadata collected and organized by the
Scientific Data Center, Kunming Institute of Botany, Chinese Academy of Sciences, the APIs business
process and standard specifications were designed through cataloging of diverse plant scientific data. Using
a modular development method, the APIs for plant diversity scientific data were developed and built,
enabling functions such as flexible combination queries of arbitrary attribute fields, efficient data retrieval,
data security assurance, and interface access control. These APIs contribute to the establishment and
improvement of domestic standards for plant diversity scientific data interfaces, enhance the level of data
sharing level of plant diversity scientific data in China, promote research on plant diversity, and provide
data and technical support for biodiversity conservation. In addition, the proposed framework can serve as a
reference for the construction of scientific data APIs in other disciplinary domines.

Key words: plant diversity; scientific data; APIs; openness and sharing of data; data center construction;

data element
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