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BSPVOE UIF XPSME BOE QSPNPUFT PQ MongoDB Server
CJPEJWFSTJUZ EBUB GSFFMZ BWBJMBC
JOH JOGPSNBUJDT UPPMT UP GBDJMJL
YPXFWFS UIF RVBMJUZ PG UIF WBSJPVT
X1JDlI DBO IJOEFS BO JOUFHSBUFE VU.
VTFGVMOFTT 5IF PUIFS JOJUJBUJWF (M
UJBUJWF ('#* JNQPTFT B TUSJDUFS t
BOE QSPWJEFT DPOUSPMMFE BDDFTT L
CJPEJWFSTJUZ ®@IBMB ¥YIF TUBOEBSEJ[F
(‘#* FOIBODFT UIF SFMJBCJMJUZ PG ElI
UIF SFTUSJDUFE BDDFTT UP JUT EBUBIFUI MJNJUI UIF QPUFUUJBM GFDS
éii;TQSFBE VTF FTQFDJBMMZ CZ UIF SSBBRFFS BcEBrB 80D I RENNMSFE EFTIHOFE GP
$PNCJOJOH UIF TUSFOHUIT PG PQFO BDDFTT EBUB QMBUGPSNT
MJLF (#*' XJUIl UIF TUSVDUVSFE BQQSPBDI PG ('#* DBO TJHOJG
JDBOUMZ JNQSPWF UIF DBQBDJUZ GPS TPME@PFIBAF BBBNFZU FA EJRU B J B RVIF EJGGFSFC
WFSTJUZ TUVEJFT #Z JOUFHSBUJOH EJWBSBC EMUBZ BOTUID EBWBBCBTEFESPXT @Bs
GSBNFXPSL SFTFBSDIFST DBO EFWFMPQ NPSF BDDVSBUF NPEFMT
UP QSFEJDU UIF FGGFDUT PG DMJNBUF DIBOHF BOE IVNBO BDUJWJ
UJFT PO FDPTZTUFNT 51JT JO UVSO DBO TVQQPSU NPSF FGGFDUJWF
DPOTFSWBUJPO TUSBUFHJFT BOE DP O Datginvegratigpandcy@bapp MPHZ BOE
CJPHFPHSBQIZ TUVEJFT XIJDI SFRVJSE&FMBEIHH DB BP E TNRMPNFMNUFE B TUSVE)U\
QPSBM EBUB PO TQFDJFT EJTUSJCVUJMBUBDEIF POz $ 6 QRARIFEFRZHOMBSZ ' JH m
< > 'PSFTU'PSXBSE EBUBCBTF 5IF NBJO EJ
YFSF XF GPDVT PO EFWFMPQJOH BOE#VTJERUBCBIEDUT WISROXF EP OPU TUBSF
GPSN BOE MPBE &5- UPPMT UP JOUFHB&HIR UCFRDERVOTET UH B TEJRBFSE XFSF BCTEOU
QMBOU BCVOEBODF EBUBTFUT GSPN B SIRNVOEGU] P XPHVBEHFEWNWEEBU®E B 6 WBRJ 'PSFTU'%SX
QFSJPET JOUP B VOJAFE LOPXMFEHF CBFMJFD TP B0 NBE®U BOPXMFEHF CBTF 1MBC
UFODZ 8F FYUSBDU UIF EBUBTFUT GSEBUB*DRBOMFBRJPAS ($PR 5IF NBJO DPMMF
JOUP B VOJRVF EBUBCBTF BDDFTTJCMB MEIBVUEN BAVS SFD'PSKBSESRNCBMM EBUBTEFU
QMBUGPSN 'PSFTU'PSXBSE GPMMPXT 2 OE DO/ IS FRIVIZT DPOWB JOOTURWFS (# P& EF
FSBCMF BOE SFVTBCMF '"*3 BOE 0QF®BOUFDHWEQPSRODUIMFOPRAVE-DUJPO BSFoUI
FOBCMFT SFTFBSDIFST UP WJTVBMJ[F BREEERRDMPBEIEBBE PP ROBEPBWFT 8F EFac
GPSNBU EBUJOH CBDL UP UIF UI DFOEBVSBUFT MBUJUVEF BOE MPOHJUVEF 93QF
PCTFSWBUJPO BT LFZ aFMET JO PSEFSNUP
HVBSBOUFF BDDVSBUF SFQSFTFOUBUJPD P
VOJGPSNJ[F UIF WBSJPVT EBUBTFUT BOE G
-FUIPEPMPHZ HSBUJPO XJUI ('#* T LOPXMFEHF EBUBCBTF
Data source and download DPOUBJOT UIFN 5IF BODJMMBSZ DPMMFBUJ
5/F EBUB VTFE JO UIJT XPSL XFSF EPXOMPHEEEEIJGSPS NBUJPIF UIBU BMMPXT 'PSETL
AaSTU EPXOMPBE XBT EPOF VTJOH B MJGRSTFOROEB FENBEMLBGUEMBNQJOH EBEB E
SFRVFTU JO UIF (#* XFC QBHF (#* PSBOE CZ WBRIBSBRSFD MPDBUJIPO (SJE DEMM
PSJHJOBMMZ EPXOMPBEFE PO .BZ P'GG UFBS BINPW OXIF FEFVEPRVNFOUT QSFQSPDF
PQFE B 1ZUIPO CPU UIBU FWFSZ Ul EBFPBSBGIRAMADBBDMETONNCFES PG TQFD%FT
BOE QSPDFTTFT B DPNNB TFQBSBUFE WBMVFIWSBAUIPAMFE GSPN (#*'
XJUI BMM OFX 4PSB EBUB GSPN UIF QSFW 3BWBNPWVIB UJPOEBUEPOFTUISPVHI B T‘iFN
BSF DPOUJOVPVTMZ EPXOMPBEEGD MFONFI@OWIFHBBBFIBOE UIF DVSBUJPO QSPDFTT
UBSZ 5BCIMFOWBJOT B MJTU PG BMM EBFBPRSET JOUOHXBLUFEB)TEFBPSF JOUFHSBU
'"PSFTU'PSXBSE VOUJM 4FQUFNCFS UBF DPMMFDUJPO 51JT TFBSDI JT EPOFR C.
MBUJUVEF BOE MPOHJUVEF TQFDJFT HFO
UJPO *G EVQMJDBUFT BSF GPVOE UIFZ B
Database technology EBUBCBTF 00 UIF PUIFS IBOE JODPNQWMFL
8F DIPTF .POHP%# BT UIF EBUBCBTF UFIRHI@PMBHZIEREZ SR BSE TUPSEE JO B UEN
XBSE 51JT /P 42- NPUPS NBOBHFT TNBMMBOE MBSHFENBVYNFBEUFE JOUFHSBUJPO
PG EBUB JO B aFYJCMF BOE SFMJIJBCMF B SFWJITOAPDVNFOPDO MBS PBOPSET UIBU BSH
+BWBTDSJQU OCKFDU /PUBUJPO CVU TRMEOU PP EROBSETEBSETDISNFUXIPTF POMZ
OCKFDU /PUBUJPO GPSNBU JO .POHP%# I FXTOFDIFTBAFAWES NGFUOPUF UIBU UIFTF SFIL
UIBU QFSNJUT TBWJOH UIF aFMET JOTJEF WIF EWRYNEPL W BNIMFBbBOEIMO JO TEBSDI |
WBMVF QBJS 8F VTF UIF (FPHSBQIJD +BMIEHBISIQUY ICKER UjPIBNGIRPUF FOUSZ JG
(&0+40/ GPSNBU < > UP TBWF HFPHSBQYJB SEBIBIBOFORRFDPSE 8F EPXOMPBE C
GPSN RVFSJFT SFMBUFE UP MPDBUJPO BOEJEFDRI QM UHENP JOUEFREFEMBOUBE DP M
JOEFYFT JO UIF DPMMFDUJPOT UP TQFEEEVEr X IEBRBFBSETBMROHP%# UP SEDBMDVM
UFDIOPMPHZ GBDJMJUBUFT UIF JOUFHSRBERF RIGFEBYE GBS M FDIUIGBS FOU
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User interface and database integration UZQF OCKFDU*% DBMMFE @JE 5IF TFDPOE
'"PSFTU'PSXBSE T JOUFSGBDF XBT EFTJRMFNFRPUNBYIB Y |IPREGUBXEEBTHIF WFSUJDFT
BWBJMBCMF UP UIF DPNNVOJUZ BOE FOBENME @BRPIBEPTDYIFQ @SWR SRIBRULTFE JOGP
UJDT PG UIF EBUB JO B VTFS GSJFOEMZ §BROIFs V¥ B gi@ vImhBBRNMPOHRBIMUSPT BOE |
B $MIJFOUmM4FSWFS BSDIJUFDUVSF EFWHFHWPEQFEJIYD WH BIVRMPY EETFEDPSET QSFQ
%KBOHP GSBNFMPEUL WTFT UIF .PEFMm7JPRBYMU IPMNELUI aFME TQFDJF-JTU JT E
.7$ QBUUFSO5kF .PEFM MBZFS JT SFMB@F® U BOUFBUIFIOPVNCFS PG SFDPSET QFS
7JFX MBZFS JT SFMBUFE UP UIF BQQOQMJDPBUTIPOGBINBEEDF JBEOYNNBEPIFE JO 4VQ(
USPMMFS MBZFS NBOBHFT UIF WJFX SFRVFTUT RVFSZJOH UIF NPEFM

BOE SFTQPOTF UP UIF WJFX .7$ JT B E Dathiiesc@iptibd FSO UIBU BMMPXT

NPEVMBS JOEFQFOEFODF UP UIF BQQMERRUMNIEF8IYB07S XFSIHIOBM EBUBTEFU
WJFXT DBO CF NPEJAFE XJUIPVU BGGRHE QD UHESBYSBBUVSF BOESEDPSET xg=SF

NPEFM PG UIF XFC BQQMJIDBUJPO UIF 'PSFTU'PSXBSE EBUB XBSFIPVTF &IF
8F BDIJFWF UIF DPOOFDUJPO CFUXFFP%KBOHPEBOE UIF .3 B@PNQMFUF BOE &

HP%# EBUBCBTF UISPVHI UIF .POHP FOHIOFETXEWINYBRUIJOH PG UIE SBX £B1
UIF EBUB JO UIF .PEFM MBZFS 8F VTF UIFyPMINNpBWB4DSJIQWR x EPDVNFOE
MJCSBSZR SFQSFTFOU UIF XPSME NBQ BRPEERW FRSMBZ FbF QMBOE 0G UIFTE
EBUB 4UBUJTUJDT BOE QMPUT BSF D&&BWNZ VOOPIS QP EBUBFWBOUFRI QUFmMP SFTU'F
MJCSBSZ $IBS KT XIJDI DSFBUFT NBQT SERVISHOH MFTT NFNPSZ VTF BOE SIH
CFDBVTF QMPUT BSF CVJMU EVSJOH UIBGIFYOBSDEPORNKNP GG UTD RYESZ EBUB $0 |
XBSFIPVTF JT XJEFMZ WBSJBCMF *O B G
EBUB XFSF EJTDBSEFE XIJMF JO PUIFST

3ETVMUT FOUSJFT EJE OPU NFFU PVS EFAOFE RVBMJ
Extract transformation load process UJPO OWFSBMM PG BMMSIEIBP?(\IHEEUS%)(;
00OF PG UIF NPTU JNQPSUBOU QSPDFT ﬁ éﬁfﬁfﬁ POUBJOQT joc
GSPN UIF UIPVTBOET PG (#*' EBUBTFU |EE T EBDI XU
GPSNMZ BOE JOUFHSBUJOH FWFSZUIJO 8&B§§§E gg%y OV GE SO
NBUFE UIFTF UBTLT CZ EFWFMPQJOH B lK/l 5
TVNNBSJ[FE JO 'JH g . o
Interface and functionality g
&WFSZ EPDVNFOU JO UIF 1MBOUBF DP?@JH ﬁgf r\@fﬂcc gBTwFJ%LIJgiZJo%?SL
JEFOUJGZ FBDI EPDVNFOU XJUIBO' PER %M & GDJ"FOT S
EBUBCBTF aFMET NBJOUBJO USBDFBCJ 'é |—P§ P JOJU§BU
PSJHJOBM EBUBTFUT (CJAE UBYPOLF i BUFT UXPE an

EPXOMPBEUQB
FSFE SBX ERBUI

QIZMVN TQFDJFT BOE TDJFOUJaDOBN EVEF BOE &BL

J
U
DPOUBJO UBYPOPNJD JOGPSNBUJPO BCPMU M PESESFDPSE UP JUT PSIHIBBM

F
5IFSF BSF OJOF aFMET DPOUBJOJOH HERHSB QIR JRELSBEUSBPID EFTDSIQD IV
$PVOUSZDPEF JT B TUSJOH aFME XJUI WFdéPs p Q;PPE\/F QFS ZFBS BOE

< > BOE MPDBMJUZ JT B TUSJOH XJWrddp MR OBYIS 5OEIDBOT
B

%FDIJNBMMBUJUVEF EFDJNBMMPOHJUVERTP VHVI®RESY qu_Lbsz,\%JMFECEB
NFUFST FMFWBUJPO BOE EFQUI BSF O¥NE e DusighEE TsHE WS SFIRBESMBIE X1
WBMVFT (FPMPD JT B (&0+40/ PCKFD W FP&HYIREF BRIOMBULWIVEF HSIJE XIFSEB TF
UIF DPPSEJOBUF QBJS -BUJUVEFmM-POHJBEEP B UF BEBUBZWAFIWENRBAYAGFEBDI SFH PO
HSJE DPOUBJOT UIF QBJS -BUJUVEFmM-BQOH pPWERFS P1D B MF QFBWAHPIOGSP N EBSL ASF
X1JDI UIF EPDVNFOU CFMPOHT UP JO UHFOPHEDPPUMOUBBIPIQBHFESE OP SFDPSET
BSF UISFF aFMET BCPVU QSFDJTJPO PWJHKPHSBEQNOMBLCPSHB WPY BOZ ZFBS: Cl
$PPSEJOBUFQSFDJTJPO FMFWBUJPOBIPEVEBBZN\AVWDEI GV AT IBGD\VZFBBZIOUFSWEM
BSF OVNFSJD aFMET UIBU SFDPSE QSFBFJAJPO XPSINSEEQRIFDE HP UIFPG BOZ EFDI
DPPSEJOBUFT FMFWBUJPO4VRSQEFREO GBS T5ITFAIPIJDF XBT NBEF UP SFEVDF U
'JH 4 GPS EFUBJMT DPNQJMFE JOUFSWBMT UIBU UIF BQQMJDBL

'JOBMMZ UIFSF BSF GPVS aFMET DPOUBMPD 0 HP DO GFENBU OMOSECRWYOTF UJNF 8
UIF EBUF JO XIJDI UIF SFDPSE XBT UBPBOBOZXWFBE PSFNVAMBZIQMFT PG ZFBS !
NPOUI BOE ZFBS &WFOUEBUF JT B TUMBBBFEIMTF UNFDBIG TRIMUDSFBOZ QPTJIUJPC
AFMET BSF PG UZQF OVNFSJD 5IFSF JTOABSWBEEUUIRP BV SFMEUB HFUPXT QMBOU TQ
B 4BH UP JEFOUJGZ UIF SFJODPSQPSBURE RF BPSE UIBFGWFSXWHE RYBMIEEZU GPS B |
SFWJFX XIFSF TQFDJFT XBT SFQMBDFE XIZ HFAMADIUFE BOE MPBEFE DMJDLJOH B G

%PDVNFOUT JO UIF (SJE DPMMFDUJPRJITEMIBZ BY WAMEDPAGTFSPG UIF OVNCFS
QSPDFTTJOH EBUB 5IF aSTU aFME JT UGP H FRA A SEEFIO DB BB MFZM FRGE P W FI$J O LF JXOF

BOE PDDVSSFODFJE 5IF aSTU UISFF BS 'Vbcb p')% A O
SFNBJOJOH UXP BSF PG UZQF TUSJOH f 5F
PV sk
b
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Algorithm: Extract Transformation Load process
Set UTF-8 coding
Import MongoClient, Pandas
Declare variable outputfile to save records that do not meet the requirements
Declare variable inputfile to save the file with raw data from GBIF
Declare variable logfile to save the process result
Declare variable mongoClient to connect to the database
Declare variable collection to indicate collection Plantae
Define function create_dictionary(inputfile)
Start try block.
Declare variable c with value 1
Declare variable chucksize with value 1000000
Declare dataframe data
Set data with pandas.read_csv (filemane)
Delete columns that are not relevant for our database
Change the name of some columns of dataframe
Declare dataframe deleted_data
Declare list list_of_dicts
If records in dataframe doesn’t have geospatial coordinates or year
Set deleted_data with record
Else
Set list_of_dicts for all dataframe items
End if
Return the list
End try block
Start catch block
Print exception
End catch block
End function
Define function insert(list_of_dicts)
Declare variable count with value O
For each element in list_of_dicts
Start try block.
If element is in collection
Insert element in collection
Increment count
Write in logfile “‘Record added.”
Else
Write in logfile “Record already exist.”
End if
End try block
Start catch block
Write exception in logfile
Print exception

6 Aq 2601508/ 0yeeq/asEqEIEP/C601 01 /10P/a[0E/aSEqRIEP/WO0D"dNO"DlWBPEDE//:SARY WO} papeojumoq

Continue
End catch block
End for loop
Close logfile
End function

Main
Decalre variable list
Set list with function create_dictionary(inputfile) return
If length(list) > O then
Call function insert(list)
End if
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"JHVSAQJFVEP DPEF GPS UIF 1ZUIPO TDSJQU UIBU JEFOUJAFT EPXOMPBET GPSNBUT BOE JOUFHSBUF

UIF NBQ BMMPXT VTFST UP EPXOMPBE BPX4O/M®WE BDP\OFU B4 D PSS BBIWMaMFT FOBCMF
UIF EBUB VTFE UP DSFBUF UIF DIBSUT DBO EPXOMPBE UIF EBUB CZ ZFBST CZ HFP
EJSFDUMZ GSPN UIF NBQT

Access

(#*' EBUB IBWF BO PQFO BDDFTT QPMJ#}?F-IU%%E%Q FNFOUT UIF

QSJODJQMFT PG '"*3 < > BOE PQFO T @) MPXJOH VOSF

TUSJDUFE BDDFTT UP BMM SFTFBSDIFSPDPBFTMPPISKB RY BEMMMPRBUB RT DSVDJIBI

TBNF QSJODJQOMFT O0OVS QMBUGPSN BMREFRTBPOFOTBODDEFZ UP BPBCMIOH TFBNM
EBUB BOE FWFSZ HSPVQFE EBUB IBWFNBPIZSSEFXEBSD OABNCERMMIEDU UIFJS PXO EBI
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Evolution of proceced records
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'"JHVSFRSFTU'PSXBSE XFC VTFS JOUFSGBDF B XF TIPX UIF VTFST DBO HP UP UIF TFBSDI WJFX A U
DIPPTJOH UP WJFX UIF EBUB GPS BOZ HIWFO ZFBS BU BOZ HFPHSBQIJD MPDBUJPO CZ DMJDLJOH PO
TQFDJFT JT EJTQMBZFE BOE B $47 AMF XJUI UIF DIBSU EBUB DBO CF EPXOMPBEFE PS EJTQMBZ IPX
E BOE EPXOMPBE UIF EBUB JO $47 GPSNBU

BOE FYQFSINFOUT UIFZ BMTP SFMZ PO RBIWB CMISSHEOGCZ BDP MR FBHB/FDOFTT EBUBCB
HPWFSONFOUBM BHFODJFT BOE JOUFSHBHBWNSOWWOIBWFPBEMHBODFBEUIGOE DPIFTIJWF
JPXFWFS BDDFTT UP UIFTF EBUBTFUT DIFBGUFOTSFOUSBMUGES BBWBOOHBOH TDJF!
DPMMBCPSBUJPO BOE EBUB TIBSJOH XBEIFGJOIF CBPBIEFQ SUDIFWIERD PG '"*3 BOI
DPNNVOJUZ GPTUFS USBOTQBSFODZ BOE DPMMBCPSBU
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5BCMFgBUVSFT PG BWBIJMBCMF RVFSZ UPPMT

Feature ForestForward GBIF GFBI ALA GRooT GloNAF WFO GIFT

Data acquisition and integration

*OEJWJEVBM DPOUSJCVUPSTP FT FT FT FT /P FT /P
60JRVF EBUB TUSVDUVSF FT /P FT /P FT FT FT FT
*OUFHSBUFT EBUBTFUT FT FT FT FT FT FT FT FT
Data types
(FPHSBQIJD EBUB FT FT FT /P /P FT /P FT
1MBOU IJNBHFT /P FT /P FT /P /P FT /P o
1MBOU TQFDJFT FT FT FT FT FT FT FT FT )
1MBOU HFOVT FT FT FT FT FT FT FT FT 5
1MBOU GBNJMJFT /P FT FT FT /P FT FT /P S
1MBOU QIZMVN FT FT FT FT /P FT FT /P &
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