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Resumo:

A geração de gráficos para a visualização de dados é um ponto chave para o entendimento de 
informações, e se torna um fator determinante para obter benefícios em um determinado domínio. Em 
diversos contextos e situações, para que a abstração de um problema, resultado, ou compreensão de 
ações, seja facilitada, os dados gerados por meio de um determinado processo, são transformados em 
gráficos, sejam eles de quaisquer tipo, padrão, interativo ou não. O presente trabalho tem como 
motivação, a análise de ferramentas de geração de gráficos, para que após a análise, seja possível realizar 
um comparativo entre todas as opções encontradas, e selecionar a que melhor se enquadra, para ser 
utilizada em um trabalho de conclusão de curso. A escolha será utilizada como base para o módulo de 
uma ferramenta de teste de desempenho, para gerar gráficos a partir do arquivo de dados coletados 
durante o monitoramento. O teste de desempenho possui atividades chave, sendo estas: 
modelagem/scripting; execução; monitoramento e análise dos resultados. Através da geração de carga, 
são realizados testes em um software, para determinar sua capacidade de desempenho, e durante os 
testes, são monitoradas todas as ações, que geram dados. Estes dados são utilizados para realizar a 
análise de resultados, onde são produzidos gráficos. Uma proposta onde gráficos interativos são 
dispostos durante a última etapa, seria de grande proveito, a fim de tornar a compreensão das 
informações mais simples e eficaz. Para a realização do estudo, foi realizado um mapeamento, a fim de 
encontrar ferramentas e bibliotecas que se encaixam no escopo do trabalho, para que através da escolha 
de cada uma delas, seja possível realizar um comparativo entre suas funcionalidades. Por meio do estudo 
realizado, é possível analisar, através dos resultados obtidos, as diferenças, vantagens e desvantagens de 
cada ferramenta, além do contexto onde seu uso é mais adequado. Ao término do estudo apresentado, os 
leitores serão capazes de entender o que são as ferramentas e bibliotecas de geração de gráficos para a 
análise de dados, para que servem, e qual solução usar, em um determinado cenário.
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$ JHUDomR GH JUiILFRV SDUD D YLVXDOL]DomR GH GDGRV p XP SRQWR FKDYH SDUD R� � � � � � � � � � � � � � �

HQWHQGLPHQWR GH LQIRUPDo}HV� H VH WRUQD XP IDWRU GHWHUPLQDQWH SDUD REWHU EHQHItFLRV HP XP� � � � � � � � � � � � � �
GHWHUPLQDGR GRPtQLR � �75$,1$ �HW DO��� ������� (P GLYHUVRV FRQWH[WRV H VLWXDo}HV� SDUD TXH D� � � � � � � � � � � � � �
DEVWUDomR GH XP SUREOHPD� UHVXOWDGR� RX FRPSUHHQVmR GH Do}HV� VHMD IDFLOLWDGD� RV GDGRV� � � � � � � � � � � � �
JHUDGRV SRU PHLR GH XP GHWHUPLQDGR SURFHVVR� VmR WUDQVIRUPDGRV HP JUiILFRV� VHMDP HOHV GH� � � � � � � � � � � � � �
TXDLVTXHU�WLSR��SDGUmR��LQWHUDWLYR�RX�QmR���

2 SUHVHQWH WUDEDOKR WHP FRPR PRWLYDomR� D DQiOLVH GH IHUUDPHQWDV GH JHUDomR GH� � � � � � � � � � � � �
JUiILFRV� SDUD TXH DSyV D DQiOLVH� VHMD SRVVtYHO UHDOL]DU XP FRPSDUDWLYR HQWUH WRGDV DV RSo}HV� � � � � � � � � � � � � � �
HQFRQWUDGDV� H VHOHFLRQDU D TXH PHOKRU VH HQTXDGUD� SDUD VHU XWLOL]DGD HP XP WUDEDOKR GH� � � � � � � � � � � � � � �
FRQFOXVmR GH FXUVR� $ HVFROKD VHUi XWLOL]DGD FRPR EDVH SDUD R PyGXOR GH XPD IHUUDPHQWD GH� � � � � � � � � � � � � � � �
WHVWH GH GHVHPSHQKR� SDUD JHUDU JUiILFRV D SDUWLU GR DUTXLYR �GH GDGRV FROHWDGRV GXUDQWH R� � � � � � � � � � � � � � �
PRQLWRUDPHQWR �� 2 WHVWH GH GHVHPSHQKR SRVVXL DWLYLGDGHV FKDYH� VHQGR HVWDV�� � � � � � � � � �
PRGHODJHP��VFULSWLQJ �� H[HFXomR� PRQLWRUDPHQWR H DQiOLVH GRV UHVXOWDGRV ���:(<8.(5 �HW DO���� � � � � � � � � �
���� ���� 3RU PHLR GD JHUDomR GH FDUJD� VmR UHDOL]DGRV WHVWHV HP XP VRIWZDUH� SDUD GHWHUPLQDU� � � � � � � � � � � � � � �
VXD FDSDFLGDGH GH GHVHPSHQKR� H GXUDQWH RV WHVWHV� VmR PRQLWRUDGDV WRGDV DV Do}HV� TXH� � � � � � � � � � � � � �
JHUDP GDGRV� (VWHV GDGRV VmR XWLOL]DGRV SDUD UHDOL]DU D DQiOLVH GH UHVXOWDGRV� RQGH VmR� � � � � � � � � � � � � �
SURGX]LGRV JUiILFRV� 8PD SURSRVWD RQGH JUiILFRV LQWHUDWLYRV VmR GLVSRVWRV GXUDQWH D ~OWLPD� � � � � � � � � � � �
HWDSD� VHULD GH JUDQGH SURYHLWR� D ILP GH WRUQDU D FRPSUHHQVmR GDV LQIRUPDo}HV PDLV VLPSOHV H� � � � � � � � � � � � � � � �
HILFD]�� �

$WXDOPHQWH� H[LVWHP DERUGDJHQV GH YLVXDOL]DomR GH GDGRV HP WHVWH GH GHVHPSHQKR�� � � � � � � � � � �
TXH GLVS}H GH GLYHUVDV IRUPDV GH YLVXDOL]DomR � �/(( �HW DO��� ���� ��� SRUpP� DLQGD HVWi ORQJH GH� � � � � � � � � � � � � � � �
VHU XP SDGUmR TXH SHUPLWD DR XVXiULR� WHU YiULDV RSo}HV GH H[LELomR� H WDPEpP GH LQWHUDomR� � � � � � � � � � � � � � � �
FRP RV GDGRV� D ILP GH REWHU PDLV LQIRUPDo}HV VREUH XPD LQIRUPDomR HVSHFtILFD� 2 FRQFHLWR� � � � � � � � � � � � � � �
GH YLVXDOL]DomR GH GDGRV GH PDQHLUD LQWHUDWLYD� Mi p DQWLJR � �%8-$ �HW DO��� ���� ��� H[LVWHP� � � � � � � � � � � � � � �
GLYHUVDV WpFQLFDV H SURSRVWDV Mi HVWDEHOHFLGDV� $SHVDU GH VHU XP FRQFHLWR DQWLJR� DOJXQV� � � � � � � � � � � � �
SURMHWRV WHP VH WRUQDGR UHDOLGDGH DSHQDV QR FRQWH[WR DWXDO� HP TXH QRYDV IHUUDPHQWDV WrP� � � � � � � � � � � � � �
VLGR DSUHVHQWDGDV� SRVVLELOLWDQGR YLVXDOL]DU GDGRV SRU PHLR GH JUiILFRV� H WDPEpP GH IRUPD� � � � � � � � � � � � �
LQWHUDWLYD�� �+8%(5��HW�DO������������

$ 6HomR � DSUHVHQWD GH IRUPD VXFLQWD TXDO IRL R SURWRFROR XWLOL]DGR SDUD D UHDOL]DomR� � � � � � � � � � � � � � �
GR HVWXGR� H WDPEpP TXDLV RV PpWRGRV H WpFQLFDV IRUDP DSOLFDGRV GXUDQWH D DQiOLVH GDV� � � � � � � � � � � � � � �
IHUUDPHQWDV� $ VHomR H[S}H XPD DQiOLVH VREUH TXDLV DV PHOKRUHV IRUPDV GH XWLOL]DU DV� � � � � � � � � � � � � �
IHUUDPHQWDV GH WHVWH GH GHVHPSHQKR� H TXDO D PRWLYDomR GH UHDOL]DU R XVR GHODV�� � � � � � � � � � � � � �
3RVWHULRUPHQWH� D 6HomR � H[LEH XP FRPSDUDWLYR HQWUH WRGDV DV IHUUDPHQWDV DQDOLVDGDV� TXDLV� � � � � � � � � � � � �
DV YDQWDJHQV H GHVYDQWDJHQV GH FDGD XPD GHODV� H HP TXDLV FRQGLo}HV R XVR GH FDGD XPD p� � � � � � � � � � � � � � � � � �
LQGLFDGD� $ 6HomR � GLVS}H GDV FRQVLGHUDo}HV ILQDLV VREUH R HVWXGR UHDOL]DGR� H GHVFUHYH RV� � � � � � � � � � � � � � �
WUDEDOKRV IXWXURV� $R WpUPLQR GR HVWXGR DSUHVHQWDGR� RV OHLWRUHV VHUmR FDSD]HV GH HQWHQGHU R� � � � � � � � � � � � � �
TXH VmR DV IHUUDPHQWDV GH JHUDomR GH JUiILFRV SDUD D DQiOLVH GH GDGRV� SDUD TXH VHUYHP� H TXDO� � � � � � � � � � � � � � � � � �
IHUUDPHQWD�XVDU��HP�XP�GHWHUPLQDGR�FHQiULR��
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3DUD D UHDOL]DomR GR HVWXGR� IRL UHDOL]DGR XP PDSHDPHQWR� D ILP GH HQFRQWUDU� � � � � � � � � � � � � �
IHUUDPHQWDV TXH VH HQFDL[DP QR HVFRSR GR WUDEDOKR� SDUD TXH DWUDYpV GD HVFROKD GH FDGD XPD� � � � � � � � � � � � � � � �
GHODV� VHMD SRVVtYHO UHDOL]DU XP FRPSDUDWLYR HQWUH VXDV IXQFLRQDOLGDGHV� H WDPEpP REWHU� � � � � � � � � � � �
LQIRUPDo}HV UHOHYDQWHV� D UHVSHLWR GH TXDLV VmRV RV FHQiULRV� HP TXH FDGD XPD GHODV SRGH VH� � � � � � � � � � � � � � � �
WRUQDU D PHOKRU HVFROKD� 3DUD D H[HFXomR GR PDSHDPHQWR IRUDP XWLOL]DGDV DV EDVHV GH GDGRV� � � � � � � � � � � � � � �
H[LELGDV�QD�7DEHOD���DEDL[R��

�
�

)RQWH� (QGHUHoR� 7LSR�

$&0�'LJLWDO�/LEUDU\� GO�DFP�RUJ� +tEULGD�

,(((�;SORUH� LHHH[SORUH�LHH�RUJ� %DVH�%LEOLRJUiILFD�

6FLHQFH'LUHFW� VFLHQFHGLUHFW�FRP� %DVH�%LEOLRJUiILFD�

6FRSXV� VFRSXV�FRP� 0RWRU�GH�%XVFD�

*RRJOH�6FKRODU� VFKRODU�JRRJOH�FRP� 0RWRU�GH�%XVFD�

7DEHOD����%DVHV�GH�GDGRV��
�

3DUD D HVFROKD GH FDGD XPD GDV IHUUDPHQWDV� IRUDP HVWDEHOHFLGRV FLQFR FULWpULRV SDUD� � � � � � � � � � � � �
VHUHP XWLOL]DGRV FRPR EDVH� HP TXH SDUD D VHOHomR� D IHUUDPHQWD GHYHULD DWHQGHU D SHOR PHQRV� � � � � � � � � � � � � � � �
WUrV FULWpULRV� GR Q~PHUR WRWDO GH FULWpULRV HVWLSXODGRV� VHQGR HOHV� �� 9LVXDOL]DomR GH GDGRV D� � � � � � � � � � � � � � �
SDUWLU GH XP FRQMXQWR GH LQIRUPDo}HV� � � 'LVSRVLomR GRV GDGRV HP GLIHUHQWHV WLSRV GH� � � � � � � � � � � � � � �
JUiILFRV H�RX WDEHODV� � � 9LVXDOL]DomR ,QWHUDWLYD�'LQkPLFD GRV GDGRV� � � )DFLOLGDGH GD� � � � � � � � � � � � �
LQWHJUDomR GD IHUUDPHQWD FRP RXWUD SODWDIRUPD� � � 4XDOLGDGH GD DSUHVHQWDomR GRV GDGRV�� � � � � � � � � � � � �
$SyV�R�PDSHDPHQWR�UHDOL]DGR��IRUDP�VHOHFLRQDGDV�RLWR�IHUUDPHQWDV��OLVWDGDV�QD�7DEHOD����
�

)HUUDPHQWD�
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7DEOHDX��

3ORWO\�
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$ SDUWLU GD OLVWD GH IHUUDPHQWDV VHOHFLRQDGDV �7DEHOD ��� IRUDP UHDOL]DGRV HVWXGRV H� � � � � � � � � � � � �
DQiOLVHV HP FDGD XP GHODV� D ILP GH REWHU LQIRUPDo}HV D UHVSHLWR GDV IXQFLRQDOLGDGHV GH FDGD� � � � � � � � � � � � � � � �
XPD GHODV� $V LQYHVWLJDo}HV SRVVLELOLWDP TXH VHMD UHDOL]DGR XP OHYDQWDPHQWR JHUDO VRE FDGD� � � � � � � � � � � � �
XP GRV DUWHIDWRV GH HVWXGR� FRPR R SDGUmR GH OLFHQoD GD IHUUDPHQWD �FyGLJR DEHUWR� YHUVmR� � � � � � � � � � � � � � �
SDJD�� RSHUDomR YLD ZHE H�RX GHVNWRS� OLQJXDJHP H�RX ELEOLRWHFDV XWLOL]DGDV SDUD D JHUDomR� � � � � � � � � � � � �
GRV JUiILFRV� 1D 6HomR � VHUi GLVSRQLELOL]DGR XPD WDEHOD� HIHWXDQGR XP FRPSDUDWLYR HQWUH DV� � � � � � � � � � � � � �
IHUUDPHQWDV��H�HP�VHJXLGD��FRQVLGHUDo}HV�JHUDLV�D�UHVSHLWR�GD�XVDELOLGDGH�GH�FDGD�XPD�GHODV���
�
�
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$SyV D VHOHomR GDV IHUUDPHQWDV GLVSRVWDV QD VHomR DFLPD� IRUDP UHDOL]DGDV GLYHUVDV� � � � � � � � � � � �

DQiOLVHV H FRPSDUDo}HV TXDQWR jV IXQFLRQDOLGDGHV GH FDGD XPD GHODV� �2V UHVXOWDGRV REWLGRV�� � � � � � � � � � � � �
VmR IUXWRV GDV DQiOLVHV UHIHUHQWHV DV IHUUDPHQWDV FLWDGDV QD 6HomR �� $ 7DEHOD � DSUHVHQWD� � � � � � � � � � � � � � �
XP FRPSDUDWLYR HP UHODomR D DOJXPDV IXQFLRQDOLGDGHV PDLV FRPXQV GDV IHUUDPHQWDV GH� � � � � � � � � � � �
YLVXDOL]DomR GH GDGRV� SDUD HYLGHQFLDU D GLIHUHQoD GH FDGD XPD GHODV� $ WDEHOD QmR H[S}H� � � � � � � � � � � � � � �
TXHVW}HV GH XVDELOLGDGH� H VLP FDUDFWHUtVWLFDV IXQFLRQDLV GH FDGD XPD GHODV� SDUD TXH DVVLP�� � � � � � � � � � � � � �
VHMD SRVVtYHO UHDOL]DU DOJXPDV FRQVLGHUDo}HV VREUH D DSOLFDomR GH FDGD XPD GHODV HP� � � � � � � � � � � � �
FRQWH[WRV HVSHFtILFRV� )RL UHDOL]DGR XP FRPSDUDWLYR HQWUH WRGDV HODV� SDUD REWHU� � � � � � � � � � �
FRQKHFLPHQWRV D UHVSHLWR GDV IXQFLRQDOLGDGHV� H D ~OWLPD FROXQD GLVS}H WDPEpP� GH XP� � � � � � � � � � � � �
DWULEXWR ³5HFRPHQGDomR GH XVR´� RQGH HVWi H[LEH SDUD TXDO WLSR GH JUiILFR� RX SUREOHPD� D� � � � � � � � � � � � � � �
IHUUDPHQWD�VHUi�PDLV�HILFLHQWH��
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*UiILFRV�SDUD�
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GH�XP�DUTXLYR�

'��MV� r� -DYD6FULSW� r� v� r�

*UiILFRV�

LQWHUDWLYRV�H�

FRP�DQLPDo}HV�
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*UiILFRV�H�
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&KDUW�MV� r� -DYD6FULSW� r� v� r�
*UiILFRV�

PLQLPDOLVWDV��

&KDUWLVW�MV� r� -DYD6FULSW� r� v� r�

*UiILFRV�

UHVSRQVLYRV�H�

DQLPDGRV�

7DEHOD����&RPSDUDWLYR�HQWUH�DV�IHUUDPHQWDV��
�

7RGDV DV IHUUDPHQWDV DQDOLVDGDV SRVVXHP FRQWH[WRV RQGH VXD DSOLFDomR SRGH JHUDU� � � � � � � � � � �
UHVXOWDGRV PDLV VDWLVIDWyULRV H HILFLHQWHV� H WDPEpP SRVVXHP FHQiULRV HP TXH VHX XVR SRGH� � � � � � � � � � � � � �
QmR VHU WmR SURYHLWRVR� $ -DYDVFULSW ,QIR9LV 7RRONLW� SRVVXL GLYHUVRV UHFXUVRV SDUD D FULDomR� � � � � � � � � � � � � �
GH FRQH[}HV H GHSHQGrQFLDV� H FRQWD WDPEpP FRP DOJXQV JUiILFRV VLPSOHV� SRGH VHU PXLWR� � � � � � � � � � � � � �
EHP XWLOL]DGD SDUD PRGHODU GDGRV TXH SRVVXHP GLYHUVDV FRQH[}HV� HP FRQWUDSRQWR� VH WUDWD GH� � � � � � � � � � � � � �
XPD ELEOLRWHFD GH FyGLJRV� VHQGR DVVLP� SDUD XWLOL]i�OD� p SUHFLVR FHUWR FRQKHFLPHQWR SUpYLR� � � � � � � � � � � � �
HP SURJUDPDomR� $ 7DEOHDX� HVWi GLVSRQtYHO GH GLYHUVDV PDQHLUDV� FRP RSo}HV HP 'HVNWRS�� � � � � � � � � � � � �
&ORXG� H :HE� 3RVVXL YHUV}HV SDJDV H JUDWXLWDV� H DSUHVHQWD GLYHUVDV RSo}HV GH JUiILFRV H� � � � � � � � � � � � � � �
WDEHODV� QmR VHQGR QHFHVViULR QHQKXP FRQKHFLPHQWR SUpYLR HP SURJUDPDomR� SDUD XWLOL]i�OD�� � � � � � � � � � �
VXD GHVYDQWDJHP VH HQFRQWUD QD TXHVWmR GH QmR VHU XPD IHUUDPHQWD GH FyGLJR DEHUWR� H D� � � � � � � � � � � � � � � �
YHUVmR FRPSOHWD� p SDJD� $ ELEOLRWHFD 3ORWO\� GLVS}H GH XPD HQRUPH YDULHGDGH GH JUiILFRV�� � � � � � � � � � � � � �
SHUPLWLQGR DR XVXiULR WUDEDOKDU FRP GLIHUHQWHV OLQJXDJHQV GH SURJUDPDomR� D TXHVWmR HVWpWLFD� � � � � � � � � � � �
GRV JUiILFRV� p XP GLIHUHQFLDO� (P FRQWUDSRQWR� VXD YHUVmR SDJD p FRPSOHWD� H D JUDWXLWD�� � � � � � � � � � � � � � �
PXLWR OLPLWDGD� QmR SRVVXL WRGDV DV IXQFLRQDOLGDGHV� H RV JUiILFRV FULDGRV VH WRUQDP S~EOLFRV�� � � � � � � � � � � � � �
$ 5$: �JUDSKV p H[WUHPDPHQWH IiFLO GH VHU XWLOL]DGD� SRGHP VHU JHUDGRV JUiILFRV� D SDUWLU GH� � � � � � � � � � � � � � � �
XP DUTXLYR RX SODQLOKD� WRGR R SURFHVVR p UHDOL]DGR SRU PHLR GR QDYHJDGRU� VHQGR� � � � � � � � � � � � � �
GLVSRQLELOL]DGRV HP WRUQR GH GH]HVVHLV WLSRV GH JUiILFRV FXVWRPL]iYHLV� 'HL[D XP SRXFR D� � � � � � � � � � � � �
GHVHMDU TXDQWR D LQWHUDWLYLGDGH GRV JUiILFRV JHUDGRV� SRUpP p WRWDOPHQWH JUDWXLWD� $ '��MV p� � � � � � � � � � � � � �
XPD ELEOLRWHFD -DYD6FULSW XWLOL]DGD SDUD D FULDomR GH JUiILFRV� 3DUD VXD XWLOL]DomR� p� � � � � � � � � � � � �
QHFHVViULR FRQKHFLPHQWR SUpYLR� H DOJXPDV QRo}HV GH SURJUDPDomR� $OpP GH VHU FyGLJR� � � � � � � � � � � �
DEHUWR� VXD LQWHUDWLYLGDGH MXQWR DV DQLPDo}HV GRV JUiILFRV� VmR R SULQFLSDO GHVWDTXH� $� � � � � � � � � � � � �
DP&KDUWV SRVVXL XPD YHUVmR JUDWXLWD� H WDPEpP YHUV}HV SDJDV� 3URYr GLYHUVRV WLSRV GH� � � � � � � � � � � � �
JUiILFRV� HP H[FHOHQWH TXDOLGDGH YLVXDO� VHX GHVWDTXH� ILFD HP FRQWD GRV JUiILFRV VLPSOHV� H� � � � � � � � � � � � � �
LQWHUDWLYRV� FRQVHJXH FXPSULU PXLWR EHP VXD SURSRVWD� 2 SULQFLSDO SRQWR QHJDWLYR� ILFD� � � � � � � � � � � �
WDPEpP HP TXHVWmR GH VXD YHUVmR JUDWXLWD� QmR GLVSRU GH WRGDV DV IXQFLRQDOLGDGHV� $ &KDUW�MV� � � � � � � � � � � � � � �
GLVS}H GH GH]HQDV GH RSo}HV GH JUiILFRV� SDUD VHUHP XWLOL]DGRV� 3DUD VHX XVR� p QHFHVViULR XP� � � � � � � � � � � � � � � �
FRQKHFLPHQWR SUpYLR GH SURJUDPDomR� $ ELEOLRWHFD SHUPLWH D FULDomR GH JUiILFRV PLQLPDOLVWDV� � � � � � � � � � � �
H HVWHWLFDPHQWH OLPSRV� FRP DOJXPDV IXQo}HV GH LQWHUDWLYLGDGH� 3RU ILP� D &KDUWLVW�MV SHUPLWH� � � � � � � � � � � � �
D FULDomR GH JUiILFRV UHVSRQVLYRV H DQLPDGRV� XWLOL]DQGR WDPEpP -DYD6FULSW� 3DUD VXD� � � � � � � � � � � �
XWLOL]DomR� p QHFHVViULR HQWHQGHU DOJXQV FRQFHLWRV GH SURJUDPDomR� 7RWDOPHQWH JUDWXLWD H OLYUH� � � � � � � � � � � �
GH GHSHQGrQFLDV� p XWLOL]DGD SRU LQWHUPpGLR GH XP QDYHJDGRU� SRUpP� D LQWHUDWLYLGDGH GRV� � � � � � � � � � � � �
JUiILFRV�QmR�p�DOJR�VXUSUHHQGHQWH��H�SRGH�HYROXLU�� �

7RGDV DV VROXo}HV DQDOLVDGDV SRVVXHP GLIHUHQWHV IXQFLRQDOLGDGHV� TXHVW}HV WpFQLFDV� H� � � � � � � � � �
XVDELOLGDGH GLVWLQWDV� &RPR DSUHVHQWDGR� H[LVWHP GLYHUVDV RSo}HV GH IHUUDPHQWDV H� � � � � � � � � �
ELEOLRWHFDV� H FDGD XPD GHODV SRGH VHU PDLV DGHTXDGD HP XP GHWHUPLQDGR FHQiULR� &RP DV� � � � � � � � � � � � � � �
LQIRUPDo}HV QD FROXQD GH ³5HFRPHQGDomR GH XVR´� H[LELGD QD 7DEHOD �� p SRVVtYHO WHU XPD� � � � � � � � � � � � � � �
YLVmR JHQpULFD� GRV FHQiULRV PDLV DGHTXDGRV SDUD D XWLOL]DomR GH FDGD XPD GHODV� H QDV� � � � � � � � � � � � � � �
FRQVLGHUDo}HV DFLPD� DOJXQV GHWDOKHV TXDQWR D XVDELOLGDGH H RXWURV UHFXUVRV GH FDGD XPD� � � � � � � � � � � � �
GHODV��
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(P YLVWD GRV UHVXOWDGRV REWLGRV� DWUDYpV GD FRPSDUDomR GDV IHUUDPHQWDV� GD DQiOLVH GH� � � � � � � � � � � � �

VXDV IXQFLRQDOLGDGHV� SRGH�VH FRQFOXLU TXH QmR H[LVWH XPD IHUUDPHQWD TXH LUi VHU D PHOKRU� � � � � � � � � � � � � �
RSomR SDUD WRGDV DV VLWXDo}HV H FRQWH[WRV SRVVtYHLV� SRUpP� SRGHP VHU HVFROKLGDV D IHUUDPHQWD� � � � � � � � � � � � � �
TXH PDLV VH DGHTXD D XP FHQiULR HVSHFtILFR� FRPR GHVFULWR QD VHomR GH 5HVXOWDGRV� 7RGDV DV� � � � � � � � � � � � � � � �
IHUUDPHQWDV SRVVXHP SRQWRV SRVLWLYRV H QHJDWLYRV� SRUWDQWR� D PHOKRU HVFROKD� GHSHQGH GH� � � � � � � � � � � �
LQ~PHUDV VLWXDo}HV H IDWRUHV� DOpP GRV UHTXLVLWRV GH XWLOL]DomR� 3DUD D HVFROKD GH XPD� � � � � � � � � � � � � �
IHUUDPHQWD GH JHUDomR GH JUiILFRV� GHYH�VH HPSUHJDU XP WHPSR FRQVLGHUiYHO SDUD HVWXGDU H� � � � � � � � � � � � �
DQDOLVDU IDWRUHV FRPR TXDLV RV WLSRV GH JUiILFRV SRGHP VHU JHUDGRV� VH HOHV VmR LQWHUDWLYRV RX� � � � � � � � � � � � � � � �
QmR� SDGU}HV YLVXDLV H GH YLVXDOL]DomR� H SRU ILP� DQDOLVDU TXDO WLSR GH JUiILFR PDLV VH HQFDL[D� � � � � � � � � � � � � � � � �
SDUD D UHDOL]DomR GH XPD GHWHUPLQDGD WDUHID� $ SDUWLU GRV UHVXOWDGRV FROHWDGRV� SRGH VHU IHLWD� � � � � � � � � � � � � � �
XPD REVHUYDomR SHUDQWH D WRGDV DV RSo}HV GHVFULWDV QR HVWXGR� H VHOHFLRQDU D VROXomR TXH p D� � � � � � � � � � � � � � � � �
LGHDO SDUD XPD GHWHUPLQDGD ILQDOLGDGH� 3RU ILP� FRPR WUDEDOKR IXWXUR� HVVD DQiOLVH VHUi� � � � � � � � � � � � �
DSOLFDGD� SDUD D GHILQLomR GH TXDO IHUUDPHQWD VHUi HVFROKLGD� SDUD VHU XWLOL]DGD� HP XP� � � � � � � � � � � � � �
WUDEDOKR GH FRQFOXVmR GH FXUVR� &DEH UHVVDOWDU WDPEpP TXH PXLWDV DERUGDJHQV QRYDV HVWmR� � � � � � � � � � � � �
VXUJLQGR UHFHQWHPHQWH QD OLWHUDWXUD DFDGrPLFD� D SRVVLELOLGDGH GH FDPSR GH HVWXGR H� � � � � � � � � � � �
GHVHQYROYLPHQWR GH VROXo}HV SDUD JHUDomR GH JUiILFRV� p JUDQGH H SURPLVVRUD� H GHYH HQWUDU� � � � � � � � � � � � � �
FDGD�YH]�PDLV�HP�HYLGrQFLD�QR�FHQiULR�GD�FRPSXWDomR��
�
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�

%8-$� $QGUHDV HW DO� �,QWHUDFWLYH GDWD YLVXDOL]DWLRQ XVLQJ IRFXVLQJ DQG OLQNLQJ �� ,Q�� � � � � � � � � � � �

3URFHHGLQJV�RI�WKH�,(((�&RQIHUHQFH�RQ���9LVXDOL]DWLRQ��,(((��S�����������������

:(<8.(5� (ODLQH -� HW DO ������� �([SHULHQFH ZLWK SHUIRUPDQFH WHVWLQJ RI VRIWZDUH� � � � � � � � � � � �

V\VWHPV� LVVXHV� DQ DSSURDFK� DQG FDVH VWXG\ �� ,Q� ,((( WUDQVDFWLRQV RQ VRIWZDUH� � � � � � � � � � � �

HQJLQHHULQJ��Y������Q������S�������������������

+8%(5� 7LPRWK\ &� HW DO ������� �'HYHORSLQJ DQ ,QWHUDFWLYH 'DWD 9LVXDOL]DWLRQ 7RRO WR� � � � � � � � � � � � �

$VVHVV WKH ,PSDFW RI 'HFLVLRQ 6XSSRUW RQ &OLQLFDO 2SHUDWLRQV �� -RXUQDO RI 'LJLWDO ,PDJLQJ�� � � � � � � � � � � � �

S�������������

/((� 6XQJFKXO� -2� -X�<HRQ� .,0� <RRKZDQ� �3HUIRUPDQFH WHVWLQJ RI ZHE�EDVHG GDWD� � � � � � � � � � �

YLVXDOL]DWLRQ �� ,Q� 3URFHHGLQJV RI WKH ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ �6\VWHPV� 0DQ DQG� � � � � � � � � � � �

&\EHUQHWLFV��60&���,(((��S�������������������

75$,1$� $JPD -0 HW DO� �9LVXDOL]DomR GH 'DGRV HP 6LVWHPDV GH %DVHV GH 'DGRV� � � � � � � � � � � � � �

5HODFLRQDLV ���,Q��6%%'��6LPSyVLR�%UDVLOHLUR�GH�%DQFR�GH�'DGRV���S����������������
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