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/ R SUP HIR HV GHVHDLRV TXH HWLY EIHQ\ TXH HWM SUP HUVHP HWUH GHODXR IXHVH SURGXFWYR
HQ VRGRV @V VHQAGRV

( VW VHP HWAH KHP RV UHD@] DGR YDUDV DFWYLGDGHV VBQWR QDFLRQDOFRP R LOWUQDFLRQD® HOW \
KD VIGR J DR YHLRV HQ SHWRQD

6HIXIP RV IRUBDGIFIHQGR ®V JWXSRV GH WDEDWR \ HO YROQWUDGR HQ @ DVRFIDFlyQ /D
FROERWFly Q FRQ ®V P IHP ELRV GHO&$ %\ HOIQFUHP HQWR GHVGH HODX R SDVDGR GH @ LQGXVAMID \
@ DFDGHP 1D HQ QXHWR &$ % HV XQ SUYIBUIR \ XQ KRQRU VIHQGR XQ SXQR GH HQFXHQAR D QLYHO
QDFIRQDOSDID ®J WU XQ LOFUHP HQR HQ @ GLYXQDFlyQ \ HOFWHFIP IHQR GH @ ,QJHQHUD GH
6 MMP DV HQ ( VSDxD

( Q &R HOWYR DOSUWRI WP D GH 7 HFKQLFDO/ HDGHU/KLS ,QVVWMXWM GH ,1 &2 6 ( KDQ VIGR DFHSVBGRV
GRV GH QXHWARV P HP EWRV HQ @ & RKRUWV TXH LQIFIDU  DFWYIGDGHY HWM YHWDOQR HQ XQ SURIWDP D
GH GRV DxRV WRWRE® HOM JWDWMR \ TXH SHWP Ml D QXHWARV P LHP EWRV IRWP DWH FRQ ®&V
P HWRUHV

o x"-xiD sYx @@

( VWM DxR FRP R HODQWURU KHP RV JDQDCR HO,1&26( 6,/ 9( 5 &KDSWU$ Z DUG & LUF®I
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$ QLYHO LOWUQDFLIRQDO $( ,6 KD SDUAFISDGR HQ HO,: UHSUHVHQWGD SRU @
SUHVIGHQ® HYHQR HQ HOTXH KHP RV SRGGR D\ XGDU D ® RWDQ] DFlyQ GHO,6
SDUAFLSDQGR HQ HO7 HFKQIEDO3 LIRJWDP &RP P MMH \  GHQWR GHO7 HFKQIEDO2 SHIDWRQV
GH,1&26(

$ QLYHOWHJLRQDO HQ HOVHRRU (0 ($ KHP RV QGHWDGR @ RU DQYJ DFly Q GHOHYHQR
GHOVHFVRU TXH VH KD UHDQ DGR HQ 6HYIGD GHO DO GH DEUO (0,1&26( (0 ($
S 6(& KD VIGR XQ p[M2 \ KD SHWP IMGR FROHFWU QXHYDP HOW HQ SHWRQD
GHVSXpV GH @ SDQGHP LD D DFDGpP IFRV \ SIDFWFDQWMY GH @ GIVFIS@OD GH \RGR HO
P XQGR \ HQ SDUAEX@UGH (0 ($ ( OWP D GH ® VRWMQIELDGDG TXH KHP RV HBULGR KD
VXVFIVBGR XQ JWDQ FRP SURP LVR HQ \RGD @ FRP XQIGDG GH M LQJ HQHUD GH VIMMP DV ( V
XQD @P DGD D @ DFFlyQ SDWD TXH @&V SWIRIHVIRQDBN GH @ LQIHQHUD GH VIMMP DV
D\ XGHQ D IHVROYHUDG XQRV GH @V SLREGIP DV P XQGIDGN P i V [P SRUBQMV $ KRWD HV HO
P RP HQR GH KDFHU RtU QXHVMD YR] SDWD JDWDQW DU XQ P XQGR P HWRU HQ HOIXWR
( VWBP RV IHD® HQWM RU XARVRV GH @ GLYHWIGDG GHOSWRIWDP D TXH KHP RV LHXQIGR \ GH
TXH SRGDP RV RIWHFHU XQD RIHU® WBQWR SWHVHQFIDOFRP R YIXDOSDWD P D[ [P Ij DU @V
LQMUDFFLRQHV VIQ GHNDU GH LOFOXIU D TXIHQHV QR SXHGHQ YIDNDU 7 XYLP RV XQD RFDVly Q
H FHOIQM TXH SHWP My LQWUFDP EIRV SIRIHVIRQDGV \ VRFIDBN FRQ DP LJRV \ FRBUDV
VDQR DQW XRV FRP R QXHYRV

191 Eol" @@

" XUWDQWM HO(0 ($ : 6( & \MYLP RV YDURV UHVRV SRU'XH HWD @ SUP HWD YH] TXH
FRP EIQ EDPRV ® FRQHWHQFID \ ZRUWKRS \ VH FRQYIWY HQ XQ GHWDItR 3HWR
WQHQGR HQ FXHQW HOIXHUM HTXISR \ HOWY @GR SWRIWDP D HOp[ MR HVVED J DUDQW DGR
( OSURJDP D FROWBED GH VHLY WP DV FDGD GtD XQR GH HARV W @ YLUXDO. RWR KtEUGR
$OILQDOGHOHYHQR WIQIDP RV SMBV \RW® HQW UHVHIYDGDV GHVGH @V CH @
P Dx DQD KDWID @V GH @ WWGH FRQ XQ HYHQWR VRFLDOHOP DUMV \ XQD YHDGD SDWD
URP SHUHOKLH® HOXQHV GHVSXpV GHOHYHQR

7 HV SRQHQFIDV SGIQDUDV IXHURQ GH JWDQ FDAGDG HYDXDGDV SRU QXHVWAR S~EQFR HQ
XQ FRP R @V P HWRWHV

e * HKDWG . UQQHU ' LWHFWIXUGH (HFKHUFKH &156 ,3&&

« &HFLID + DVNIQV 3 LRIHVRWD DVRFLDGD GH ,QIHQIHUD GH 6 MMP DV 1718 \ 861

« ' DYIG/RQ 3WHVIGHOM %OH + RRQ

6H RWDQ] DIRQ VHVIRQHV ) X6( SWHVHQFID®N H KtEUGDV GXWDQW @RV WHV GIDV GHO
HYHQR @& TXH SHWP My D @RV GH®U DGRV GHOHYHQWR GH ( 0 ( $ SDUAFLSDUHQ HO) XWR
GH @ , QIHQHUD GH 6 MMP DV H LOFXIU® 6 RAMQIELOGDG HQ HVM YDA

6H RILHFly XQ H DPHQ 6( 3 GXWDQM HO HYHQWR HQ SHWRQD SDWD DXP HQWRU @V
RSRUXQGDGHY GH FXDA XIHU, QJ HQIHWR GH 6 MMP DV GH SUIREDUHOH] DP HQ\  FHUAMLFDW/H

8 Q DJWGHFIP IHQR HVSHFIDOD QXHWARV SDWRFIQDGRUIHV -DPD 8/0$ ,1' 5% 7KH
5HXVH &RP SDQ 7RP 6DZ\HU ,6' () ( 6( WHF 6( 7WIQQI ODW: RV 33, '6
\ 7RS 7HDP 5 HTXWHP HQWV HGRV P ELpQ QRV D\ XGDURQ D KDFHU IHDAGDG HWM HYHQWR
FRQ @ HQFDQWGRW DXGIHQFID TXH WYIPRV 6H LOMUHVDRQ P XFKRV LQIHQHWRY GH
VIVWP DV GH (0 ( $ \ GH VRGR HOP XQGR
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2 WDQY LQJ 7HDP
7HQDP RV XQ FRP W GH RUDQ] DFlyQ P DIDYI@RVR GHOWDP DxR DGHFXDGR GLYHWR \ \RGR HO

P XQGR WDED HQ @ P VP D GULHFFly Q <R HWR\ RUX@RVD GH KDEHU KHFKR HWM YIDMi FRQ HT@RV
¢ WDFIDV

Role  |Name Surname Chapter
EMEA Director Sven-Olaf Schulze Germany
Event Chair Anabel Fraga Spain
Program Chair Peter Graham UK
Technical General Chair Louwrence Erasmus South Africa
Technical Workshop Chair Jean-Claude Roussel France
Technical Conference co-Chair Omar Hammami France
Technical Workshop co-Chair Luca Paladino France
Sessions Chair Coordinator Carlo Leardi Italy
Student Qutreach Tom Aldous UK

Advisor [ Historian Cecilia Haskins Norway
Financial Chair René Oosthuizen South Africa
Communications and Quality Chair David Ward Italy
Website, social networks, and Teams manager Luis Andés Olmedo Spain
Master of Ceremony and Facilitator Marco Di Maio Switzerland
KMD Event Manager Karin Moens

$ Q XQRV FRP HQWDURY GH QRV DVIVWQWAV
0iVG&H SHW/RQDV DVIVAHLRQ DOHYHQR @ P D\ RUD HQ SHWRQD < IXH P DWYR YHUTXH P i V

GHO FDAULFy HOHYHQWR FRP R VRELHVDIHQM R H FHOIQM HO YROHU HQ SHWRQD D ®V
HYHQRV GH (0 ($ HO YROHU  YIWMD® HQM D ®V HYHQRV GH (0 ($ \ VRGRV HWDEDQ
LQMUHVDGRV HQ IXWURV HYHQWRY GH ,1 &2 6 (

( OFROMQIGR WFQIFR IXH @ W] yQ SUQFLSDOSDWD DVIVWL SDWD HO \ HOHWDEGIFIP IHQR GH
FROQDFRY SDWD HO $OXQDV SHWRQDV TXH SDUAFISDEDQ SRU SUP HWD YH] HQ XQ HYHQR
,1&26( FRPHQBWRQ 7HQHQGR HQ FXHQW @ FDAGDG GHOHYHQR DVIMWG Q D Pi V HYHQRV HQ
(0($\ HQWGR HOP XQGR

' DRV FXURVRV

/ RV DVIMMQMY DOHYHQR HWDQ GH  QDFLRQDAGDGHV \ KDEMEDQ ¢Pi VGH  LGIRP DV ) WDQFID \
( VSDxD IXHIRQ @®V SDtVHV FRQ P D\RU SDUAFISDFlyQ VHIXIGRV GH (( 88 5HOR 8QGR
$®PP DQD \ 3 DtVHV %DNVRV 7DP ElpQ UHVX®Y LOMUHVDQOWM @ SUHVHQFLD GH SHWRQDV SURFHGHQMV
GH $ WDEID 6 DXG &RUHD 3RUMJIDO. $XVWDID HQWH RWRV SDVHV

0 RP HQWRV GHOHYHQWR
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(0,6 HV HOSW[ P R HYHQR KWBV ZZZ LQFRVHRW WP S FH®IEU QGRVH
P LHQWDV QEHWDP RV HWD 1 HZ VOMMU <D RV FRQWUHP RV ®V DYDQFHV VREWH HOQXHYR
+DQGERRN Y HWBU GIVSRQE® HQ HO,6 HWM YHWDQR TXH S@QHDP RV WDGXFLU DO
HVSDx ROHQ XQ HVIXHJ R FROMQR FRQ HO& DStW® GH / $7$0

" XWDQM HO(0 ($ : 6( & KHP RV WQGR @ RSRUXQGDG GH FRP SDUAU FRQ HOFDSIX@®
HP HUHQM GH 3RUMJDO\ FRP HQ DU D UHD@] DU DFWYIGDGHY FRQMQWY Dwvt FRP R HO
FDSIWY® HP HUHQM GH / $7$0

( OFDSMW@® GH 8. P H KD LQYIMBCR D UHD@ DU XQ DUAFX® HQ HOTXH KDE® EUHYHP HOWM
VREWKH SRU'XH VR\ |, QJHQHWD GH 6VWP DV \ FRPR KD MIGR HVH FDPIQR GH

GHVFXEUP IHQR R LHGHVFXEUP IHQR P HRUGFKR @2 V IQYIMR D GIHUR \ HVSHWR TXH RV
JXVWM

$ QLYHOQDFLRQDOKHP RV VHJ XIGR UHD@] DQGR Z HELQDLY P HQUXD®N \ HYHQWRV FRP R HOGH
,1'5% GH 6\\WMPDV GH 6I\MMPDV 6R6 HQ ) HELHIR HOHYHQR LQMUDDFLIRQDO GH
,1&26( GHOGD LQMUQDFIRQDOGH @ P XMUHQ P DJ R FRDERWGR FRQ &V WHV VHRVRUHV
GH,1&26( \ HQHOPHV GH-XQR$6(: HQ ® 8 QLYHWIGDG ( XURSHD HQ VX VHIXQGD \
H[ MRVD HGIFly Q

( QD] DQGR FRQ HAR \ FRPR VIHP SIH ® FRP HQR SDWD TXH QR VH QRV ROIGH HWD
GFFlyQ @ TXH KHP RV SDVDGR HWRV DxRV QHFHVIMIP RV FX@RYDU QXHVWARY VRIVWNLGY
QXHVDV KDEIIGDGHV GH FRP XQIFDFlyQ HP SDMD \ FDAGH] KXPDQD 1R P SRUBQ
GRQGH WDEDMV HQ FDVD HQ XQ GHVSDFKR HQ XQD RILFIQD R HQ XQ FR ZRINQJ @
LP SRUBQM HV FXIGDU® FDAGDG GH YIGD \ @ FDAGDG GHOWDEDNR LHD@] DGR

< FRPR GIM HOYHWDQR SDVDGR SHQVHP RV FRP R LQIHQHWRYV GH VIWMP DV HWBP RV
KDE@QGR GH VIMWMP DV FRP SBIV TXH GHEHQ LOMUHDFIRQDWH GH @ P HWRU P DQHWD
SRVE®! \ HQ PXFKRV FDVRV GHEHPRV WQHU PHFDQWPRV GH WHIXDFlyQ \
P DQWQP HQR GHOVIMMP D SDWD TXH HWY HQ @ P HVRUIRWP D SRVIE®! 6L @& KDFHP RV
FRQ RARV VIMMP DV j SRUTXp QR FRQ QRVRWRV"

) LOD® HQW TXHUHP RV DJWGHFHU FRP R VIHP SIH D QXHWWMRV DILADGRV DO&$% \ @V
HP SUHVDV DILIDGDV TXH GXWDQW HWM WHP SR KDQ HWBIGR D QXHWAR @GR < TXH VIQ @
FRODERWFlyQ \ HOFRP SWRP VR TXH WHQHQ FRQ @ DVRFIDFlyQ QR VHUD SRVIE®I &J DU
VRGRV HWRV SDVRV TXH QRV YDP RV SOQMDQGR 4 XHUHP RV GHVHDLRV XQ EXHQ YHWDQR

GVIXWG GHVFDQVDG LHSRQHG IXHU DV'\  DRWDUFRQ FRQVFLHQFLD HQ HWRV P RP HQRV

8 Q IXHUM DEW] R GH SDUM GH \RGD @ IDP LOD GH ,1&2 6( ( VSDxD \ FXIGDWRV P XFKR
HWM YHUDQR
$ QDEHO
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3RUBY  HSWVRGRV GH 6MMP MBV SXEQFDGRV KDWB KR\ KDQ
SDVDGR  JWDQGHV SWRIHVIRQD®N GH IQIHQHUD GH VIMMP DV 6 LLYD
HWM EULHYH W[ \R FRP R WEXWR \ DJUDGHFLP IHQR D HARV \ D @®V TXH
HW/Q SRUYHQU SXHV VIQ HERV QR KDEUD FRQMQIGR HQ HOSRGFDWM
\R QR SRGUD GUXQGU \ DSWHQGHU VREW LQIHQHUD GH VIMMP DV HQ
HVSDx RO

+HP RV WDWGR WP DV P X\ GYHUW/RV GH QXHWAR i P EMR DSRUBQGR

GWAMABV YIVIRQHV GHVGH GMAMAMRY HQRWORV \ SR\ HRRYV  SHWP t\WP H
XQ EWHYH LHSDVR

&UWQD 5RGUIXH SUIHVIGHQ® GH $(,6 FXDQGR FRP HQFp HO
SRGFDWV UHVSRQVDE®! LQIHQHUD GH VIWMP DV HQRQFHV \
GLHARWD GH IQIHQHUD GH 6N GZHMU DKRWD ( Q HO HSIVRGR
KDE@P RV XQ SRFR GH @ DVRFIDFly Q\ VX WD\ HARUD SURIHVIRQDO
$ GINDQGLR 6 DGR | TXp SXHGR GHFLUGH $ BIDQGLR' 8 Q UHIHUHOWM
D QLYHOP XQGIDO SWRIHVRUHQ XQD 8 QlYHWIGDG GH ( VWBIGRV 8 QIGRV
\ GULHRRU GH DVXQRV DFDGpP IFRV D QIYHOP XQGIDOGH ,1 &2 6 (
GHVGH KDFH XQRV PHVHV +HPRV KDE®GR GH 0 %6( HQ XQ
HSLWVRGIR \ GH DUFXOWMAMWDY HQ RAR 6L QR @V KDV HVFXFKDGR \M
UHFRP IHQGR KDFHUR P SUHVFIQGEE®NV

“RVH / XIV %HQWR WM IQMUHD @ FDSWWD GH WHTXIVMRV \
QHFHVIGDGHV FRQ FOHQM' ( Q HOHSIVRGR Q-PHIR - RVH / X1V P H
KDE@ GH SRUTXp HV \BQ LP SRUBQWM HVH SURFHVR

* HRU +RHHU KDEIHQGR VIGR FRP SDxHWRV GXWDQM XQ WHP SR
SXHGR GHFIUTXH RGR @ TXH DSWHQGE GHORKXWDFi @ + RHIHUQR VH
SXHGH HQXP HUDU HQ XQ W[ VR ELHYH XQ YHUEDGHLR FRP SDxHUR \
SWRIHVIRQDO FRQ XQ FRQRFIP [HQR SWRIXQGR GHVGH XQ SXQR GH
YO KXP I@H GH 6 DIHW

-RVH ) XHQWV P IHP ELR GH ® MQ® GH $( ,6 FRODERWGRUHQ @
JXID GH HTXIMMRV GH ,1&26( JWDQ FRP XQFDGRU EXVFD HQ
/ LONHGIQ R HQ @ Z HE GH @ HP SUHVD SDWD @ TXH WDEDND ° 5 ( 8 6 (
&RPSDQ  HP SUIHVD HVSDXxR® ° ® FDQWGDG GH ZHELQDWY TXH
WHQH SXEQFDGRV \ DGHP i V FRDERWGRU VIHP SUH HQFDQWGR GH
FRP SDUAUFRQRFIP IHQR ( OHSIVRGIR  VREWH FDAGDG GH HTXLVIVRY
GD EXHQD IH GH H@R
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« 0DUD 6DxD VRI\EDWH FUWFR \ FHUMIFDFlyQ H[SHUB HQ9 9 GH
VIMMP DV HPEDUFDGRV | WM IOMUHVD @ ' 2 " ( OHSMVRGR
GHEHUD HWBUHQ W IHSURGXPRUGH SRGFDVW

« $ONDQGLR / ySH $BINDQGR HV SIRIHVRUHQ &KI® \ FRQ HOKDE®
GH ® VIWDFly Q GH @ IRWP DFly Q GH LQIHQHUD GH VIMMP DV HQ VX
3DtV 8 Q LOMUHVDQM GHEDWM ( SIVRGIR

« $QDEHO) LDID  TXlpQ QR FRQRFH D $QDEHO 3RIHVRWD GH @
8& 0 SIHIGHQ® GH $(,6 GHVGH HQHWR GH \  FDWL
RP QISIHVHQM HQ ®V IRIRV \ DPWIGDGHV GH ,1 &2 6( HQ ( VSDxD \
IXHD GH H@ 0 H FRQY @V REMMYRV SDWD VXV GRV DxRV GH
SUMMGHQFID TXH FUHR HVW FXP STHQGR GH VREWD

« 5D~O=DP RIDQR @ JHWYQ GH @ FRQLIXWDFlyQ HV VX i P EMR GH
GRPIQR \ D\ PH ® GHPRWY HQ HOHSMRGR  HQ HOTXH
KDEDP RV GH TXp HV \ TXp QR HV XVDQGR VX H SHUHQFID HQ
JWQGHV HP SLHVDV $ILEXV ,QGWD FRP R FDVBQ DGRU

« -RUH&DVDP D\yQ i HV SRVIE®G! DSTFDULQI HQHUD GH VIMMP DV D
SR HRRV P X\ SHTXHXRV FRQ P X\ SRFD IIQDQFIDFly Q' 6L TXH ®
HV | KDWD TXp SXQR' ' HSHQGH FRPR P XFKDV FRVDV HQ HVM
iPEMR -RUH PH FRQW FyPR MQR D DO~Q FRP SDxHWRR
GHFIGIHURQ DSTFDURV SURFHVRV GH LQJ HQIHUD GH VIMMP DV TXH BV
LHVXOBUDQ ~WHN HQ XQ SR\ HFR GH ,

¢ $GUIQ 8QIHU j IQUHQHUD GH VIMMP DV HQ $UHQMD' &RQ
$GUQ PIHPEWRGH,1&26( \ SWRIHVIRQDOGH HWIR GVFLSAQD DM
KDE@P RV XQ SRFR GH \RGR ® LHDFIRQDGR

« $@HUR 6RY ' HFDQR GH @ ( VFXHD GH $ 'XIWRMWD QI HQHUD
\ ' IVHXR GH @ 8 QIYHWIGDG ( XURSHD GH 0 DGUG \ SDWR DKt
SRUXH PH TXHGDUD MIQ HVSDFIR VL HVFUER RGDV VXV
WHIHHQFIDV P H FRQW XQ SRFR Pi VV VREWH HOP i WMUGH ,6 GH @
8(0 ~QFD IRWPDFlyQ WHIMGED HQ (VSDxD VREWH QXHWD
GLVFLS@D

« ' DYIG 3pWH FyPR SOQMD 0 DWZRIN HOGVHXR EDVDGR HQ
PRGH®R\' ' DYIG PH FRQY DJ~Q FDVR GH p[ MR \ KDE®P RV XQ
SRFR GH VXV KHUDP IHQ®BV

« 5LFDUGR 9 DIGL 5 LFDUER 9 DBIGLP H KDE@ VREWH &2 6<60 2 XQ
P RGH® SDWD FDEX®U @V QHFHVIGDGHY FRWMV GH ,QIHQHUD GH
6 MWP DV TXH YD D WQHUXQ SIR\ HAR ( SIVRGIR

e -XDQ/@WHQV 9\ 9 YDAIGDFlyQ\ YHWLFDFlQ j TXlpQ HV TXIpQ'
7H YD D FRWBUHQFRQWDUXQD GHVFUSFly Q GH DP ERV WP IQRV \BQ
FOWD\ GHIAGR FRP R @ TXH Kl R - XDQ XQR GH ®V SRFRV ( 6( 3
GH ( VSDxD

e -HV~V ( VFXGHR YROt D KDEQUGH VDIHW HQ HVWM FDVR DSQFDGD
D8%$9V\ 972/V FRQ-HV~V GH $1=(1 HQIQHHUQ] HP SUHVD

HVSDx RD

« -XDQ 1DYDV &DSH@ \ $UDGAD -XDQ HV 2BIDG H[ SHUWA' GH

P RGHDGR \ VIP X@Fly Q HQ 7KD®N \ P H FRQY XQ SRFR VREWH ®V

RUIHQHV\ @V P RWYDFIRQHV GH $ UFDGID t de I_L-lis




/ XLV 0D\ 2 WIRW SUP HUHSIVRGRR HQ JUXSR HQ HOTXH / XLV

ODW \ 2RW PH KDEDWRQ GH JHWQ GH ® FRQLIXWFlQ \

3 FYPR HQ &$) D ® ®UR GH ®V DxRV KDQ GHVDURMGR XQD

'NGEN'ER'A_DEaTEMAS EN HVADWAJ D EDVDGD HQ i LERBN TXH WHQH P XFKR VHOWGR ( SIVRGR

e 6HUWIR 7UDSGUXL HQHO$6( : GH 6 HU IR SUHVHQW HOFDVR
SWDFWER GH 6(1(5 \ @ GVFISID GH VIMMP DV TXH HWQ
DSTEDQGR 6L TXIHUHV VDEHU FyP R VH GUXQGH @ ,QUHQHUD GH
6 MMP DVHQ6( 1(5 HAM HSWRGR HV SDWD W

« 3DE® /ySH VDIHW \ 09%5( R DQ @AV GH VDIHW EDVDGR HQ
PRGHBRV 09%6$ 8 QD WQGHQFID HQ DOD TXH 3DE®R GH $1=( 1
QRV H[ STFy HQ GHWI@I WO\ FRP R HARV HWQ VLIXIHQGR HQ @
HP SUHVD\ FRQ FTHQWMV

« $EHUR * RQi ® DJIHQFID HVSDFIDOHXIRSHD H LQIHQHUD GH
VIAMP DV | VXHQD IQMUVDOM  YHWGDG' 3XHV $EHUR HW
LQYROXFIDGR GH @IQR HQ HAR HQ VX LROGHQAR GH @ DIHQFID 0 H
FROW FXi BV VRQ DOXQRV GH ®V SWIRFHVRV GH ,6 TXH DSTFD @
(6$ 0X\ IQMUHVDOM

« -RUH ODH@ SHYRQD®HOM PH FRWBED HOMQGHU HO
HFRVIWMP D GH KHUDP LHQWV GH ,6 GH' DWDX@W DMVt TXH FROBFW
FRQ -RUH SDWD YHU VL QRV ®V FRQWED D \RGRV \ DFFHGl
HOFDQWGR 6L W LOMUHVD HOP XQGR GH @V KHUDP HQWV \ QR WM
DFDWDV FRQ &$0 (2 ODJIF WZ \ RWRV WP IRV LIXDO HM
HSLVRGIR GH WM D\ XGD

« 5REHUR %DWDOW ' 2256 WHIXMWRV GVHXR  SUKHEDV

FROUXWFYQ H SRUBFlyQ SOOWD\A VL KDV WDEDMGR FRQ

WIHTXMMMRY HQ HOP XQGR GH @ ' HIHQUD SUREDEGIP HOM HWRY

WWP IORV W VXHQDQ 5REHUR QRV FXHQWB FyPR @IYDQ DxRV

P DOWQHQGR HOHFRVIMMP D' 2 256 GH ,QGD

< HW HV XQ WHVXPHQ PX\ EWHYH GH ®V SWRWIRQWEV GH
6 VWP DAV HQ HWRV  HSIVRGIRV FRQ HOTXH SUHWIQGR GDUBNV @
YIVIELQGDG TXH P HIHFHQ\ @V JWDFIDV SRUFRP SDUAUVX FRQRFIP IHQWR

< JWFDVD$(,6 RAW YH SRUGDWP H® RSRUXQGDG GH HVFUELUXQ
SRFR VREWH P LSWR\ HRR

8 Q VDAXGR VIV\WP M



s{-UUo (13{2-31 |

5IFDWGR5HY  +XJR %DQGTR

(WP p XPD EUYH QR GH FROBPR H QRWADV GH 3RWMIDO
RFDVIRQDGD SRUXP  GHVHIR GH IRP HQBUXP D FRP XQIGDGH DRWYD
HP 3 RWXJDOGH SUDWFDQMV GH ( QIHQKDUD GH 6 MAMP DV ( @ p
FRQUTXr GAID \BP EpP  GR H FHBIQM DFRBIP HQR GH FRBUDV
FRPR D $QDEHO) WDID H R / XIV $QGHV 2 ® HGR QD ZRIWKRS
(0($ CR,1&26( HP 6HYIBD HAMDQR

(P DEUX R SUPHWR FXWR GH HQHXDUD GH
VIWWP DV DWW DIRD ~QFR HP 3RWXIDOQR , QAMAR 6 XSHIRUGH
(QHXDUWD GR 3RWR ,6(3 UAXWGR GD H SUHWIhR GH
QHFHWIGDGHY GH Yi UDV IQG-VWIDV QR 1RWM GH 3RWIDO $
FUDonR GHWWM FXUR LQEIDWYD @EHIDGD SHD SWR 0 DUD ( GXDUED
®YRX D XP D SUP HLD IQMDFonR FRP R ,1&26( SDWD GDUXP
SDUHFHU VREWLH R FXWR H XP D SUP HD \MQEMYD GH FUDU XP
FDSIWM® ,1&26( HP 3RWMIDO 9i URV FRBUDV GH ( VSDQKD
) QD H RXAWRY JIXSRV ,1&2 6( ( XURSHXV HBEHBFHDP XP
SUP HLR UHDFIRCDP HQR FRP 3 RWXJDOCD DAMWD 2 FDSHME® QR
VH RURX UHDOEDGH PDV R FXWR QR ,6( 3 FRQWXD D IRWP DU
QRYRV SUIRIMRQDLY GH JUDQGH YD@UH DSUHFIDGRY SHD 1QG-WID
2V DOQRV RUDQ] DP \RGRV RV DQRV XP HYHQR GH DDV GH
( QIHQKDUD GH 6 MMP DV QR 3RUR IRFDGD SUQFISD® HQM QR
FRQIFR FRP DV HP SUHVDV SDUD SUP HILR HP SUBHIR

(P SDIDB® FRPR DFRQMFH FRP PXMRV GH Q/V RXWRV
SRWIXHVHV VH VRUDDUDP ( QTHQKHLRY GH 6 MMP DV 6\ (  SHR
SHUFXW/R GD YIGD 0 XMRV GHBNV IRD GR SV SUQFISD® HQM QD
itD GR HVSDoR DYIDonR H GHHVD 8PD GiVSRD GH
SIRIMRQDLY HVSDBDGRV SHR P XQGR 1 HWMV ~@P RV~ DQRV
YIP RV\IP EpP P X\R GR CRWR SDV P XGDU FRP XP DXP HQR CH
DRYIGDGH GH HQIHCKDUD QR VHRARU GH DHURQ XWD GHHVD H
HVSDoR P DV \BP EpP Hy@D H DXRP RYD SDUD FMIU DOXP DV
1 HADV IQG-VAIDV D DRWYIGDGH GH 6\ ( WP FURVFIGR ( WHV
DQRV VR \BP EpP SRUFRIGFIGr QFID RV GR FDSIW® GR ,1 &2 6
QRUWDMOFRP R TXDCH MMP CDUUDLY DIQIGDGHY




1 RDQR SDWDGR R+ XJR%DQAR $6(3 WHFpP UWHIUHWDGRD
3RWUJDO WHHDAWRX D IGHD GH XP FDSIM® ,1&26( HP
3RWYIDO &RP HORX D SURFXUDU RAWRY SIRIMRQDY @D i BD H
IQFIRX XP Q-FBR QR : KDM$SS TXH WP KRW FHUFD GH
SDWFISDOMY 3RU RAMR @GR R Q-PHR GH PHPEWRV GR
,1&26( HP 3RWMIDOp DIQED UHDWDP HQM ED[R P HQRV GH
3RU WMV PRWRV R IRFR GAMM Q-FBR IQFIDO p
SUP HLDP HQM \MU XP D FRP XQGDGH YIYD H YIEWDQM TXH WH
FRP XQTXH WRTXH H SHUEQFIDV H DSWHQED HP  FROMQR
( VSHD VH TXH QDWWD® HQM \BO®IYH D XP D P DWD FUMFD GH
PHPEWRVGR,1&26( QDOXP SROR IXWR

2V YHORV SDUFHP HQAMR SURP MRV SDWD TXH XPD
FRP XQIGDGH DRWYD GH 6\ ( HP HUD HP 3 RWM¥J DO FROHADIQER
VH D \RGRV MWV RAWRV HFRAMMWP DV (P SDUWFXOU D
SWR IPIGDGH FRP (VSDQKD  2QXHWRV KHP DQRVE  H RXWRV
SDIVHV ( XURSHXV DIQIGDGH GUXIWFD  FXG@MWDOFRP R %DMO
DPP GHWD Gl VSRID GYR HWD HVSHIDQoD

0 DV SDWD RV VRQKRV YUWDUHP UHDXGDGH p SUHFIVR FRQFUHY DU
( VSHR TXH DIQED HWM DQR IQFIHP RV XP D SU WD UHI X@U GH
FROBPR H WRFD GH H SHUt QFIDV FRP R FDStW® ,1&2 6( HP
( VSDQKD &RP D YRWD ERD YRQEGH SWR IP IGDGH JHRIU IIFD H
IDAGEDGH GH HOMQAPHOR FRPXP  FHMDP HOM \RGRV
SRGHHP RV EHQHIIFIDUGWR

9RWRV GH QP DQR DR HQFRQADUYRV GH QRYR GH QHZ \VBMHU
\WQKD P DIV QRWADV D GDUYRV MIQDOGH JWDQGH IQMDFonR H
DSUHQGE] DCR FROMQR

$EWOR GH3RWJDOS5 IFDEGR5HY  +XIR %4DQanR

Portugal Emesing Chapter
PORTUGAL
epf@isep.ipp.pt




1s1GIYa (1i Wl 1sUZW(1lal-1q @ 1s

17 s(1o32{B"-{a(1¥Q@ 1o-723"-37 Ti 3D
10817 ( $731 1q3WU

-DXP H 6 DQVR ) HUHU
6(1(5 ,QIHQHUD\ 61MMP DV

UDUFHRQD ( VSDxD
NDXP H VDQVR# VHOHUHV

' DYIG 0 DUAQ 5 RGUJI XH]
6(1(5 ,QUHQHUD\ 6MMP DV
YDUFHRQD ( VSDXD

GDYIG P DU VHQHUHV
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$ SHVDUGH @ FUHFIHQW GHP DQGD HQ HOVHRRU @ , QI HQIHUD GH 6 IMMP DV D~Q QR HV XQD SU FWED FRP ~Q
HQ VRGRV &V SWR\ HAVRV GH LQIDHVAXFXWD \ WDQVSRUM 3 RUHWM P RWYR \ FRQ HOREMMYR GH VXSHWDU @
UHVIMMQFID GH DOXQDV HP SLHVDV SDWD DGDSWBU VXV SURFHVRV D HWB GIVFIS@QD GH LQIHQHUD  SDUHFH
QHFHVDUR SURSRUFIRQDUXQD GHP RWADFLy Q HP StUFD GH &V EHQHILFIRV GH @ , QI HQIHUD GH 6 MMP DV

3HVH D TXH H MM XQD JWDQ FDQWGEDG GH HWXGIRV TXH GHP XHWADQ ®V EHQHILFIRV GH @ ,QIHQHUD GH
6 MMP DV HWRV QR SDWHFHQ VHU DSQFDE®N D JWDQGHY SR HARY GH LQWDHWXAMWD 3 RU HWP S& HO
HAMGR 6( 52, GH ( +RORXUXWIy GDVRV GH SUR\ HFVRV DHURHVSDFID®N GH GHIHQVD \ RUHQWGRY DO
PHUFDGR TXH VRQ P X\ GUHHHOMYV GH ®V SR HARV GH LQIDHWKFMD $GHP i V' HOP RGH® &2 6<60 2

&ROMXFPWYH 6\ WMP V ( QILOHHUQ) &RWAD RGHO GH 5 9DGIGL TXH SURSRUFIRQD XQ P pVRGR HVSHFtILFR
SDWD HWP DU HOHVIXHY R GH @ ,QIHQHUD GH 6 MMP DV SDWD JWDQGHY SURVHARY VH GHVDUR® SDWD HO
GHVDURER GH KDUGZ DIH\ VRIEDUH \ QR VH DGDSV® DOGHVDUR@R GH SUR\ HRVRY GH LQI LDHVWKFXD

3RU®R QR HWM HWXGIR EXVFD @IQDU HWM YDFtR HQ @ LQYHWM DFlyQ H[ MMQM SURSRUFIRQDQGR XQD
GHP RWDFly Q HP StUFD GH @V EHQHILFIRV GH @ , QI HQIHUD GH 6 MMP DV HQ SUR\ HRVRV GH LQI LDHVWKFWD D
JWDQ HVFD® ' H HWB P DQHWD HOSWRSY VIR GH HWM HWXGIR HV GRE®! ( Q SUP HUXJDU VH SURSRQH XQD
P HVRGR®JtD SDWD UHDQ] DUHWXGIRV VREWH HO5 HRUOR GH @ ,QYHWIy Q GH @ ,QIHQHUD GH 6 MMP DV 6
52, HQ JWQGHV HP SUIHVDV GH IQIHQHUD GH IQWDHWKFWWDY (Q VHIXQGR OUJDU VH SIHVHOR @
DSTFDFlyQ GH HWB P HRGR®ItD SDWD FDEXDU HO 6( 52, HQ XQD HPSUMVD GH IQIHQHUD GH
LI IDHVWKFMUDV HVSHFtILED
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/ D VHOFFlyQ GH ®V SR HRRV DGHFXDGRV SDWD HOHWMGR HV XQ SDVR
FUXFIDO 3 DUD HOGHVDUR@R GH HWM HWXGIR VH VHBIFFIRQDUIRQ \  DQDA) DURQ
SR\ HARV HWFXWBGRY HOQWH @V DxRV \ ' XUDQWM HWM SHURGR @
HP SUHVD REMMR GHOHVWYGIR UHD@ 'y Pi V GH SWR HARV GULHHQOMY 3 DD
GHFIGIU TXp SWR\HARY SRGUDQ VHU XWI} DGRV VH FRQVGHWDWRQ YDUDV
FROVIGHIDFIRQHV FRPR HO WPDxR \ ® QDWWDG]D GHO SR HAR @
GLVSRQEIIGDG GH GDVRV HFRQYP LFRV GHVBADGRV \ @ |IDELIGDG GH &V GDWRV
VRELH ® FDOMGDG GH ,QIHQHUD GH 6MMP DV DSTFDGD DO SWR HRR
) LOD® HOM VH VHBIFFIRQy XQ \RWBOGH  SWR HRRV SDUD IRWP DU SDUM GHO
HWMGR / D VLIXIHQM ILJXWD P XHWD @ GMAEXFLY Q GH HVWRV SLR\ HRRV HQ
@V GUHHAMY VHRRUHV GH LQJ HQHUD GH 1QI IDHVWKFWXDV

Projects by field

1%

A
‘

llustracién 1. Distribucién de proyectos por campo de ingenieria de infraestructuras.

= Ajrparts

= Awhilzehies

= Tl

= Iore and Costs
= Rlni bavary

= Ulihan Transporiation

= Water and Enyirommend

AZ" e YW -OYOOWM DYWM M xY o~ KY~

3D @ FXDQWIFDFlyQ GH @ ,QJHQHUD GH 6 MMP DV DSTFDGD HQ @&V

GUHHOMV SWIRVHRARV GH IQWDHWKFXWD VH WYIHRQ HQ FXHOB @V

VLI XIHQMV VIUHDV

e * HMyQ GH WHTXIMMRV /D IGHQWMIFDFlyQ REWQFlyQ \ JHWYQ GH ®V

WHTXIVIVRV GH &V [OMIHVDGRVY HOVIWMP D \ &V VXEVIVWMP DV GXWDQW HO

SR\ HAR

« * HWYQ GH IQMUDFHV /D JHWYQ GH @V HDFIRQHV WFQEFDV HQWH @RV

GLHHQMV LOMUHVDGRY GHOSLR\ HRR

« * HWyQ GHOFDP EIR / D JHWY Q GHOFDP EIR LQFO\ H P DOHNDU@V FDP ELIRV
WFQFRV HQ HO SR HRR TXH SRGUDQ DIHRBU @V WHTXIMWRV @V
LQMUDFHV R FXDO XIHUDVSHRR GHOGIVHX R

e * HWYQ GH @ DUXMMRMWD GHOVIMMP D ' HVDUREU \  JHWIRQDU XQD
( WAKFWWD GH ' HVJ®VH GHOB6MMPD XQD ( WAXKPXWWD GH ' HVI®VH
) XQFIRQDO XQD $ UrXIWMRMUD GHOS MMP D GXUDQWM HOSLR\ HRR

e 9HUWIFDFlyQ \ YDIGDFlyQ (WD WWUHD FRQMM HQ YHWIFDU TXH HO

VIMMP D GIVHXDGR FXP S®I FRQ ®V WHTXMMRYV \ TXH VH DMWB D @V
H SHABWYDV GH ®V FOHQMV (WD BUHD VH UHDQ D SUQFLSD® HOWM
XWI] DQGR 0 DWIFHV GH 9 HULLEDFly Q GH 5 HTXIVIMRV \ 7 D] DELGGDG

g3Db1e817 ( $731 1qSWHEU
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e * HMWQ GH ® FRQLIXWDFlQ /D JHWQ GH @V YHWIRQHV \ EDVHIOHV
GHOSWR HAR UHDQ DQGR FRP SDWDFIRQHV GH EDVHIQHV SDUWD YHUILFDU HO
SURJUHVR GHOSWR\ HAR

& XDQWIFDU HOJWDGR R SWRSRUFlyQ GH ,QIHQHUD GH 6 MMP DV TXH VH KD
DS@FDGR D JWDQGHV SWR HARY GH LQIDHVAXFMWD QR VIHP SUH HV XQD VBUHD
VHQFL@D GHEIGR D TXH QR HVW HWBIQGDU] DGR HQ HWM HQRWDR $ XQTXH HQ
DOXQRV FDVRV ® SWRSRIFlyQ GH ,QIHQHUD GH 6DMMP DV HW EHQ
UHJ MADGD \ DVLJ QDGD D @V DRWIGDGHY FRUHVSRQGHOMY QR HQ VRGRV HD
DM $ PHOXGR @V WWHDV GH ,QJHQHUD GH 6IMMPDV VH DVLIQDQ
HUYy QHDP HQM D RWDV DRFWAGDGHY GH JHWYQ R WFQIFDV SRU@® TXH HV
QHFHVDUR DS@FDU XQD WDQVIRWP DFly Q GRQGH @V KRWDV WDEDMGDV HQ @&V
SWR HARY VH SIHSURFHVDQ SDWD H[ WDHU @V DFWYIGDGHV UHD®NV UHDA] DGDV
3DWD WHDVLIQDU HABV VBUHDV D @V i WHDV HVSHRtIEFDV GH ,QIHQHUD GH
6 DMMP DV FRQGHWDGDY SDUD HWM HWMGIR VH @IYDURQ D FDER WHXQRQHV
FRQ ®V JHHQMV GH SLR HARV GXWDQM XQ SHURGR GH P HVHV MQR FRQ
XQ HWXGIR GHVBADGR GH BV GDVRV GHOSWR\ HFR  ( VWR SHWP Iy REWQHU XQD
HWP DFly Q ILDE®! GH @ SIRSRUFly Q GH LQI HQIHUD GH VIMMP DV TXH VH DSQFy
D ®V GIHHMV SUR\ HARY REMMR GHOHWNMGR

BZ'HDe D L[Yz DOW "W DEXF OfU

( OHWXGIR SIRSRQH HOXVR GH XQD IHDFly Q HQWH HOFRWR LHDO\  HOFRWR
SIHYIMR @P DGD 5HDFlyQ GH &RWRV &5 SRU VXV V@OV HQ LQIQV

&XDAXIHU&S5 SRUHQFIP D GH XQ YDRUGH  WHSIHVHQWU XQ FRWR P i V DOR
GH ® HVSHWDGR ( V [P SRUBDQM WMQHUHQ FXHQW® TXH HWID P HGIGD GH &5 QR
FRQVIGHWD @V P i WHQHV GHOSWR\ HAR 3RU® WDQR XQ SR\ HAR FRQ XQ &5
SRUHQFIPD GH  D~Q SRGUD VHU HQWE®! MIHP SUH TXH VH HQFRQWDWD
GHQAR GHOP DU HQ SUHYIMR SRUM HP SUHVD

( WD P HEGD &5 1XH FRP SDWDGD FRQ @ FDQWGEDG GH LQJ HQHUD GH VIMMP DV
DSQFDGD D ®V GUHHQMY SR HARY FRQ HOREMMR GH JHQHWDU XQ P RGH®
PDWPi WFR TXH SHWP MHWD IGHQWIFDU VL @ DSAFDFlyQ GH LQIHQHUD GH
VIVWP DV WHQH EHQHILFIR SDWD ®V SR\ HRRV $GHP i V GIFKR P RGH® SXHGH
VHU D VX YH XW[ DGR SDWD HQFRQWDU HOQLYHOYSWP R GH ,QIHQHUD GH
6 \MWP DV TXH VH GHEH DS@FDUD JWDQGHV SR\ HRVRY GH , QI LDHVMXPD
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( OSUP HUSDVR SDWD GHWUP QDU @ YDAGH] GHOHWMGIR HV GHWUP QDU VL HO
Q-P HWR GH P XHVWMDV HV VXILFIHQM ( Q HW FDVR DVXP IHQGR @ QRWP DIGDG
GH GMMEXFly Q GH @V P XHWADV VH SXHGH XWI] DU VLI XIHQWM |y P XD

2
(z4 — zﬁ} -

O

H =

" RQGH
« /D YDUDFlyQ GH ®V SR\ HAVRV REMMR GH HVWXGIR IXH 0
e 4 XHWHP RV GAWIFBUXQ FDP EIR KDWB
«  &RQVIGHWDP RV XQ QLYHOGH SRWQFLD GHO ]
«  &RQVIGHWDP RV XQ QLYHOGH FRQILDQ D GHO ]

( Q EDVH D HWRV YDRUHV HOQ-P HWR GH PtQP R GH SR HARV QHFHVDUR
SDUWD REWQHUXQ QLYHOGH FRQIIDQ D GHO HVGH  SWR HRARV 3RGHP RV
YHU SXHV TXH HOQ-PHWR GH  SWR HRRV XWI} DGR SDWD HOHWXGR HV
P D\ RUTXH HOQ-P HR P tQIP R GHWILP LQDGR 61Q HP EDUR SDWD TXH HWR
VHD YDQGR VH WHQH TXH YHWIFDUTXH @ DVXQFly Q GH QRWP DAGDG XWI} DGD
JWDFIDV D @ FXDOVH SXHGH DSTFDUM |y UP X@® DQMURU

6L ELHQ H[ DMMQ GLYHWRV WMWSDLD GHWLP LQDU @ QRWP DAGDG VH GHFIGly
RSVBU SRU HOWMAL DUPXH %HWD EDVDGR HQ DVIP HWID \  FXURVLY ' LFKR \MWW
VH GHILQH FRP R

JPESALARY (VY (T )2)

6 a3 3I\F

8 WIJ DQGR XQD VLJ QUIFDQFLD GH FRQ XQD KHUDP IHQ® GH VIP X@Fly Q
VH REWHQH HOVLI XIHQW UHVXORGR

Jargque-Bera Test Result:
Null hypothesys ACCEPTED with 0.030 significance. P-Value:
0.0e45

" H HAD P DQHWD SXHGH GHWILP LODWH TXH @ KISyWMY GH QRUP DAGDG HV
DGHFXDGD\ TXH SRU® WWQR HOQ-P HWR P tQP R GH P XHVWDV QHFHVDUR
SR HARV HV Yi @GR

g3Db1e817 ( $731 1qSWHEU
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$ ®@ OUR GH @ LQYHWM DFlyQ SIHVHQEGD HQ @ MMV SXEQFDGD SRU (
+RQRXU SDUHFH TXH XQD FXUYD FXDGU WED GHEHUD VHU® DSWR] P DFly QP i V
DGHFXDGD SDWD @ LHIly Q GH LOWpY

AtSRA uHR v

3 RGHP RV DMWBU® FXWD FXDGU WED XWI] DQGR XQD UHJ UHVy Q SRUP tQIP RV
FXDGUDGRV HQ EDVH D @ VROFly Q SIRSRUFIRQDGD SRUB KH@RQ 3 * RWGRQ \
) RHQFH 6 * RWGRQ 3DID ® FXU/D DMWDGD XWI DQGR HWD
VROFlyQ SRGHP RV X\WI] DU HOFRHILFIHQM GH FRUHDFly Q GH 3 HDWRQ SDWD
GHWUP QDU @ LGRQHIGDG GH @ FXWD ( WM FRHILFIHQWM GH FRUHDFly Q HV
SURSRUFIRQDGR SRU2 :  ( VKEDFK

Ty = 9)?

RP=1-2- -
Ly —7)?

/ RV IHVXGBGRV GH @ FXWD DMWEIGD \ @ FRUHDFlQ VH P XHWDQ HQ @

VLI XIHQW JU ILFD

Amount of Systems Engineering against Cost Ratio

22 ¢

® Data Points (Projects)
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Ammount of Systems Engineering

llustracién 2. Crafico del Ratio de Costes (Cost Ratio) respecto al porcentaje de Ingenieria de Sistemas.

/ D FRUHDFlyQ HOAH @ 3WRSRIFlyQ GH &RWR &5 \ HO SRUFHQEM GH
1QJ HQHUD GH VWP DV DSTFDGD FRQ UHVSHRR DORMPOGH KRWDV GHOSWR\ HRVR
REWQGR SDWD ®V SR HARY HWXGIDGRV IXH DSUR] IP DGDP HQM GHO

3DWD @UDUD XQD FRFOMy Q VREWH HOWHVXABGR GH @ FRUHDFlY Q
REWIQGD QHFHVIMIP RV REWIQHU HOSXQR GH GHFIMlyQ SDWD HOVBP DxR GH
P XHVWAD XWI] DGR HQ HOSWR\ HAR XWI] DQGR @ ly WP X® SURSRUFIRQDGD
SRUB SIHIHO 6 \MSKHQV
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3 DD GHWILP LODU XQD VLI QULEDQFID P D\ RUDO - VH FDBX® HO
HWBG\WMER WGH 6 \WGHQWFRQ - 3RUR WBQR VH SXHGH XWI DU @
VLI XIHQW HFXDFLy Q
2
g
-
R - 2
n—-2+t

"RQGH 5 HVY HOSXQR PtQPR GH GHFMyQ SDWDW @ FRUHDFlYyQ WHV @
YDUDE®! W6 WCHQW HQ OXHWAR FDVR SDWD P XHWDV \  XQ GH
VI QUIFDQFID HOYD®U FUWFR WHV LI XDOD \ Q HY HOWP DxR GH @

P XHWD 8 W DQGR @ Iy WP X® DQMURU REWIQHP RV XQ SXQR GH GHFIMyQ
SDWD 5

&RP R SRGHP RV YHU @ FRUHDFly Q REWIQIGD HV P XFKR P D\ RUTXH HOSXQWR
GH GHFMyQ SRU® WQR VH SXHGH FRQVIGHWDU VLJQUIFDWYD \  VH SXHGHQ
H WDHU FRQFOMRQHV D SDUMJ GH HWM UHVXGEGR ( Q HWM FDVR XQD
FRUHDFlyQ GHO  LQGIFD XQ FIHUR QLYHOGH IHDFLy Q HQWH @V YDUDE®V \

@ FXU/D XWI} DGD SDUD DMWBU HOP RGH®R ( V [P SRUBQM GHVBFDUTXH HQ
JHQHWDO HO FRWR [1QDO GH FXDOXIHU FRQADWR GH LQIWIDHVWAKFAMWD VH YH
DIHFBGR SRU XQ DR Q-P HIR GH YDUDE®N TXH D YHFHV SXHGHQ QR HWBU
UHDFIRQDGDV FRQ HOGHVDURMR WFQFR 3RU® WWQR QR SRGHP RV HVSHWDU
TXH XQ VR®R SIRFHVR R FRQMQR GH SWIRFHVRV FRPR @ ,QIHQHUD GH
6 MMP DV P W XH VRGDV @V FDXVDV GH GHVYIDFIRQHV HQ HOSWR\ HAR \ SRU
® \BQR QR SRGHP RV HVSHLWDU TXH HWM ~QEFR SIRFHVR VHD @ ~QIFD D] yQ
SRU @ FXDO®V SR HARV WIQIDQ UHVXGBGRV H MRVRV 61Q HP EDUR XQD
FRUHDFly Q GHO FIHUWDP HOW P XHVWAD XQD IHDFly Q HOWH HOUHVXGEGR
GHOSWR HAR\ @ ,QJ HQHUD GH 6 MMP DV TXH QR GHEH VHULI QRUDGD

EZWE xt X IYO-W D7 ~ Y U-

/ D P HRGR®JI D GHVFUMD HQ HVWM GRFXP HQR VH DSTFy SDWD FDEXMUHOG (
52, HQ XQD HP SLIHVD GH LQIHQHUD GH LQIWDHWAXAMWD \ WDQVSRUM / RV
SWR\ HARY DQDAQ} DGRV DEDUFDURQ SUQFISD® HQM @ HWSD GH GVHXR &RP R
VH DUXP HOW HQ YDURV HWXGIRV \ SXEQFDFIRQHV FRPR &RRN\ : LORQ
+ RQRXU \ 98UON 3HIVHWAL 9 HQAHVFD @ DSAFDFly Q GH
® ,QIHQHUD GH 6MMP DV HQ @V HWSDV WP SWDQDV GHO SR HRR HV
EHQHILFIRVD SDWD HOSWR\ HAR HQ JHQHWDO SHIR HOYD®UD P HQXGR VR® VH
SHUFIEH HQ HWISDV SRWMURWHV ( V SRU HWB W] yQ TXH HOLP SDFR GH @
LQJ HQHUD GH VIMMP DV HQ HOGIVHX R SXHGH QR VHUF@DP HOM YIVIE®
&DEH GHWIFDU TXH HOREMMYR GH HWM HXGIR HUD ~QIEDP HQM GHWUP [QDU
VL HIMD XQD FRUHDFlyQ VLJQUIFDWD HOQWH @ FDQWEDG GH \BUHDV
UHDFIRQDGDV FRQ @ LQIHQHUD GH VIMMP DV \ @ SIRSRUFlyQ GH FRWRV GHO
SR HAR @& FXDOH[ MM ( OREMMYR GH HWM HWMGIR QR HWD SURSRUFIRQDUHO
P HVRUP RGH®R HWBGIWWER SDUD SUIHGHFLU® FDQWEDG y SWP D GH LQJ HQIHUD GH
VIMMP DV ( WM HWXGR GUIHIH GHOWHD@ DGR SRU ( UF + RQRXU HQ YDUDV
IRWP DV SRU® TXH @YV UHVXGBGRV VH SXHGHQ HVSHWDUTXH VHDQ GLHHQMV

g3Db1e817 ( $731 1qSWHEU
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3RUXQ ®GR @ FDQOWGDG GH LQIHQHUD GH VIVWP DV VH FROMIGHWD HQ ELX\WR
SRUFHQWDMI GHOFRWR GH , QI HQIHUD GH 6 MWP DV FRQ LHVSHRR DOFRWR GHO
SIRHAR P LHOWDV TXH +RORXU PGy HO (MIXHUR GH ,QIHQHUD GH
6 MMP DV TXH LOFOD RWRV IDFRUHV FRP R @ FDAGDG GH @ ,QJHQHUD GH
60MMPDV $GHPiV @V GDWRV GH HWM HWXGIR QR VH KDQ SURFHVDGR
XWI DQGR ®V P VP RV P pVRGRV TXH HO6 ( 52, GH + RQRXU\ QR LOFO\ HQ HO
$Q @AV GH &RP SRQHQMV 3UQFISDBN 8Q GHVDURER DGIFIRQDO GH HWM
HWXGIR SRGUD LOFOXUXQD WDQVIRWP DFly Q GH &V GDVRV HQ ( VIXHU R HIHFWYR
XWI} DQGR HOP RGH® ' HGKLGHUYDGR HQ &2 6<60 2 SRU9 DQHGL

/ RV LHVXORGRV GH FRUHDFlY Q VH SXHGHQ P HNRWDUFRQ Fi BX®YV HWBG VMRV
\ P RGUIFDQGR ®V VDDURY GH FDGD XQD GH @V VHLY WWUHDV GH LQJ HQHUD GH
VIMWMP DV XW( DGDV HQ HWM HWXGR &RQ XQ P RGH®R P HWWDGR \ XQD
FRUHDFLly Q P HNRWDGD VH SRGUD SUHGHFIU @ FDQWGEDG y SWP D GH 1QI HQHUD
GH VIMWMP DV

FZ' UMD ~UM ~

/ D SUP HWD FRQFOMy Q TXH VH SXHGH GHUYDU GH HWM HWXGIR HV TXH SDUD
®V SR HARYV DQDQ DGRV GH ® HP SUVD VHBIFFIRQDGD @ FRUHDFlyQ
VLJ QULIEDWYD HQFRQWDGD SDUHFH LQGIFDU XQD UHDFly Q HQAH @ DSTFDFly Q GH
@ LQIHQHUD GH VIMMP DV \ @ GHVYIDFLy Q ILQDOGH FRWRV GH &V SR\ HRVRV
&RP R HQ \RGR HWXGIR HABGIWFR HV [P SRUBQWM WQHU HQ FXHOW TXH @
FRUHDFly Q VR® P STFD XQD HDFlyQ SHIR QR FDXVDAGDG / RV UHVXGBGRV
GH FRUHDFlyQ VH SXHGHQ XWI} DU SDWD GHP RMWDU TXH KD\ XQD WHDFly Q
HOAH @ IQIHQHUD GH VIMMMP DV \ HOFRWR GH ®V SR HARV SHRR @
FDXVDIGDG GH HWB WHDFlyQ GHEH HYDOXDWH D WDYpV GH @ H[ SHUHQFID
SHWRQDO HO MIFIR \ @ UHWRDIP HOWFlyQ GH GUHHOMY SWR HRRV
8 W1} DQGR @ FXWD DSWR] [P DGD HQFRQWDP RV TXH SDWD SWR\ HRVRV FRQ XQD
SHTXHxD FDQOWGDG GH LQIHQHUD GH VIWMP DV HOUHVRUOR GH @ LQYHWY Q
SXHGH VHUGH KDWB XQ

' HEIGR D TXH HOP RGH® VH DMWD FRQ XQD FXUD FXDGU WFD KD\ XQ
P tQP R DEVROOVR SDWD HOP RGH®R 8WI DQGR @ FXUYD DMWEGD SRGHP RV
YHUTXH HOP tQP R DEVROOWR SIRSRUFly Q y SWP D GH FRWRV RFXUH FXDQGR HO

GH @V KRWDV GHOSWR HAR VH DSTFDQ D @ LQJ HQHUD GH VIMMP DV 61Q
HP EDUR FRP R VH P HQFIRQy DQMURWP HQM HO~QIFR REMMYR GHOHVWXGIR
IXH LQYHWM DU @ FRUHDFlYQ HOAH @ LQIHQHUD GH VIMMP DV \  HOp[ MR
HFRQYP IFR GH ®V SWR HRRV ( OP RGH® VH SXHGH P HNRWDUD~Q P i V SDWD
HWP DUHOYD®&Uy SWP R GH @ LQJ HQHUD GH VIMMP DV
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7 HQHQGR HQ FXHQW TXH HOSXQWR ySWP R SDUHFH VHU FXDQGR HO GH OV
KRWDV \RWDGBN GHOSWR HAR VH GHGFDQ D @ LQIHQHUD GH VIWMP DV FDEH
GHWIFDUTXH HQ ®V  SWR\ HRRV HWXGIDGRV QR KXER FDVRV HQ ®V TXH @
DSTFDFly Q GH @ LQIHQHUD GH VIMMP DV LHSUHVHQWLD XQD SURSRUFly Q P D\ RU
DO  GH @V KRWDV GHOSWR HAR $ SDUMJGH HWR VH SRGUD HOWQGHUTXH @
FDQWGEDG GH LQIHQHUD GH VIMMP DV TXH VH HVW DSTFDQGR DRMD® HQM HQ
SR\ HARV GH LQI IDHWKFWD SXHGH VHULQUXIIFIHQWM \  SRUR QR VH SRGUD
DXP HQEBUSDWD RSWP [] DUP HRU®RY UHVXGBGRY

(Q JHQHDO ®V HVXOBGRV GHO HWKGIR SDIHFHQ SURSRUFIRQDU HYIGHQFID
HP StUFD GH TXH @ DSTFDFly Q GH SIRFHVRV GH LQJHQHUD GH VIMMP DV HQ HO
GVHXR GH JWDQGHV SUR\ HRVRV GH LQI LDHVWKPD WHQH XQ LP SDFVR SRVIMYR HQ
HOUHVX@BIGR | LQDOGHOSIR HAR |\ XQ UHWRLOR GH LOYHWly Q SRVIWYR

g3Db1e817 ( $731 1qSWHEU
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(O: RINQU * IRXS GH 0 96 ( VH IRPY HQ VHSWHP EUH \ DFMD® HOM FXHQD FRQ P IHP ELRV VIHQGR XQR GH ®V
PiVDPRYRV GH$(,6 ( QpOVH UHQHQ P IHP ELRV GH P X\ GLYHWDV LQGXVWIDV \ QLYH®NV GH H SHUHQFID SDWD HQAH RADV
FRVDV FUHDU LQIEIDWYDV TXH SWRP XHYDQ @ DGRSFlyQ GHOHQIRTXH 0 %65 ( HQ ( VSDxD / DV UHXQRQHV VRQ HOVHIXQGR
P DUMV GH FDGD P HV GH D & XDAXIHUSHWRAQD FRQ J DQDV GH D\ XGDUHV ELHQYHQIGD

/ DV GRV SUQFLISD®V LQIFIDWYDY DRMD® HOM @IYDGDV D FDER VRQ

o ( OHWGR GHOHWEGR DRWDOGH [P SOQWFlY Q GHOO %6 ( HQ ( VSDXD P HGIDQWM XQ FXHWIRQDUR RQIOH GLVSRQE®! HQ
KWV IRWPVRIIFHFRP U%5$[9*3 $ /DV WHVSXHWBV VHU Q P X\ [P SRUBQMV SDID HQWQGHU HO SDQRWDP D

DRXDO\ GHFIGIUM@V I XWXDV IQFIDWYDV TXH VH @IYDU Q D FDER GHVGH HO. * 6 H DJUWDGHFH @ GlIXVly Q GHOFXHVWRQDUR
HQ HP SUIHVDV HVSDXR®V SDWD WIQHU XQD P XHWAD ® P i V UHSUHVHQWMYD SRVIEG! TXH SHWP P \RP DU @V GHFIMIRQHV
DGHFXDGDV SRUSDUM GHO: *

o /D FUHDFlyQ GH XQ SHTXHXR @EWR HQ HVSDxROGH LQWRGXFFlyQ DOO %6 ( TXH SXHGD VHWIUFRP R SXQR GH LQIFIR SDWD
GHEXVBQWV \  SHWRQDV TXH TXIHUDQ WQHUXQ FRQRFLP IHQWR JHQHUDOVRELH HOO %6 ( 3DWD HAR VH KD GLYIGIGR HOGEWH
HQ XQD VHUH GH FDStW@V FRQ XQ SHTXHXR HTXISR SDWD FDGD XQR GH HERV $OXQRV HWP S®V GH FDStW®V VRQ
YHQHILFLRV GHOD %65 ( HWP S® GH P SDQWFly Q R SIIUHV GHOD %65 (
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( WM DUAFX® WFQFR GHP XHWD XQ HQRTXH XQGIHFFIRQDO SDUD
JHQHWDUP RGHRV GH 6\ WP &RP SRVHUE \ 6 [P XOONS D SDUMJGH XQ
VIVWMP D ( FGBVH &DSHME &RQ 6\ WMP &RP SRVHU\ 6P XQON SRGU
VIP XU P S®IP HQWU\ SUREDUHOGIVHXR GHVBADGR GH VX VIWMP D (R
FXDOHV FUXFLDOSDUD HOGHVDULRER GH VRIVE DUH GH YDQI XDUGID

,QIHQHUD GH VIWMP DV
/D IQUHQYHUD GH VIMMP DV HV XQ HQRTXH EHQ FRQRFIGR SDWD
JHMRQDU @ FRPSBMGDG GH @& JWQGHV SR HARV
IQMUWGVFISIODURY 3 XHGH LQFOXIU VBQWR DVSHFWRY GH KDUGZ DUH FRP R
GH VRI\EDWIH DVt FRPR RWRV SURFHVRV HBIYDQWY SDWD HOVIMMP D
J@EDO ( QHOD RGHR 9 @ LQJ HQHUD GH VIMMP DV VH VIWD HQ @ SDUM
VXSHURUI] TXIHUED \ DEDUFD @V IHTXIVMRY GHOVIMMP D\ @V \BUHDV GH
GVHX R D QLYHOGH VIMMP D ) LIXWD
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DESIGN AND TEST
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{ COMPONENT [ COMPONENT

DESIGN TEST

W
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/RV IQIHQHWRY GH VIMMPDV VXHBIQ XWI DU KHUDP HQBV GH
LQJ HQHUD GH VIMWMP DV EDVDGDV HQ P RGHBV FRP R ( FOBVH & DSHD

SDWD GEEXNMU XQD P DIHQ JBEDOGHOVIWMP D 8 QD EXHQD SU FWFD
FROVWMM HQ GIMIGU @&V JWQGHY VIMWMP DV HQ DUTXMWMAMWDV \

FRP SROHQMV GIEXNMGRV FRPR FDMV TXH WHQHQ SXHURV

IOMUFRQHFVIGRY P HGDQM LOMUDFHY 6\ VWP &RP SRVHU IDFIO® HO
GEXMR U SIGR GHOVIMMP D JHQHIDQGR YIWBV GH DUTXIMAXWD Dwt

FRPR RWRV WSRV GH GDIJWPDV \  IXQFIRQDAGDGHV  GH
SRVSWRFHVDP IHQR  1LJ XD
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)UXW  ( MP S& GH DI XWX GH 6\ WP & RP SRVHU

/ RV IQIHQHWRY GH VIWMP DV TXH XWI DQ ( FGBVH &DSHM VXHGQ

VHIXIU HOP pWRGR $UFDGID TXH FROVMM HQ GIYIGIU HO SIRFHVR GH

LQJ HQHUD GH VIMMP DV HQ FXDWR FDSDV

« 2SHDWD ' HIQFlyQ GH @V QHFHMGDGHV GH ®V SDUMV
LQMUHVDGDV \  GHOHQRLDR

« 60MMPD )RWPDIDFlyQ \ FRQVRIGDFlyQ GH ®V WHTXMMWRV GHO
VIVWP D

« /yJIFD ' HVDUR@R GH @ DUXMMAMUD @ J LED GHOVIMMP D

« )tVIFRV ' HVDURGER GH @ DU XIWIFXD 1tVIFD GHOVIMWP D
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" HOAR GH HWBV FDSDV HV SRVIE®! WDEDNMU FRQ FOVHV  [QMUDFHV
PRGRV\ XQD YDUHGDG GH YMBV \ GIDJWDP DV GUHIHQMY & DSHI VH
FHOWD HQ HOGLVHX R GH DUMXIWIRMUDV GH DOR QLYHO SHUR QR LQFRLSRWD
IXQFIRQHV SDID GIVHXDU MIPX®U [PSGPHQBU \ SWREDU @
IXQFIRQDAGDG GHVIBADGD GH BV FRP SROHOWV 8 Q HQIRTXH SDUWD LOFOXXIU
HWBV IXQFIRQHV HQ GV VIMMP DV GIVHX DGRV FRQ & DSHIM FRQVIMM HQ
HWREBIFHUXQ SXHOWM HQWH @ KHUDP IHQ® GH LQJ HQIHUD GH VIMMP DV
EDVDGD HQ P RGHRV \ KHUDP IHQ®Y GH GIVHXR FRPR 0 $7/ $%S \

6 P XOON
" Y~U-t POE0U-

/ D FROMKFFlyQ GH XQ SXHQM GH HWM WBR SXHGH VHU ~WO\L HO
REMMYR HV @ P LJWDFlyQ GH KHUDP HQBYV HQ @ TXH HOVIMMP D \ D
HW P RGHDGR HQ & DSH@ SHUR QHFHVIVD P LJWDUD 6\ WWMP & RP SRVHU
R 6P XAN ( Q HWM FDVR @ FRQYHWly Q GH P RGH® D P RGHR W ® HV
QHFHVDUD XQD YH] RP X\ LDUDP HOWM

( OSXHQWM P ElpQ SXHGH VHU~WOHQ FDVRV GH XVR TXH UHTXIHUDQ XQD
FRQYHWly Q FROMQXD ( Q HWM HVFHQDUR &DSH@ HV @ KHUDP HOW
PDHWD SDID @ IQIHQHUD GH VIMMP DV P IHQADV TXH 6\\AMP
&RP SRVHUR 6 IP X@ON SXHGHQ XWI} DWH SDUD XQ GHVDURM@R |XQFIRQDO
PiV GAMDADGR /D FRQYHWlyQ GH P RGH® D P RGH® VH SURGXFH GH
IRPD HIXDU\ VXH® HWBU LOMIWDGD HQ XQ IO GH WDEDNR GH
LOWA LDFly Q FRQOWOXD GHVSTHIXH FRQAOXR 6 H UHTXIHUH XQD BUHD GH
SRWBLRFHVR SDUD GMMEXIU\ DRWDA@] DUDUMIDRRY FRP R DUFKLYRV GH
P RGH®R GH 6P XOON R 6\ WMP &RP SRVHU GIFFIRQDURV GH GD\RV GH
6 P XQON R DUFKLYRV GH UHJ MR

@1 XYUYU! MxXYD

&RP R VH KD P HQFIRQDGR DQWMURWP HOM HOP p\RGR $UFDGID XWI] D
GUHHQMV FDSDV (V [P SRUBDQM LGHQWIFDU SUP HRR @V FDSDV
XWI DGDV  SDID GHWILPIQDU VL UHVXGB EHQHIIFIRVR P SRUBU
LQIRWP DFly Q GH HVD FDSD D SRUHMP S& XQD DU XIWMFMUD GH 6\ \VWMP
&RP SRVHU R XQ PRGH® GH 6P XOON ( OREMMYR SUQFISDOGH XQ
SXHQM GH &DSH D 6 P XAON R 6\ WMP & RP SRVHUHV DSURYHFKDU®@V
FDSDFIGDGHV GH GVHXR GH HWBV KHUDP lHQ@V DV FRPR
P SGIP HQBUDV \ SWREDUDV ' H DKt TXH @ FDSD GH DUrX\WMFMUD
@JLIFD VHD XQD RSFlyQ D] RQDE®! 8 QD WE® GH P DSHR D\ XGD D
HVSHFULEDU TXp WSR GH DUMIDFVRV GH P SRUBFLly Q FDEH HVSHWDU D\t
FRP R @V RSFIRQHV WSLFDV GH P DSHR FHQM QGRVH HQ @ FDSD GH
DUrX\WMAMWD @JIFD 7 DED
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Capella MathWarks

LogicalArchitecture Systermn Composer anchitecture

LogicalComponent Systern Composer anchitecture, Simulinkg model
LiosgicalFunction Simulink model, subsystem reference, subsystem
CampanéntExchange Root-bewel port with bus object
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Clasg Simulink bus

7TDED 2 SHRQHV GHP DSHR &DSH@M 0 Dt RUNV HQ XQD FDSD GH DU XMWAMUD @JIED

/D IXHQM GH HWM SXHQWM HV HODUFKLYR ; 0/ GH &DSH@ TXH WH
HOFXHQAD HQ HOHVSDFIR GH WDEDVR GH &DSH@ ( ODWFKLYR ; 0/

FROWHQH LQIRWP DFly Q QHFHVDUD FRP R

o $SUXMRXWDY FRP SROHQMV \ IXQFIRQHV
¢ 3XHURV GH IXQFly Q H LOWMUDFHV
e &ROH[ IRQHV WHTXIVIRV\ WSRV GH GD\RV

( OSUP HU SDVR FRQVIMW HQ DQDA} DU HODUFKLYR ; 0/ \ JHQHUDU XQD
HSUHVHOWFly Q LOMUWQD GHO P RGH®R EDVDGD HQ XQ P HVBP RGH®
GHILQIGR LOMUQDP HOM TXH W ® FROWMQID @&V GDVRV QHFHVDURV SDUD
® JHQHWDFlyQ GH DUMIDRRV ) LIXWD ' HSHQGHQGR GH @V
GUHPWEHV GH P RGHDGR GH &DSH R 6 [P XAON 6\ WMP & RP SRVHU
HV QHFHVDUR UHDAQ) DUDGDSWFIRQHV SRUHWP S®

$STFDUDMMY GH QRP HQFDWD GH YDUDE®N

«  $MWBUHOWSR GH GDWRV\ @ FRQILIXWDFly Q GH @ LOMUD]

« ( ®FFlyQ GH ®V WSRV GH DUrX\WMRMWD GHOP RGH®R  UHIHUIHQFID GHO
P RGH®R HIHUHQFID GHOVXEVIMMP D VXEVIMMP D

/ RV DUMIDRRV VH JHQHWDQ P HGIDQW SWRIWDP DFlyQ XWI DQGR @V

LOMUDFHV GH SURJ UDP DFly Q GH DSQFDFIRQHV GH 0 $7/ $% 6P XAON R

6\ WMP &RP SRVHU

parse API
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(Q ® WHD GH SRWBRFHVDP IHQR @V DUMIDRVRY JHQHWDGRV VH
GMAEX\ HQ D ®V SWR\HPRV R HSRVMRURV H MMMV 6L VLIXH XQ
SIRFHVR GH FRQYHWyQ FROWOXD VHU REQDWUR HWBEGIFHU XQ
P HFDQVP R GH DRMDA] DFly Q ,P DJtQHVH TXH KD\ FDP ELRV GH LQMUD]
HQ XQD IXQFlyQ @JLIFD GH &DSH@ \ TXH HODUMIDRR H[ DAMQM VLI XH
XWI DQGR @ LQMUD] REVRGMP ( Q HVH FDVR XQD DRWDA DFlyQ
PDQXDO GH \RGRV ®V FDPEIRV @IYDUD P XFKR WHP SR \ VHUD
SIRSHQD D HURWHV 6L DSWIRYHFKD @V IGHQMIEDGRHV ~QFRV
SIHGHIIQGRV SRGU  IGHQMIFDU \  DMWBU DX\RP i WEDP HOM @&V
DUMI DRVRV H MMQWY HQ FDVR GH TXH VH SURGX] FD DO ~Q FDP EIR

1=Kt -Kt UdYG-W

( Q HWM HWP S® GH IXQFly Q & DSHA@ / RILFD@ RP SRQHQW VH DVLIQD D
DUFKLYRV GH P RGH® 6P XN ) LUXWD  / RV P RGHRV 6 IP XN VRQ
FRP SROHOWMV LQGHSHQGHOMY TXH SXHGHQ WHIHIHQFIDWH HQ RWRV
PRGHRV 6P XAON R DUXMWRMIDV 6\WMP &RP SRVHU / DV
/ RIIFDY XQFURQV VH FRQYIHUMQ HQ WHIHIHQFIDV GH VXEVIMMP D GH
6P XAON 8 QD WHIHIHQFID GH VXEVIMMP D VH FRP SRUB FRPR XQ
VXEVIMMP D SHIR VH D® DFHQD HQ XQ DUFKLYR 6/; LQGHSHQGHOM
( WR D\ XGD D ® FROERWFlyQ HQ HTXISR \ HGXFH ®V FRUIARY GH
IXVlyQ ( OVXEVIMMP D FROWHQH LQSRUV \ RXVBRUN GH 6 LP XN FRQ &RV
WSRV GH GDVRV DSWRSIDGRV DVt FRP R ERTXHV * LRXQG \ 7 HWP LODVRU
SDUWD FROHABU@RY SXHURV

Ground_3 1o M5 _OUT
1

1 _to_If3_IN Term_1_to M3 N
Inhesit: auio

YUXW  &RQYHMY QCH/ RIIFD@& RP SRQHQW RI IFDY XQRURQ & RQYHWY Q GH/ RIIFD@& RP SRCHQW RILFDP XCRRQ
UHHUHCHDVY GH P RGHR 6 1P XN VXEMMMP D 6 IP XEN

( OHVIP S® GH WBRV GH GDVRV GHP XHWWD @ JHQHWDFlyQ GH WBRV GH
GD\RV 6P XAON FRP R REMMRV GH EXV 6P XN D SDUAJ GH & DSHD
([ FKDQUHWP V\ FOVHV )LIXWD /D FOVH WHQH GRV HBIP HQRV
FRQ XQD XQGDG \ XQ WBR GH HQXP HWDFlyQ / RV WBRV GH GDWRV
SXHGHQ VHU FXDOXIHU WBR GH GDWRV GH 6P XN SHWP MGR FRPR
FRP D IRWQM ERRGIDQR HQXP HWDFlyQ HQMWR FRQVWJQR\ VIQ VUQR
R EXV GH 61P XN / RV REMMRV GH WBR GH GDVRV VH D® DFHQDQ HQ
DUFKLYRV GH GIFFIRQDUR GH GDVRV GH 6P XN TXH VH DGQWU Q D
®Y PRGH®V DSWRSIDGRV (V SRVIE®I HWEEGIFHU XQD MIDUIXtD
IQGLYIGXDOGH GIFFIRQDURY GH GDVRV  TXH SXHGH SHWRQDA DWH
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$ Excharg.e Items v = If3_to_Ilf5_B
v E EXChEﬂgE'tEH'I 1 = exchangeitemelement_1 Bus: class_1_B

—— ExchangeltemElement 1: Class 1 bl . ekt sk i
+ ¥ Exchangeltem 2 ‘ = exchangeitemelement_1 Bus: class_1_8

i hd IE exchangeitemelement_2 Bus: class 2 B

" ExchangeltemElement 1: Class 1 o : =

—— ExchangeltemElement 2: Class 2 — B i

) LIXWD  * HOHDAY Q GHWBRY CGH CDWRY 6 1P XBN* HCHUDFY Q GH \BRYV GH CDWRY GH 6 IP XTN FRP R REMRY GH EXV CH
6P XGN D SDMWCH ( [ FKDQIH WP V\ FOVHY GH & DSHMD

" UMIB~W

( V SRVIE®! XQ P HFDQVP R GH [P SRUBFly Q XQGILHFFIRQDOGH & DSHAD
PHGDOM ® GFMWD \ HO SRWBURFHVDP IHQR GHO DUFKLYR ; 0/
H MMOM GH &DSH@ 5HTXIHH XQ FRORFIP IHOR GHWADGR GH
&DSH@M DVt FRPR GH 61P XOON 6\\WWWP &RP SRVHU\ @V $3, GH
0$7/$% / RV DUMDRRY JHQHWDGRY GHSHQGHQ GH @V GULHRWIEHY GH
PRGHDGR 0 DW: RUNW &RQVXGMY KD WDEDNIGR FRQ FTHQOMV HQ HO
SDVDGR SDWD XQU&DSHM FRQ 6 IP XAON\ 6\ WMP &RP SRVHU $ XQTXH
HO FyGLJR H DRR GHSHQGH GH @®V WHTXIMMRV HVSHREILFRV GH XQ
SR HAR 0 DW: RUW &RQVXGMY) SXHGH D\ XGDUD SHWRQDAM DUGIFKR
SXHOM LOMIWDU HQRWRY GH WDEDWR HVSHRtIFRV Dwt FRPR
HWBEBIFHUXQ P HFDQWP R GH DRMDAJ DFly Q

X0 - x DYO-UWY U~

+ 6LP XMWRQ DQG 0 RGHO%DVHG ' HVLI Q
e 6\ VWP ' HVLIQ DQG 6P XMMRQ
« $QRUMP ' HYHARSP HQW


https://es.mathworks.com/company/newsletters/search.html?fq%255B%255D=marketing-capability:model-based-design
https://es.mathworks.com/company/newsletters/search.html?fq%255B%255D=marketing-capability:system-design-simulation
https://es.mathworks.com/company/newsletters/search.html?fq%255B%255D=marketing-capability:algorithm-development

"17-1@) "Ys ols

352*5%$0% ' ( &(57,),&%$&,11352)(6,21%/
"(,1*(1,(5B "' (6,67(0%6

& UMOD 6 DI} 9 DOYHUGH
6\ WMP V ( QI LOHHUQJ & RQVXOBQWRU
" HIHQVH $ FTXIVIMRQ 3 IRJDP V

6" () (

i (O3 WRIWP D GH &HUNIFDFlyQ 3 IRIMMIRQDOGH ,QJHQHUD GH 6 MWP DV

,1&26( RIHFH XQD HYDOXDFly Q LQGHSHQGIHOWM GH ®V SWRIHVIRQDON HQ

,QIHQHUD GH 6 MMP DV [P SXODQGR

e 8QD FRP XQGDG GH ,QJ HQHUD GH 6 MMP DV

o ( OHFRQRFIP IHQWR GH SUIRIHMIRQD®N GH @ ,QJ HQHUD GH 6 MWMP DV

¢ 8Q UHVSDGR GHOFRQRFIP HQR GH ®V SIRIHVIRQD®N HFRQRFIGR SRU
@V RU DQY DFIRQHV H LOMMFLRQHV

( OREMMYR GHO3RJWDP D GH &HUNIFDFlyQ ,1&2 6( HV SIRSRUFIRQDU XQ

PpWGR IRWP DO SDWD WHFRQRFHU HO FRQRFIP IHQR @ H[ SHUHQFID @

IRWP DFlyQ\ HOMGHW] JR HQ ,QJ HQHUD GH 6 MMP DV

( O3WRIWDP D GH &HUNIFDFly Q IHFRQRFH WHV QLYH®N GH FRQRFLP HQR \

H[ SHUHQFLD HQ , QI HQIHUD GH 6 MMP DV

/ D REWQFly Q GH FXDOXIHD GH BV QIYHBN $6( 3 &6( 3 ( 6( 3 WHTXHWH
VHUP IHP ElRGH $( ,6 ,1&26( \ P DOWMQHUDQXD® HQM @ P HP ELHVID
$FWD® HQM VH IGHQWIFDQ  YtDV SDUD REWQHU® & HUMLFDFLy Q

3 UIRFHVR SUGQFISDO | DFIMBGR GULHAVDP HQM SRU,1 &2 6

3 URFHVR | DFLOMGR D WDYpV GH ( YHQWRY SDWRFIQDGRV SRUS$ ( ,6

/ D FHUNLEDFly Q GH GV QLYH®N $6( 3 \ &6( 3 FDQDA DGD D WDYpV GH BV
( YHQRV GH $( ,6 P S@FD TXH WRGRV ®V SLIRFHVRV GH P HP ELHVID HQYR
GH GRFXP HQBFlyQ MVMLIFDFIRQHV \ SDIR GH @ FXRW GH FHUMLFDFlY Q
SXHGHQ LQIFIDWH WDV KDEHU VXSHWDGR HOH[ DP HQ 6H GIVSRQH GH  DxR
GHVGH @ IHFKD HQ @ TXH VH FRQILLP D HOWHVXGBGR SDW |RWP DI DU &RV
W P WV



&RQ IQGHSHQGHQFID GHOSURFHVR TXH VH W D SDWD @ REWCQFlY Q GH @

&HWIFDFly Q HV [P SRUBQWM WCHUHQ FXHQB @V VI XIHQMY FROUGHDFIRGHY HQ
FDGD QYHO

$6(3

e 6HGHEH GHP RWDUHCFRQRALP IHQR VREWH , QI HQHUD GH 6 MAP DV D WDYpV
GH XQH DP HQ TXH VH EDVD HQHM DQXDQ1 &2 6( 6(
KWBV ZZZ IQFRVH RU A WP V HQJLOHHUQ) FHWMIFDWMRQ DERXVWKH H] DP

e /DFHWIFDFlyQ$6( 3 VHUHQXHYD FDGD  DxRV FRQXQD GXWDFly QP i [ [P D
GH  DxRV MWWVFDQGR HOGHVDURTR SURIHVIRQDCFRQIDXR HQ , QI HQHUD GH
6 MMP DV P HADQM @ REMQFlyQGH3' 8 KWBV ZZZ IQFRVHRU A VWP V/
HQILQHHUQ) FHUMEFDWIRQ \WH FHIMEDWRQ SURFHW KRZ GR L
UHQHZ S PV

&21 ,1' (3(1'(1&,%" (/
352&(62 48( 6( 6,*$3%$5%
I$2%7(1& 11" (/%
&(57,),&%&,11 (6
,03257$17( 7(1(5 (1
&8(17% $/*81%$6

&216, (5%$&,21(6 (1 &%$' $
1,9(/




&6(3

o 6HGHEH GHP RAMDUHCFRGRAP HQR VREUH , QI HQHUD GH 6 MAMP DV DWDYpY GH XQ
H DP HQ TXH VH EDVD HQH® DQXDQ1 &2 6( 6( KWBY ZZZ IQFRVHRU A VWP V
HQILQHHUQ). FHMUEDMRQ DERXVKH H DP

o 6H GHEH MWUEDU® H SHIHQAD SURIHVIRQDCHQ, QI HIHWD GH 6 MiP DV
KWBV ZZZ IQFRVHRU VA VAP V HQJ IGHHUQ) FHUMEDMRQ FHWMEFDURQ [RWP V

o /DFHWMFDAyQ&6( 3 VHUHQXHYDFDED  DxRV MMEDQER HOGHVDURMR
SUR HVIRQDOFRQUIXR HQ , QI HQIHUD GH 6 MMP DV P HADQM @ REWMQFly QGH 3" 8

KWBV ZZZ IQFRVHRU WA WMP V HQIICHHUQ) FHUMEDMRQ WH FHUMEDIRQ
SIRFHW KRZ GRLUHQHZ $ PIYIMAV

$ TXH@RY TXH KD\ DQ @J DGR HOHFRQRAP IHQR GH $6 ( 3 SXHGHQ KDFHUD WDQVFly QD
&6( 3 FRP SBABQER BV UHTXIMVRY GH H SHUIHQFID GH &6 ( 3 \ SUMVHQIQER © VRIFIWG
@GH&6/( 3 MQR FRQ® FXRWB UHTXHUGD SDUD @ WDQUFY QD &6 ( 3 1 R VH UHTXIHMA
QQI~QH DP HQ DAFIRQDOSDUD HM UHFRQRAP HQR
(6(3
6 H GHEH GHP RADUHCFRQRAP [HQR HOTEHWD] JR SIRHVIRQDO®Y ®JWRV\ @ H SHIHGAD
HQ, QI HQHUD GH 6 MMP DV 3 DUD HIR
o 6HGHEH VXSHDUXQD HQUHYME WBHy QED SRUSDWM GHCBDGHOGH HYDODFY Q GH
(6(3
e 6HGHEH MAWEDUD® H SHUHGAD SURHVIRQDAHQ , QI HQHWD GH 6 MMP DV\ @
H SHUHQAD FRP R @GHU KWBV ZZZ IQFRVH RU VL WP V HQJLQHHUKQY)
FHUMEDVRQ FHWWEDIRQ [RUP
e /DFHWEDRYQ( 6( 3 QRH LIHUWHRYDAYQ 6y ® WHTXIHH P DOMHUDQXD® HQM @
PHPEWMD$( 6 ,1&2 6(
3RU~GP R VH UH®D @ IQRUWP DFly Q UHDMYD D &V FRAMY UHTXHUGRY HQ B SIRFHVRY GH
REWQFl Q\ P DQMQIP IHQR GH @V & HWIFDARGHY

$ PXD® HOM QR VH DO DQ®V H i P HGHY D WDYpV GH 3 URP HWE
3 UHFR HAVQEDUDQXDO 3 DUD RUDV RSAIRGHV GH P HP EUHVID FRQUXGBU
KWBV ZZZ DHV IQFRVH RU RSARCGHV GH P HP EUMD
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3 XHGH GDWH GH DOB GILHAVEP HQM HQ HODSDUBIGR LQIRWP DFly Q GH QXHVWAD ZHE  HQ
FXDOXIHWD GH @V VLI XIHQWV RSFLRQHV

e 0 HP EWHVLD LQGLYLGXDOHVWQGDU » DXR ' LVSRQE®! SDUD FXDOXIHU
SWRIHVIRQDOQYRXFWDGR HQ @ LQJ HQHUD GH VIMWP DV FRQ LOMUpV HQ P HRWDUVXV
FRQRFLP HQWRV WFQFRV \ \WMQHUDFFHVR D XQD UHG GH SWRIHVIRQD®N GHOVHRVRU

e 0 HP EWHVLD LQGLYLGXDOHVWQGDUWHV Dx RV » DxRV ' LVSRQE® SDD
FXDOXIHUSURI HVIRQDOIQYRXFUDGR HQ @ LQJ HQHUD GH VIMMP DV FRQ [OWMpY HQ
P HWRUDUVXV FRQRFIP IHQRY WFQIFRV\ WIQHUDFFHVR D XQD UHG GH SURIHVIRQD®BIV
GHOVHRRU

e 0 HP EWHVID LQGLYLGXDOHVWXGIDQWY ~ » DxR ' LVSRQE®! SDUD VRGRV DT Xp RV
HWXGIDQWV GH XQi UHD WFQIFD \MQIHQGR TXH SRGHUGHP RVWDUR FRP R VX
RFXSDFly Q SUQFLSDO 1 R VH GVSRQH GH GHUHFKR D YRWR HQ @V HOIFFLRQHV GH
18&26( \ $(,6

KWBY 777 DHYV LOFRVH RU_RSFIRQHV GH P HP EWHVID
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