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0,�PV�TVS�1BSDPVSJS�BGJO�EF�TÁMFDUJPOOFS�MF�SÁQFSUPJSF�BQQSPQSJÁ�¸�M�BJEF�EF�MB�TPVSJT�

4J�WPVT�BWF[�DMJRVÁ�TVS�1BSDPVSJS�TÁMFDUJPOOF[�EBOT�MB�GFOÂUSF�TVJWBOUF�WPUSF�MFDUFVS�EF

DÁEÁSPNT��&OTVJUF�TÁMFDUJPOOF[�MF�SÁQFSUPJSF�<CD>:\Drivers\Win9x\francais�QVJT

DMJRVF[�TVS�0,�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����"�PV�043��
$POGJSNF[�VOF�OPVWFMMF�GPJT�MF�SÁQFSUPJSF�TÁMFDUJPOOÁ�FO�DMJRVBOU�TVS�0,�

"QSÀT�MFT�QJMPUFT�QPVS�MB�DBSUF�FMMF�NÂNF�M�ÁUBQF�TVJWBOUF�TFSB�M�JOTUBMMBUJPO�EFT�QJMPUFT

QPVS�MF�QPSU�KFV����

QPVS�M�JOUFSGBDF�.16��������

FU�GJOBMFNFOU�QPVS�M�ÁNVMBUJPO�4PVOE#MBTUFS�

-FT�GJDIJFST�EF�EÁNPOTUSBUJPO�"�%�TPOU�JOTUBMMÁT�FO�NÂNF�UFNQT�RVF�M�JOTUBMMBUJPO�BVUP�

NBUJRVF�EFT�QJMPUFT��4J�QPVS�VOF�SBJTPO�PV�QPVS�VOF�BVUSF�DFUUF�JOTUBMMBUJPO�BVUPNBUJRVF

ÁDIPVF�EÁNBSSF[�MF�QSPHSBNNF�Setup.exe�EBOT�MF�SÁQFSUPJSF�<CD>:\A3D\A3DDEMOS�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����"�PV�043��
"QSÀT� M�JOTUBMMBUJPO� SÁVTTJF

EFT�QJMPUFT� MB�DBSUF�TPO�FTU

BJOTJ� FOSFHJTUSÁF� EBOT� MF

HFTUJPOOBJSF� EF� QÁSJQIÁSJ�

RVFT�

7ÁSJGJF[�FOTVJUF�MFT�SÁHMBHFT�.*%*�

0VWSF[�¸�DFU�FGGFU� MF�1BOOFBV�EF�DPOGJHVSB�

UJPO�EF�8JOEPXT�FU�EPVCMF�DMJRVF[�TVS�.VM�

UJNÁEJB��4ÁMFDUJPOOF[�FOTVJUF�M�POHMFU�.*%*�

4J�WPVT�OF�QPTTÁEF[�QBT�EF�UBCMF�E�POEFT�OJ

EF� DBSUF� GJMMF� EF� UBCMF� E�POEFT� FYUFSOF

WFVJMMF[�WPVT�BTTVSFS�RVF�MF�DIBNQ�9-FSBUF

1SP� 8BWFUBCMF� .*%*� FTU� BDUJWÁ� FU� OPO� MF

DIBNQ�9-FSBUF�1SP�.16�����*OUFSGBDF��

4J� WPVT� BWF[� JOTUBMMÁ� VOF� UBCMF� E�POEFT� PV

VOF�DBSUF�GJMMF�EF�UBCMF�E�POEFT�FYUFSOF�DFUUF

GFOÂUSF� WPVT� EPOOF� MB� QPTTJCJMJUÁ� EF� TÁMFD�

UJPOOFS�MB�TPSUJF�.*%*�TFMPO�WPT�CFTPJOT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
8JOEPXT����043��

3&."326&��4J�%JSFDU9�����	PV�QMVT
�O�FTU�QBT�FODPSF�JOTUBMMÁ�TVS�WPUSF�PSEJOBUFVS�M�JOT�

UBMMBUJPO�EFT�QJMPUFT�TFSB�JOUFSSPNQVF�FU�M�*OTUBMMBUJPO�EF�%JSFDU9�TFSB�EÁNBSSÁF�BVUPNBUJ�

RVFNFOU��4J�QPVS�VOF�SBJTPO�PV�QPVS�VOF�BVUSF�M�JOTUBMMBUJPO�BVUPNBUJRVF�OF�GPODUJPOOF

QBT�WPVT�ÂUFT�JOWJUÁ�¸�TQÁDJGJFS�MF�SÁQFSUPJSF�EBOT�MFRVFM�TF�USPVWF�MF�QSPHSBNNF�E�JOTUBM�

MBUJPO�%JSFDU9��%BOT�QBSFJM�DBT�WFVJMMF[�JOEJRVFS�<CD>:\DirectX\Setup.exe�FU�DMJRVF[

TVS�0,��

-PSTRVF�M�PSEJOBUFVS�SFEÁNBSSF�BQSÀT�BWPJS�UFSNJOÁ�M�JOTUBMMBUJPO�%JSFDU9�M�JOTUBMMBUJPO�EFT

QJMPUFT�EF�MB�DBSUF�5FSSB5FD�9-FSBUF�1SP�TFSB�QPVSTVJWJF�

"QSÀT�BWPJS� JOTUBMMÁ� MB�DBSUF�WFVJMMF[� JOTÁSFS� MF�$%�9-FSBUF�1SP�MPHJDJFMT���QJMPUFT�EBOT

WPUSF�MFDUFVS�EF�DÁEÁSPNT�FU�EÁNBSSF[�8JOEPXT����

-lÁDSBO�TVJWBOU�EPJU�T�BGGJDIFS�

$MJRVF[�BWFD�MF�CPVUPO�HBVDIF�EF�MB�TPVSJT�TVS4VJWBOU�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
$MJRVF[�TVS�"VUSFT�FNQMBDFNFOUT�

&OUSF[�BV�DMBWJFS� MF�DIFNJO�E�BDDÀT�<CD>:\Drivers\Win9x\francais� FU�DMJRVF[�TVS

0,�PV�TVS�1BSDPVSJS�BGJO�EF�TÁMFDUJPOOFS�MF�SÁQFSUPJSF�BQQSPQSJÁ�¸�M�BJEF�EF�MB�TPVSJT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
4J� WPVT� BWF[� DMJRVÁ� TVS�1BSDPVSJS� TÁMFD�

UJPOOF[�EBOT�MB�GFOÂUSF�TVJWBOUF�WPUSF�MFD�

UFVS� EF� DÁEÁSPNT� QVJT� MF� SÁQFSUPJSF

<CD>:\Drivers\Win9x\francais�

$MJRVF[�TVS�0,

$POGJSNF[� VOF� OPVWFMMF

GPJT�WPUSF�TÁMFDUJPO�FO�DMJ�

RVBOU�TVS�0,�

$MJRVF[� TVS�4VJWBOU� QPVS

JOTUBMMFS�MF�QJMPUF�

EF�MB�DBSUF�5FSSB5FD�9-F�

SBUF�1SP�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
$MJRVF[�TVS�0,�

&OUSF[�BV�DMBWJFS� MF�DIFNJO�E�BDDÀT�<CD>:\Drivers\Win9x\francais� FU�DMJRVF[�TVS

0,�PV�TVS�1BSDPVSJS�BGJO�EF�TÁMFDUJPOOFS�MF�SÁQFSUPJSF�BQQSPQSJÁ�¸�M�BJEF�EF�MB�TPVSJT�

4J�WPVT�BWF[�DMJRVÁ�TVS�1BSDPVSJS�TÁMFDUJPOOF[�EBOT�MB�GFOÂUSF�TVJWBOUF�WPUSF�MFDUFVS�EF

DÁEÁSPNT�QVJT�MF�SÁQFSUPJSF�<CD>:\Drivers\Win9x\francais�

$MJRVF[�TVS�0,
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
$POGJSNF[�MF�DIFNJO�JOEJRVÁ�FO�DMJRVBOU�VOF�OPVWFMMF�GPJT�TVS�0,�

"QSÀT�MFT�QJMPUFT�QPVS�MB�DBSUF�FMMF�NÂNF�M�ÁUBQF�TVJWBOUF�TFSB�M�JOTUBMMBUJPO�EFT�QJMPUFT

QPVS�MF�QPSU�KFV����

QPVS�M�JOUFSGBDF�.16��������

FU�GJOBMFNFOU�QPVS�M�ÁNVMBUJPO�4PVOE#MBTUFS�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����043��
-FT�GJDIJFST�EF�EÁNPOTUSBUJPO�"�%�TPOU�JOTUBMMÁT�FO�NÂNF�UFNQT�RVF�M�JOTUBMMBUJPO�BVUP�

NBUJRVF�EFT�QJMPUFT��4J�QPVS�VOF�SBJTPO�PV�QPVS�VOF�BVUSF�DFUUF�JOTUBMMBUJPO�BVUPNBUJRVF

ÁDIPVF�EÁNBSSF[�MF�QSPHSBNNF�Setup.exe�EBOT�MF�SÁQFSUPJSF�<CD>:\A3D\A3DDEMOS�

"QSÀT� M�JOTUBMMBUJPO� SÁVTTJF

EFT� QJMPUFT� MB� DBSUF� TPO� FTU

BJOTJ�FOSFHJTUSÁF�EBOT�MF�HFT�

UJPOOBJSF�EF�QÁSJQIÁSJRVFT�

7ÁSJGJF[�FOTVJUF�MFT�SÁHMBHFT�.*%*�

0VWSF[�¸�DFU�FGGFU� MF�1BOOFBV�EF�DPOGJHVSB�

UJPO�EF�8JOEPXT�FU�EPVCMF�DMJRVF[�TVS�.VM�

UJNÁEJB��4ÁMFDUJPOOF[�FOTVJUF�M�POHMFU�.*%*�

4J�WPVT�OF�QPTTÁEF[�QBT�EF�UBCMF�E�POEFT�OJ

EF� DBSUF� GJMMF� EF� UBCMF� E�POEFT� FYUFSOF

WFVJMMF[�WPVT�BTTVSFS�RVF�MF�DIBNQ�9-FSBUF

1SP� 8BWFUBCMF� .*%*� FTU� BDUJWÁ� FU� OPO� MF

DIBNQ�9-FSBUF�1SP�.16�����*OUFSGBDF��

4J� WPVT� BWF[� JOTUBMMÁ� VOF� UBCMF� E�POEFT� PV

DBSUF� GJMMF� EF� UBCMF� E�POEFT� FYUFSOF� DFUUF

GFOÂUSF� WPVT� EPOOF� MB� QPTTJCJMJUÁ� EF� TÁMFD�

UJPOOFS�MB�TPSUJF�.*%*�TFMPO�WPT�CFTPJOT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����
8JOEPXT����
"QSÀT�BWPJS� JOTUBMMÁ� MB�DBSUF�WFVJMMF[� JOTÁSFS� MF�$%�9-FSBUF�1SP�MPHJDJFMT���QJMPUFT�EBOT

WPUSF�MFDUFVS�EF�DÁEÁSPNT�FU�EÁNBSSF[�8JOEPXT����

-lÁDSBO�TVJWBOU�EPJU�T�BGGJDIFS�

$MJRVF[�BWFD�MF�CPVUPO�HBVDIF�EF�MB�TPVSJT�TVS4VJWBOU

4ÁMFDUJPOOF[�3FDIFSDIFS�MF�NFJMMFVS�QJMPUF�QPVS�WPUSF�QÁSJQIÁSJRVF�	3FDPNNBOEÁ
�FU�DMJ�

RVF[�TVS�4VJWBOU�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����
&OUSF[�BV�DMBWJFS� MF�DIFNJO�E�BDDÀT�<CD>:\Drivers\Win9x\francais� FU�DMJRVF[�TVS

4VJWBOU�PV�TVS�1BSDPVSJS�BGJO�EF�TÁMFDUJPOOFS�MF�SÁQFSUPJSF�BQQSPQSJÁ�¸�M�BJEF�EF�MB�TPVSJT�

4J�WPVT�BWF[�DMJRVÁ�TVS�1BSDPVSJS�TÁMFD�

UJPOOF[� EBOT� MB� GFOÂUSF� TVJWBOUF� WPUSF

MFDUFVS�EF�DÁEÁSPNT�QVJT� MF� SÁQFSUPJSF

<CD>:\Drivers\Win9x\francais�

$MJRVF[�TVS�0,
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����
$POGJSNF[� WPUSF� TÁMFDUJPO� FO

DMJRVBOU�VOF�OPVWFMMF�GPJT�TVS

0,�

$MJRVF[� TVS� 4VJWBOU� QPVS

JOTUBMMFS�MF�QJMPUF�EF�MB�DBSUF

5FSSB5FD�9-FSBUF�1SP�

$MJRVF[�TVS�5FSNJOFS�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����
"QSÀT�MFT�QJMPUFT�QPVS�MB�DBSUF�FMMF�NÂNF�M�ÁUBQF�TVJWBOUF�TFSB�M�JOTUBMMBUJPO�EFT�QJMPUFT

QPVS�MF�QPSU�KFV����

QPVS�M�JOUFSGBDF�.16��������

FU�GJOBMFNFOU�QPVS�M�ÁNVMBUJPO�4PVOE#MBTUFS�

-FT�GJDIJFST�EF�EÁNPOTUSBUJPO�"�%�TPOU�JOTUBMMÁT�FO�NÂNF�UFNQT�RVF�M�JOTUBMMBUJPO�BVUP�

NBUJRVF�EFT�QJMPUFT��4J�QPVS�VOF�SBJTPO�PV�QPVS�VOF�BVUSF�DFUUF�JOTUBMMBUJPO�BVUPNBUJRVF

ÁDIPVF�EÁNBSSF[�MF�QSPHSBNNF�Setup.exe�EBOT�MF�SÁQFSUPJSF�<CD>:\A3D\A3DDEMOS�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT����
"QSÀT� M�JOTUBMMBUJPO� SÁVTTJF� EFT

QJMPUFT� MB� DBSUF� TPO� FTU� BJOTJ

FOSFHJTUSÁF� EBOT� MF� HFTUJPOOBJSF

EF�QÁSJQIÁSJRVFT�

7ÁSJGJF[�FOTVJUF�MFT�SÁHMBHFT�.*%*�

0VWSF[� ¸� DFU� FGGFU� MF� 1BOOFBV� EF

DPOGJHVSBUJPO� EF�8JOEPXT�FU� EPV�

CMF�DMJRVF[�TVS�.VMUJNÁEJB��4ÁMFD�

UJPOOF[�FOTVJUF�M�POHMFU�.*%*�

4J� WPVT� OF� QPTTÁEF[� QBT� EF� UBCMF

E�POEFT� OJ� EF� DBSUF� GJMMF� EF� UBCMF

E�POEFT� FYUFSOF� WFVJMMF[� WPVT

BTTVSFS�RVF� MF�DIBNQ�9-FSBUF�1SP

8BWFUBCMF� � FTU� BDUJWÁ� FU� OPO� MF

DIBNQ�9-FSBUF�1SP�.16�������

4J� WPVT� BWF[� JOTUBMMÁ� VOF� UBCMF

E�POEFT�PV�VOF�DBSUF�GJMMF�EF�UBCMF

E�POEFT�FYUFSOF�DFUUF�GFOÂUSF�WPVT

EPOOF�MB�QPTTJCJMJUÁ�EF�TÁMFDUJPOOFS

MB�TPSUJF�.*%*�TFMPO�WPT�CFTPJOT�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� %ÁTJOTUBMMBUJPO�EFT�QJMPUFT�TPVT�8JOEPXT�������
%ÁTJOTUBMMBUJPO�EFT�QJMPUFT�TPVT�8JOEPXT�������
*OEÁQFOEBNNFOU�EV�GBJU�RVF�WPVT�BZF[�NBJOUFOBOU�JOTUBMMÁ�MB�DBSUF�9-FSBUF�1SP�TPVT�8JO�

EPXT���B�8JOEPXT���C�PV�8JOEPXT����PO�PQÀSF�QPVS�MB�EÁTJOTUBMMBUJPO�EFT�QJMPUFT�FO

DBT�EF�OÁDFTTJUÁ�EF�MB�NBOJÀSF�TVJWBOUF�

0VWSF[�MF�1BOOFBV�EF�DPOGJHVSBUJPO�QBS�FYFNQMF�QBS

%PVCMF�DMJRVF[�BWFD� MF�CPVUPO�HBVDIF�EF� MB�TPVSJT�TVS� M�ÁMÁNFOU�4ZTUÀNF�� �6OF� GPJT� MB

GFOÂUSF� 1SPQSJÁUÁT� 4ZTUÀNF� BGGJDIÁF� TÁMFDUJPOOF[� M�POHMFU� (FTUJPOOBJSF� EF� QÁSJ�

QIÁSJRVFT�

$MJRVF[�BWFD�MF�CPVUPO

HBVDIF� EF� MB� TPVSJT

TVS� MF� TJHOF� �QMVT�

EFWBOU� MF� HSPVQF� EF

QÁSJQIÁSJRVFT� $BSUFT

BEBQUBUSJDFT� NVMUJ�

GPODUJPOT� QVJT� TÁMFD�

UJPOOF[� BWFD� VO

OPVWFBV� DMJD� EF� MB

TPVSJT�MF�DIBNQ�5FSSB�

5FD�9-FSBUF�1SP�

$MJRVF[� FOTVJUF� TVS

4VQQSJNFS� QVJT� DPO�

GJSNF[� MB� TVQQSFTTJPO

EV� QÁSJQIÁSJRVF� EBOT

MB� DPOGJHVSBUJPO

TZTUÀNF�BWFD�0,��

"QSÀT�BWPJS�TVQQSJNÁ�BWFD�TVDDÀT�MF�QÁSJQIÁSJRVF�DMJRVF[�TVS�'FSNFS��
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� %ÁTJOTUBMMBUJPO�EFT�QJMPUFT�TPVT�8JOEPXT�������
&OTVJUF�EPVCMF�DMJRVF[�TVS�"KPVU�4VQQSFTTJPO�EF�QSPHSBNNFT�EBOT�MF�1BOOFBV�EF�DPOGJ�

HVSBUJPO��%BOT�M�POHMFU�*OTUBMMBUJPO�%ÁTJOTUBMMBUJPO�DIPJTJTTF[�EBOT�MB�MJTUF�EFT�EJGGÁSFO�

UFT� BQQMJDBUJPOT� FU� EFT� BVUSFT� QJMPUFT� MF� DIBNQ� 9-FSBUF� 1SP� 1JMPUF� QVJT� DMJRVF[� TVS

"KPVUFS�4VQQSJNFS�

4ÁMFDUJPOOF[�FOTVJUF�%ÁTJOTUBMMFS�9-FSBUF�1SP�BGJO�EF� SFUJSFS�EV�TZTUÀNF� MFT�QJMPUFT�FU

BVUSFT�DPNQPTBOUT�EF�MB�DBSUF�9-FSBUF�

$MJRVF[�FOTVJUF�TVS�0,�FU� MB�EÁTJOTUBMMBUJPO�EF� MB�DBSUF�9-FSBUF�1SP�BWFD�TFT�QJMPUFT�FU

BVUSFT�DPNQPTBOUT�FTU�UFSNJOÁF�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT�/5������	4FSWJDF1BDL���BV�NJOJNVN

8JOEPXT�/5������	4FSWJDF1BDL���BV�NJOJNVN

7FVJMMF[�OPUFS�RVF�QPVS�M�JOTUBMMBUJPO�EFT�QJMPUFT�WPVT�EFWF[�ÂUSF�EÁDMBSÁ�DPNNF�BENJOJT�

USBUFVS�

0VWSF[�MF�QBOOFBV�EF�DPOGJHVSBUJPO�BJOTJ���

&OTVJUF�EPVCMF�DMJRVF[�TVS�NVMUJNÁEJB�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT�/5������	4FSWJDF1BDL���BV�NJOJNVN

%BOT�MB�GFOÂUSF�1SPQSJÁUÁT�EF�.VMUJNÁ�

EJB� DMJRVF[� TVS� MlPOHMFU�1ÁSJQIÁSJRVFT

FU�DMJRVF[�FOTVJUF�TVS�"KPVUFS�

1VJT�TÁMFDUJPOOF[�1JMPUF�OPO

MJTUÁ�PV�NJT�¸�KPVS�FU�DMJRVF[

TVS�0,�

&OUSF[�BV�DMBWJFS� MF�DIFNJO�E�BDDÀT�<CD>:\Drivers\WinNT\francais� FU�DMJRVF[�TVS

0,�PV�TVS�1BSDPVSJS�BGJO�EF�TÁMFDUJPOOFS�MF�SÁQFSUPJSF�BQQSPQSJÁ�¸�M�BJEF�EF�MB�TPVSJT�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



*OTUBMMBUJPO�EFT�QJMPUFT� 8JOEPXT�/5������	4FSWJDF1BDL���BV�NJOJNVN

4J�WPVT�BWF[�DMJRVÁ�TVS�1BSDPVSJS�TÁMFDUJPOOF[�EBOT

MB�GFOÂUSF�TVJWBOUF�WPUSF�MFDUFVS�EF�DÁEÁSPNT�QVJT

MF� SÁQFSUPJSF� <CD>:\Drivers\WinNT\fran-

cais�

4ÁMFDUJPOOF[� M�ÁMÁNFOU� 5FSSB5FD

9-FSBUF�1SP�FU�DMJRVF[�TVS�0,�

%BOT�MB�GFOÂUSF�TVJWBOUF�DPOGJSNF[�¸

OPVWFBV� RVF� WPVT� WPVMF[� JOTUBMMFS

MFT�QJMPUFT�

&OTVJUF�WFVJMMF[�WÁSJGJFS�MFT�SÁHMBHFT

.*%*�

0VWSF[�¸�DFU�FGGFU�MF�1BOOFBV�EF�DPO�

GJHVSBUJPO�EF�8JOEPXT�FU�EPVCMF�DMJ�

RVF[� TVS�.VMUJNÁEJB�� 4ÁMFDUJPOOF[

FOTVJUF�M�POHMFU�.*%*�

4J� WPVT� OF� QPTTÁEF[� QBT� EF� UBCMF

E�POEFT� OJ� EF� DBSUF� GJMMF� EF� UBCMF

E�POEFT�FYUFSOF�WFVJMMF[�WPVT�BTTV�

SFS� RVF� MF� DIBNQ� 9-FSBUF� 1SP
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E�POEFT� PV� VOF� DBSUF� GJMMF� EF� UBCMF
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*OTUBMMBUJPO�EV�KFV�EF�MPHJDJFMT*OTUBMMBUJPO�BVUPNBUJRVF�WJB�MF�QSPHSBNNF�EF�EÁNBSSBHF�BVUPNBUJRVF�9-FSB�
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3FNBSRVF�JNQPSUBOUF����7FVJMMF[�VUJMJTFS�QPVS�MF�UFTU�EV�MPHJDJFM�EF�SFDPOOBJTTBODF�WPDBMF�

*#.�7JB7PJDF���VOJRVFNFOU�EFT�DBTRVFT�BVEJP�PV�EFT�NJDSPQIPOFT�EF�IBVUF�RVBMJUÁ�BGJO�

E�PCUFOJS�VO�UBVY�EF�SFDPOOBJTTBODF�PQUJNBM�

*OTUBMMBUJPO�BVUPNBUJRVF�WJB�MF�QSPHSBNNF�EF�EÁNBS�
SBHF�BVUPNBUJRVF�9-FSBUF�1SP
7PVT�QPVWF[�ÁWJUFS�MFT�EJGGÁSFOUFT�TÁMFDUJPOT�EF�SÁQFSUPJSFT�FO�VUJMJTBOU�MF�QSPHSBNNF�EF�

EÁNBSSBHF�BVUPNBUJRVF�EF�MB�DBSUF�9-FSBUF�1SP�

-PSTRVF�MB�GPODUJPO�EF�MFDUVSF�BVUPNBUJRVF�EF�WPUSF�PSEJOBUFVS�FTU�BDUJWÁF�JOUSPEVJTF[�

TJNQMFNFOU�MF�$%�9-FSBUF�1SP�EBOT�WPUSF�MFDUFVS�EF�DÁEÁSPNT�FU�MF�QSPHSBNNF�EF�EÁNBS�

SBHF�BVUPNBUJRVF�TFSB�MBODÁ��4J�UFM�O�FTU�QBT�MF�DBT�DMJRVF[�EFVY�GPJT�BWFD�MF�CPVUPO�HBV�

DIF�EF�MB�TPVSJT�TVS�M�JDÌOF�9-FSBUF�1SP�$%�EBOT�MB�GFOÂUSF�EV�QPTUF�EF�USBWBJM�

&OTVJUF�WPVT�QPVSSF[�JOTUBMMFS�MF�KFV�EF�MPHJDJFMT�QBS�M�JOUFSNÁEJBJSF�EV�NFOV�EV�QSP�
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$POOFYJPO�E�BQQBSFJMT�FYUFSOFT� $POOFYJPO�EFT�IBVU�QBSMFVST���DBTRVFT�BVEJP�
$POOFYJPO�E�BQQBSFJMT�FYUFSOFT�
7PVT�QPVWF[�SBDDPSEFS�¸�WPUSF�DBSUF�9-FSBUF�1SP�EFT�IBVU�QBSMFVST�BDUJGT�PV�EFT�DBTRVFT

BVEJP�MB�TPSUJF�BVEJP�EF�WPUSF�MFDUFVS�EF�DÁEÁSPNT�VO�DMBWJFS�.*%*�VO�NJDSPQIPOF�FU�VOF

NBOFUUF�EF�KFV��%F�QMVT�WPVT�QPVWF[�VUJMJTFS�VO�BQQBSFJM�BVEJP�BOBMPHJRVF�PV�OVNÁSJRVF

FYUFSOF�	UVOFS�UBCMF�EF�NJYBHF�MFDUFVS�EF�EJTRVF�BVEJPOVNÁSJRVF�MFDUFVS�EF�NJOJ�EJT�

RVF�MFDUFVS�EF�CBOEF�BVEJP�OVNÁSJRVF�FUD�
�

$POOFYJPO�EFT�IBVU�QBSMFVST���DBTRVFT�BVEJP�
"VY�TPSUJFT���FU���QFVWFOU�ÂUSF�DPOOFDUÁT� UPVT�MFT�BQQBSFJMT�FYUFSOFT�UFMT�RVF�DBTRVFT

BVEJP�IBVU�QBSMFVST�BDUJGT�PV�MB�DIBÆOF�TUÁSÁP��1PVS�M�FNQMPJ�EF���IBVU�QBSMFVST�PV�E�VO

DBTRVF�BVEJP�D�FTU�MB�TPSUJF���RV�JM�DPOWJFOU�E�VUJMJTFS��1PVS�M�FNQMPJ�EF���IBVU�QBSMFVST

MFT�IBVU�QBSMFVST�BWBOU�EPJWFOU�ÂUSF�DPOOFDUÁT�¸�MB�TPSUJF���FU�MFT�IBVU�QBSMFVST�BSSJÀSF�¸�MB

TPSUJF����

*OTUBMMBUJPO�EFT�IBVU�QBSMFVST�BGJO�E�PCUFOJS�VOF�JNBHF�
TPOPSF�PQUJNBMF�"�%

/PVT�WPVT�DPOTFJMMPOT�E�JOTUBMMFS�MFT�IBVU�QBSMFVST�UFMT�RV�JMT�TPOU�SFQSÁTFOUÁT�TDIÁNBUJ�

RVFNFOU�TVS�M�JMMVTUSBUJPO�BGJO�EF�QSPGJUFS�QMFJOFNFOU�EF�M�JNBHF�TPOPSF�"�%�
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$POOFYJPO�E�BQQBSFJMT�FYUFSOFT� $POOFYJPO�ElVO�NJDSPQIPOF�
�

$POOFYJPO�ElVO�NJDSPQIPOF�
-B�TFOTJCJMJUÁ�E�FOUSÁF�FTU�TVGGJTBOUF�QPVS�MF�GPODUJPOOFNFOU�BWFD�EFT�NJDSPQIPOFT�¸�DPO�

EFOTBUFVS�PV�EFT�NJDSPQIPOFT�EZOBNJRVFT�E�VTBHF�EBOT�MF�DPNNFSDF�

$POOFYJPO�ElVO�BQQBSFJM�BVEJP�FYUFSOF�
-��FOUSÁF�EF� MJHOF�	-*/&� */
�FTU�QSÁWVF�QPVS� MB�DPOOFYJPO�E�BQQBSFJMT�FYUFSOFT�UFMT�RVF
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�ÂUSF�NÁMBOHÁFT�BVY
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$POOFYJPO�E�BQQBSFJMT�FYUFSOFT� $POOFYJPO�ElVO�BQQBSFJM�BVEJP�OVNÁSJRVF�
$POOFYJPO�ElVO�BQQBSFJM�BVEJP�OVNÁSJRVF�
-B�TPSUJF�OVNÁSJRVFFTU�QSÁWVF�QPVS�MB�DPOOFYJPO�E�BQQBSFJMT�FYUFSOFT�UFMT�RVF�MFDUFVS�EF

NJOJ�EJTRVFT� PV� MFDUFVS� EF� CBOEF� BVEJP�OVNÁSJRVF� FUD�-FT� GSÁRVFODFT� TVJWBOUFT� TPOU

TVQQPSUÁFT����������FU����L)[��-B�DPOOFYJPO�T�PQÀSF�QBS�M�JOUFSNÁEJBJSF�E�VO�DºCMF�EF

MJBJTPO�504�E�VTBHF�EBOT�MF�DPNNFSDF�
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$POOFYJPO�E�BQQBSFJMT�FYUFSOFT� -B�DPOOFYJPO�.*%*�
-B�DPOOFYJPO�.*%*�
1PVS� SBDDPSEFS�WPUSF� DBSUF�TPO�¸�VO�DMBWJFS�.*%*�¸�VO�TZOUIÁUJTFVS�PV�¸�VO�FYQBOEFVS

FYUFSOF�WPVT�BWF[�CFTPJO�E�VO�DºCMF�TQÁDJBM�RVF�WPVT�QPVWF[�PCUFOJS�FO�PQUJPO�TPVT�MB

EÁTJHOBUJPO�.*%*�,*5�	PV�GPVSOJ�BWFD�MFT�DMBWJFST�5FSSB5FD
��$F�DºCMF�WPVT�QFSNFU�ElVUJMJ�

TFS�HSºDF�¸�MB�MJBJTPO�BWFD�MF�QPSU�KFVY�.*%*�VOF�DPOOFYJPO�QPVS�NBOFUUF�EF�KFV�.*%*�*O

FU�.*%*�0VU�

"UUFOUJPO���6UJMJTF[�VOJRVFNFOU�MF�DºCMF�.*%*�EV�GBCSJDBOU�EF�WPUSF�DBSUF�TPO��

3FMJF[�MB�TPSUJF�.*%*�0VU�EF�WPUSF�DMBWJFS�̧ �M�FOUSÁF�.*%*�*O�EV�.*%*�,*5��$FDJ�QFSNFU�E�FOSF�

HJTUSFS�EF�MB�NVTJRVF�BWFD�VO�MPHJDJFM�TÁRVFODFVS�BV�NPZFO�EF�WPUSF�DMBWJFS��4J�WPVT�TPV�

IBJUF[�ÁHBMFNFOU�SFTUJUVFS�EFT�GJDIJFST�.*%*�WJB�WPT�QÁSJQIÁSJRVFT�.*%*�FYUFSOFT�SFMJF[�MB

TPSUJF�.*%*�0VU�EV�.*%*�,*5�¸�M�FOUSÁF�.*%*�*O�EF�WPUSF�TZOUIÁUJTFVS�DMBWJFS�PV�FYQBOEFVS�

1PVS�MB�DPOOFYJPO�.*%*�NBOFUUF�EF�KFV�JM�T�BHJU�E�VO�DPOOFDUFVS�GFNFMMF����QÌMFT�RVJ�FTU

ÁHBMFNFOU�BEBQUÁ�QPVS�MB�DPOOFYJPO�E�VOF�NBOFUUF�EF�KFV�

$POOFYJPO�EF�MB�NBOFUUF�EF�KFV
-F�DPOOFDUFVS�GFNFMMF����QÌMFT�ÁWPRVÁ�DJ�EFTTVT�PGGSF�MB�QPTTJCJMJUÁ�EF�DPOOFDUFS�VOF�PV

EFVY�NBOFUUFT�EF�KFVY��$F�QPSU�QFVU�ÂUSF�BDUJWÁ�PV�EÁTBDUJWÁ�WJB�MB�DPOGJHVSBUJPO��"UUFOUJPO

��EFVY�QPSUT�KFV�OF�QFVWFOU�QBT�ÂUSF�BDUJGT�TJNVMUBOÁNFOU�EBOT�VO�NÂNF�PSEJOBUFVS��4J
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$POOFYJPO�E�VO�MFDUFVS�EF�DÁEÁSPNT�BVEJP�
3FMJF[�MF�DºCMF�BVEJP�EV�MFDUFVS�EF�DÁEÁSPNT�BWFD�MF�DPOOFDUFVS�.1$��OPJS�RVJ�TF�USPVWF

TVS�MB�DBSUF�9-FSBUF�1SP��-F�DºCMF�BVEJP�BQQSPQSJÁ�EFWSBJU�TF�USPVWFS�BWFD�MFT�GPVSOJUVSFT

EF�WPUSF�MFDUFVS�EF�DÁEÁSPNT��1PVS�QMVT�EF�EÁUBJMT�WFVJMMF[�DPOTVMUFS�MB�EPDVNFOUBUJPO�EF

WPUSF�MFDUFVS�EF�DÁEÁSPNT�
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�
-F�DPOOFDUFVS�5"%�	DPOOFDUFVS�.1$��WFSU
�FTU�BQQSPQSJÁ�QPVS�MB�DPOOFYJPO�BVEJP�E�VOF
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SFTUJUVFS�MFT�TJHOBVY�BVEJP�EV�NPEFN�QBS�M�JOUFSNÁEJBJSF�EF�MB�DBSUF�TPO�RVF�EF�USBOTNFU�

USF�MFT�TJHOBVY�BVEJP�WFST�M�FOUSÁF�BVEJP�EV�NPEFN�QBS�FYFNQMF�QPVS�EFT�NPEFNT�WPDBVY

QFSNFUUBOU� M�FOSFHJTUSFNFOU�E�VO� UFYUF�BV�NPZFO�E�VO�NJDSPQIPOF�DPOOFDUÁ�¸� MB�DBSUF

TPO�

-B�DPOOFYJPO�"VY�
-F�DPOOFDUFVS�"VY�	DPOOFDUFVS�.1$��CMBOD
�FTU�VOF�FOUSÁF�EF�MJHOF�TUÁSÁP�RVF�WPVT�QPV�
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$POOFYJPO�EF�DBSUFT�ElFYUFOTJPO� $POOFYJPO�ElVO�NPEVMF�EF�UBCMF�E�POEFT�
$POOFYJPO�EF�DBSUFT�ElFYUFOTJPO�

$POOFYJPO�ElVO�NPEVMF�EF�UBCMF�E�POEFT�
*M� FTU� QPTTJCMF� EF� SBDDPSEFS� VO

NPEVMF�EF�UBCMF�E�POEFT�¸�CSPDIFT

DPNQBUJCMFT� 8BWF#MBTUFS� BV� DPO�

OFDUFVS�E�FYUFOTJPO�EF�MB�DBSUF�9-F�

SBUF� 1SP�� 7FJMMF[� BCTPMVNFOU� ¸� DF

RVF�MF�NPEVMF�EF�UBCMF�E�POEFT�TPJU

DPSSFDUFNFOU� FNCSPDIÁ� D�FTU�¸�

EJSF�RVF� MB�CSPDIF���EV�DPOOFDUFVS

E�FYUFOTJPO�EF� MB�DBSUF�9-FSBUF�1SP

EPJU�ÂUSF�SBDDPSEÁF�BWFD�MB�CSPDIF��

EV� DPOOFDUFVS� GFNFMMF� SFMBUJG� BV

NPEVMF� EF� UBCMF� E�POEFT�� -FT� SBO�

HÁFT�EF�DPOOFDUFVST�EPJWFOU�DPSSFT�

QPOESF��7FVJMMF[�ÁHBMFNFOU�DPOTVMUFS�MB�EPDVNFOUBUJPO�EV�GBCSJDBOU�EF�MB�UBCMF�E�POEFT�

-F�DPOOFDUFVS�E�FYUFOTJPO�
-B�DPOOFYJPO�E�FYUFOTJPO�PGGSF�MB

QPTTJCJMJUÁ�E�ÁUFOESF� MB� GPODUJPO�

OBMJUÁ�EF�MB�DBSUF�9-FSBUF�1SP�¸�EV

NBUÁSJFM� TVQQMÁNFOUBJSF�� 1PVS

M�JOTUBOU� DFQFOEBOU� BVDVO

NBUÁSJFM� TVQQMÁNFOUBJSF� O�FTU� ¸

EJTQPTJUJPO�QPVS�MB�DBSUF�9-FSBUF

1SP��

$F�DPOOFDUFVS�OF�DPOWJFOU�1"4�QPVS�M�JOTFSUJPO�EV�NPEVMF�E�FYUFOTJPO�EV�TZTUÀ�

NF�EF�SÁDFQUJPO�"DUJWF3BEJP��-B�SFTQPOTBCJMJUÁ�EF�5FSSB5FD�O�FTU�QBT�FOHBHÁF

RVBOU�BVY�EPNNBHFT�NBUÁSJFMT�DBVTÁT�QBS�M�VUJMJTBUJPO�JOBQQSPQSJÁF�EF�DF�DPO�

OFDUFVS�E�FYUFOTJPO��
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-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� $POGJHVSBUJPO�EV�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-F�
-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-F�
SBUF�1SP�
"WFD�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP�WPVT�QPVWF[�UPVU�DPOUSÌMFS�EFQVJT

MB�DPOGJHVSBUJPO�EFT�IBVU�QBSMFVST�KVTRV�BV�DIBSHFNFOU�EF�KFVY�E�ÁDIBOUJMMPOT�BMUFSOBUJGT

FO�QBTTBOU�QBS�MFT�ÁHBMJTFVST�HSBQIJRVFT��7PVT�BQQSFOESF[�UPVU�DFMB�EBOT�MF�QBSBHSBQIF

TVJWBOU�

-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP�FTU�ÁHBMFNFOU�EJTQPOJCMF�TPVT

8JOEPXT�/5�����NBJT�O�Z�QSPQPTF�DFQFOEBOU�RVF�M�POHMFU�1BOOFBV�EF�DPOGJHV�

SBUJPO�.*%*��-FT�BVUSFT�POHMFUT�1BSBNÀUSFT�E�"�%�%ÁNPOTUSBUJPO�E�"�%�FU�4PS�

UJF� OVNÁSJRVF� OF� TPOU� QBT� EJTQPOJCMFT� ÁUBOU� EPOOÁ� RVF� QPVS� M�JOTUBOU� DFT

GPODUJPOT�OF�TPOU�TVQQPSUÁFT�RVF�QBS�MFT�QJMPUFT�EF�8JOEPXT�������

$POGJHVSBUJPO�EV�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-F�
SBUF�1SP�
"QSÀT�M�JOTUBMMBUJPO�EFT�QJMPUFT�M�JDÌOF�EV�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP

FTU� JOTUBMMÁF� BVUPNBUJRVFNFOU� EBOT� MF� 1BOOFBV� EF� DPOGJHVSBUJPO� FU� EBOT� MB� CBSSF� EFT

UºDIFT�

4J�M�JDÌOF�EV�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP�O�BQQBSBÆU�QBT�EBOT�MB�CBSSF

EFT�UºDIFT�WFVJMMF[�EÁNBSSFS�MF�1BOOFBV�EF�DPOGJHVSBUJPO�FU�EÁNBSSF[�MF�1BOOFBV�EF�DPN�

NBOEF�¸�QBSUJS�EF�M¸��%ÁTBDUJWF[�FOTVJUF�M�PQUJPO�"GGJDIFS�M�JDÌOF�EBOT�MB�CBSSF�EFT�UºDIFT

QVJT�SÁBDUJWF[�M�PQUJPO�EF�NBOJÀSF�¸�DF�RVF�M�JDÌOF�BQQBSBJTTF�EBOT�MB�CBSSF�EFT�UºDIFT�
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-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� %ÁNBSSFS�FU�RVJUUFS�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�
%ÁNBSSFS�FU�RVJUUFS�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�
9-FSBUF�1SP�
-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP�QFVU�ÂUSF�EÁNBSSÁ�TPJU�¸�QBSUJS�EV�1BO�

OFBV�EF�DPOGJHVSBUJPO�TPJU�¸�QBSUJS�EF�MB�CBSSF�EFT�UºDIFT�

1PVS�BDDÁEFS�BV�NFOV�$POUSÌMF�EV�QMBUFBV�EF�MB

DBSUF�9-FSBUF�1SP�WFVJMMF[�DMJRVFS�BWFD� MF�CPV�

UPO�ESPJU�EF�MB�TPVSJT�TVS�M�JDÌOF�9-FSBUF�EBOT�MB

CBSSF�EFT�UºDIFT�

%BOT� MF�NFOV�BJOTJ� EÁSPVMÁ� WPVT�QPVSSF[� USÀT

WJUF�FOUSFQSFOESF�WPT�SÁHMBHFT�

4ÁMFDUJPO�EF�MB�TPSUJF�EV�TPO���	VOJRVFNFOU�TPVT�8JOEPXT������
�

o $BTRVF

o )BVU�QBSMFVST�TBUFMMJUFT

o )BVU�QBSMFVST�EV�NPOJUFVS

o )BVU�QBSMFVST�RVBESJQIPOJRVFT
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� %ÁNBSSFS�FU�RVJUUFS�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�
"GJO�EF� TVQQPSUFS� EBOT� MFT�BQQMJDBUJPOT� M�"�%s�PV� MF�%JSFDU4PVOEs�%�EF�HBSBOUJS� MB

NFJMMFVSF�SFTUJUVUJPO�EV�TPO�WPVT�QPVWF[�SÁHMFS�JDJ�MB�DPOGJHVSBUJPO�EFT�IBVU�QBSMFVST�EF

NBOJÀSF�¸�VUJMJTFS�MFT�BMHPSJUINFT�TQÁDJBMFNFOU�EÁWFMPQQÁT�QPVS�DIBRVF�UZQF�EF�TPSUJF�

3ÁHMFS�MFT�QSPQSJÁUÁT�EV�TPO�

1BS� DF� CJBJT� MF� 1BOOFBV� EF� DPNNBOEF� EF� MB� DBSUF� 9-FSBUF� 1SP� QFVU� ÁHBMFNFOU� ÂUSF

EÁNBSSÁ�

4VQQSJNFS�MF�DPOUSÌMF�EV�QMBUFBV�

4VQQSJNF�M�JDÌOF�$POUSÌMF�EV�QMBUFBV�EBOT�MB�CBSSF�EFT�UºDIFT��4J�M�JDÌOF�EF�MB�DBSUF�9-F�

SBUF�1SP�BQQBSBÆU�̧ �OPVWFBV�EBOT�MB�CBSSF�EFT�UºDIFT�QMBDF[�WPVT�EBOT�MF�1BOOFBV�EF�DPO�

GJHVSBUJPO� FU� EÁNBSSF[� MF� 1BOOFBV� EF� DPNNBOEF� EF� MB� DBSUF� 9-FSBUF� 1SP� QVJT� BDUJWF[

"GGJDIFS�M�JDÌOF�EBOT�MB�CBSSF�EFT�UºDIFT�

4J� M�JDÌOF� EF� MB� DBSUF� 9-FSBUF� 1SP� OF

EFWBJU�QBT�BQQBSBÆUSF�EBOT�MB�CBSSF�EFT

UºDIFT�EÁNBSSF[� MF�1BOOFBV�EF� DPN�

NBOEF�EF� MB�DBSUF�9-FSBUF�¸�QBSUJS�EV

1BOOFBV�EF�DPOGJHVSBUJPO�QVJT�BDUJWF[

M�PQUJPO�"GGJDIFS� M�JDÌOF�EBOT� MB�CBSSF

EFT�UºDIFT�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� 0OHMFU�1BOOFBV�EF�DPOGJHVSBUJPO�
0OHMFU�1BOOFBV�EF�DPOGJHVSBUJPO�
1BS� M�JOUFSNÁEJBJSF� EF� M�POHMFU� 1BO�

OFBV� EF� DPOGJHVSBUJPO� WPVT� QPVWF[

EÁNBSSFS�EJWFSTFT�BQQMJDBUJPOT�NVMUJ�

NÁEJB� DPNNF� MF� SÁHMBHF�EV� WPMVNF

MF� MFDUFVS� NVMUJNÁEJB� FU� M�ÁHBMJTFVS

HSBQIJRVF�¸����CBOEFT�EF�MB�DBSUF�9-F�

SBUF� 1SP�� 1BS� BJMMFVST� WPVT� QPVWF[

EÁNBSSFS�MFT�1BOOFBVY�EF�DPNNBOEF

.VMUJNÁEJB�FU�$POUSÌMFVST�EF�KFV�BGJO

EF� DPOGJHVSFS� DFSUBJOFT�QSPQSJÁUÁT�EF

MB�DBSUF�TPO�

%F�QMVT�PO�QFVU�JDJ�DPOGJHVSFS�MF�GBJU�RVF�M�JDÌOF�EV�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-F�

SBUF�1SP�BQQBSBJTTF�PV�OPO�EBOT�MB�CBSSF�EFT�UºDIFT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� -�ÁHBMJTFVS�HSBQIJRVF�
-�ÁHBMJTFVS�HSBQIJRVF�
-�ÁHBMJTFVS�PGGSF�MB�QPTTJCJMJUÁ�EF�SÁHMFS�JOEJWJEVFMMFNFOU�MF�WPMVNF�TPOPSF�SFMBUJG�BVY�EJG�

GÁSFOUFT�QMBHFT�EF�GSÁRVFODF��1BS�BJMMFVST�MF�DBOBM�HBVDIF�FU�MF�DBOBM�ESPJU�QFVWFOU�ÂUSF

SÁHMÁT�TÁQBSÁNFOU�PV�TJNVMUBOÁNFOU��

(SPVQÁ���DMJRVF[�TVS�(SPVQÁ�QPVS�SÁHMFS�MF�DBOBM�HBVDIF�FU�MF�DBOBM�ESPJU�TJNVMUBOÁNFOU�

4ÁQBSÁ����DMJRVF[�TVS�4ÁQBSÁ�QPVS�SÁHMFS�MF�DBOBM�HBVDIF�FU�MF�DBOBM�ESPJU�TÁQBSÁNFOU�

1PVS� MFT�EJGGÁSFOUT� UZQFT�NVTJDBVY� JM�FYJTUF�EFT�QSÁSÁHMBHFT�QPVS� M�ÁHBMJTFVS�RVF�WPVT

QPVWF[�VUJMJTFS�PV�DMJRVF[�TVS�6UJMJTBUFVS�FU�FGGFDUVF[�WPT�SÁHMBHFT�JOEJWJEVFMT�RVJ�TFSPOU

FOTVJUF�NÁNPSJTÁT��-PSTRVF�WPVT�DMJRVFSF[�MB�QSPDIBJOF�GPJT�TVS�6UJMJTBUFVS�WPT�SÁHMBHFT

TFSPOU�SBQQFMÁT�

4BVUFS����4J�WPVT�WPVMF[�DPOUPVSOFS�M�ÁHBMJTFVS�DMJRVF[�TVS�4BVUFS�

-FT�EFSOJFST�SÁHMBHFT�FGGFDUVÁT�SFMBUJGT�¸�M�ÁHBMJTFVS�TPOU�DPOTFSWÁT�NÂNF�BQSÀT�MB�GFSNF�

UVSF�EF�M�BQQMJDBUJPO�&HBMJTFVS�EF�UFMMF�TPSUF�RVF�WPVT�QVJTTJF[�QBS�FYFNQMF�FGGFDUVFS�MFT

SÁHMBHFT�QPVS�VO�NPSDFBV�EÁUFSNJOÁ�GFSNFS�M�ÁHBMJTFVS�FU�EÁNBSSFS�MF�NPSDFBV�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� 0OHMFU�.*%*�
0OHMFU�.*%*�
&GGFU���FU�&GGFU�����JDJ�WPVT�QPVWF[

BQQMJRVFS���FGGFUT�QBSNJ���TVS�VO

NPSDFBV�.*%*�FU�GJYFS�M�JOUFOTJUÁ

EF� M�FGGFU� BV� NPZFO� EF� DIBRVF

QPUFOUJPNÀUSF� TPVT�KBDFOU�� 6O

FGGFU� OF� QFVU� ÂUSF� TÁMFDUJPOOÁ

RV�VOF� TFVMF� GPJT� D�FTU�¸�EJSF

RVF�TJ��$IPFVS��B�ÁUÁ�TÁMFDUJPOOÁ

QPVS� M�FGGFU� �� JM� OF� QPVSSB� QMVT

ÂUSF�TÁMFDUJPOOÁ�QPVS�M�FGGFU����%F

QMVT� M�FOTFNCMF�EFT� FGGFUT� QFVU

ÂUSF�EÁTBDUJWÁ��-FT�FGGFUT�OF�TPOU

EJTQPOJCMFT� RVF� QPVS� MFT� NPS�

DFBVY�.*%*�RVJ�TFSPOU�SFTUJUVÁT�QBS�M�JOUFSNÁEJBJSF�EF�MB�UBCMF�E�POEFT�EF�MB�DBSUF�9-FSBUF

1SP�

5ÁMÁDIBSHFS����0VWSF�VOF�CPÆUF�EF�EJBMPHVF�BV�NPZFO�EF�MBRVFMMF�WPVT�QPVWF[�DIBSHFS�VO

KFV�E�ÁDIBOUJMMPOT�BMUFSOBUJG�EBOT�MB�NÁNPJSF��-F�KFV�E�ÁDIBOUJMMPOT�EPJU�ÂUSF�DPOGPSNF�¸�MB

TQÁDJGJDBUJPO� %-4� ���� FU� OF� EFWSBJU� QBT� EÁQBTTFS� MB� NPJUJÁ� EF� MB� UBJMMF� HMPCBMF� EF� MB

NÁNPJSF�TZTUÀNF��-FT�OPVWFBVY�JOTUSVNFOUT�QFVWFOU�ÂUSF�VUJMJTÁT�JNNÁEJBUFNFOU�BQSÀT

MF�DIBSHFNFOU�EBOT�MB�NÁNPJSF�TBOT�SFEÁNBSSBHF�EF�M�PSEJOBUFVS��4J�WPVT�TPVIBJUF[�SÁV�

UJMJTFS�MF�KFV�E�ÁDIBOUJMMPOT�TUBOEBSE�TÁMFDUJPOOF[�TPVT�8JOEPXT�������MF�SÁQFSUPJSF�Sys-

tème �EF�WPUSF�SÁQFSUPJSF�8JOEPXT�FU�TPVT�8JOEPXT�/5�����MF�SÁQFSUPJSF�System32 �EF

WPUSF�SÁQFSUPJSF�8JOEPXT�/5�FU�DIBSHF[�MF�GJDIJFS�au30gm.arl.

.PEF�8BWFUBCMF����*DJ�WPVT�EÁUFSNJOF[�MF�OPNCSF�NBYJNVN�EF�WPJY�EJTQPOJCMFT��-FT���

QSFNJÀSFT�WPJY�TPOU�UPUBMFNFOU�HÁOÁSÁFT�QBS�MB�QVDF�EF�MB�DBSUF�9-FSBUF�1SP�FU�MFT�����WPJY

SFTUBOUFT�TPOU�EFT�WPJY�MPHJDJFMMFT�

4PSUJF�.*%*�EF�MB�GFOÂUSF�%04����*DJ�WPVT�EÁUFSNJOF[�TJ�MB�UBCMF�E�POEFT�EF�MB�DBSUF�9-FSBUF

1SP�SF¿PJU�FU�SFTUJUVF�MFT�EPOOÁFT�.*%*�¸�QBSUJS�E�VOF�GFOÂUSF�%04�EF�8JOEPXT�������PV

QBS�VO�NPEVMF�DPOOFDUÁ�¸� M�JOUFSGBDF�EV�.16�����QBS�FYFNQMF�VOF�DBSUF� GJMMF�EF� UBCMF

E�POEFT��4J�WPVT�OF�QPTTÁEF[�QBT�E�BQQBSFJM�.*%*�FYUFSOF�TÁMFDUJPOOF[�JDJ�9-FSBUF�1SP

8BWFUBCMF��$FUUF�CPÆUF�EF�TÁMFDUJPO�O�FTU�EJTQPOJCMF�RVF�TPVT�8JOEPXT��������
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� 0OHMFU�1BSBNÀUSFT�E�"�%�
0OHMFU�1BSBNÀUSFT�E�"�%�
*DJ�TF�SÀHMFOU�TQÁDJBMFNFOU�MFT�QBSBNÀ�

USFT� FTTFOUJFMT� QPVS� MB� SFTUJUVUJPO� EF

M�"�%s�

.PEF�EF�TPSUJF�"�%�

$BTRVF���4ÁMFDUJPOOF[�DF�NPEF�MPSTRVF

WPVT� VUJMJTF[� VO� DBTRVF� BVEJP� QPVS� MB

SFTUJUVUJPO�

)BVU�QBSMFVST�TBUFMMJUFT���-PSTRVF� WPT

EFVY� IBVU�QBSMFVST� TPOU� ¸� EJTUBODF

BTTF[�JNQPSUBOUF�M�VO�EF�M�BVUSF�

)BVU�QBSMFVST�EV�NPOJUFVS���-PSTRVF�WPT�EFVY�IBVU�QBSMFVST�TPOU�̧ �GBJCMF�EJTUBODF�M�VO�EF

M�BVUSF�

)BVU�QBSMFVST�RVBESJQIPOJRVFT���-PSTRVF�WPVT�VUJMJTF[�RVBUSF�IBVU�QBSMFVST�PV�EFVY�QBJ�

SFT�E�FODFJOUFT�

"GGBJCMJTTFNFOU����-F� SÁHMBHF�EF� M�BGGBJCMJTTFNFOU� 	GBEJOH
� WPVT�QFSNFU� FO�NPEF�IBVU�

QBSMFVST� RVBESJQIPOJRVFT� EF� SÁQBSUJS� MF� WPMVNF� TPOPSF� TVS� MFT� IBVU�QBSMFVST� BWBOU� FU

BSSJÀSF�

4QMBTI�"�%�

4FMPO�RVF�WPVT�BZF[�NJT�VOF�DPDIF�FO�GBDF�EF�-JSF�M�BVEJP�PV�"GGJDIFS�M�ÁDSBO�BGJO�EF�MFT

BDUJWFS�PV�EF�MFT�EÁTBDUJWFS�BQQBSBÆU�QPVS�MFT�BQQMJDBUJPOT�TVQQPSUBOU�M�"�%�M�"�%�4PVOE

FO�NÂNF�UFNQT�RVF�MF�MPHP�"�%�RVJ�BGGJDIF�TPVT�MF�MPHP�MF�NPEF�EF�SFTUJUVUJPO�EÁGJOJ�	DBT�

RVF�IBVU�QBSMFVST�RVBESJQIPOJRVFT���


%ÁTBDUJWFS�M�BDDÁMÁSBUJPO�EV�NBUÁSJFM�%JSFDU4PVOE�

$FUUF�DBTF�EF�DPOUSÌMF�PGGSF�MB�QPTTJCJMJUÁ�EF�EÁTBDUJWFS�M�BDDÁMÁSBUJPO�EV�NBUÁSJFM�%JSFDU�

4PVOE�EF�MB�DBSUF�9-FSBUF�1SP��*M�FYJTUF�EFT�KFVY�RVJ�OF�DPOUSÌMFOU�QBT�MF�OPNCSF�EF�UBN�

QPOT�NBUÁSJFMT�%JSFDU4PVOE�RVJ�TPOU�FGGFDUJWFNFOU�EJTQPOJCMFT��$FDJ�QFVU�DPOEVJSF�¸�EFT

FSSFVST�EF�QSPHSBNNF�EF�TPSUF�RV�JM�FTU�DPOTFJMMÁ�EBOT�DF�DBT�EF�EÁTBDUJWFS�M�BDDÁMÁSBUJPO

EV�NBUÁSJFM�%JSFDU4PVOE�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



-F�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP� 0OHMFU�%ÁNPOTUSBUJPO�E�"�%�
0OHMFU�%ÁNPOTUSBUJPO�E�"�%�
"�QBSUJS�E�JDJ�WPVT�QPVWF[�EÁNBS�

SFS�M�VOF�EFT�DJOR�EÁNPOTUSBUJPOT

EF� M�"�%� RVJ� EÁNPOUSFOU� EF

GB¿PO� JNQSFTTJPOOBOUF�DF�RV�FTU

M�"�%�FU�RVFMMFT�TPOU�MFT�QPTTJCJ�

MJUÁT�EF�M�"�%��%F�QMVT�WPVT�USPV�

WFSF[�EBOT� MF�EPTTJFS�A3D� TVS� MF

$%� MPHJDJFMT� �� QJMPUFT� 9-FSBUF

1SP� EBOT� MF� TPVT�EPTTJFS

Wavetracing� RVBUSF� EÁNPO�

TUSBUJPOT� TVQQMÁNFOUBJSFT� RVJ

QFVWFOU� ÂUSF� JOTUBMMÁFT� QBS

M�JOUFSNÁEJBJSF� EV� QSPHSBNNF

E�JOTUBMMBUJPO�� $FMMFT�DJ� EÁNPO�

USFOU�EF�NBOJÀSF�JNQSFTTJPOOBOUF�MB�UFDIOPMPHJF��8BWFUSBDJOH��SFMBUJWF�¸�M�"�%s�����

0OHMFU�4PSUJF�OVNÁSJRVF�
*DJ� WPVT� QPVWF[� EÁGJOJS� MB� GSÁ�

RVFODF� E�ÁDIBOUJMMPOOBHF� EF� MB

TPSUJF� OVNÁSJRVF� PQUJRVF� EF� MB

DBSUF�9-FSBUF�1SP��-B�NPEJGJDBUJPO

EF� MB� GSÁRVFODF� E�ÁDIBOUJMMPO�

OBHF� T�PQÀSF� JNNÁEJBUFNFOU� FU

OF� SFRVJFSU� OJ� MB� GFSNFUVSF� EV

1BOOFBV� EF� DPNNBOEF� EF� MB

DBSUF�9-FSBUF�1SP�OJ� MF�SFEÁNBS�

SBHF�EF�8JOEPXT��������
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



-F�NÁMBOHFVS�
-F�NÁMBOHFVS�
1BS� M�JOUFSNÁEJBJSF� EV� NÁMBOHFVS� 8JOEPXT� ������ TUBOEBSE� WPVT

QPVWF[�SÁHMFS� MF�WPMVNF�TPOPSF�QPVS� M�FOSFHJTUSFNFOU�FU� MB�SFTUJUV�

UJPO��7PVT�QPVWF[�EÁNBSSFS�MF�NÁMBOHFVS�QBS�M�JOUFSNÁEJBJSF�EF�M�JDÌOF��IBVU�QBSMFVS��EF

MB�CBSSF�EFT�UºDIFT�EF�8JOEPXT��������4J� MF�TZNCPMF�O�BQQBSBÆU�QBT�EBOT� MB�CBSSF�EFT

UºDIFT�WPVT�QPVWF[�BVTTJ�EÁNBSSFS�MF�NÁMBOHFVS�QBS�M�JOUFSNÁEJBJSF�EV�1BOOFBV�EF�DPN�

NBOEF�EF�MB�DBSUF�9-FSBUF�1SP����"GJO�RVF�MF�TZNCPMF��IBVU�QBSMFVS��BQQBSBJTTF�EBOT�MB

CBSSF�EFT�UºDIFT�TÁMFDUJPOOF[�ÁHBMFNFOU�EBOT�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-F�

SBUF�1SP�MF�DIBNQ�.VMUJNÁEJB�QVJT�M�POHMFU�"VEJP��-¸�TPVT�MFT�SÁHMBHFT�QPVS�MB�SFTUJUVUJPO

BVEJP�WPVT�BWF[�MB�QPTTJCJMJUÁ�EF�GBJSF�BQQBSBÆUSF�M�JDÌOF��IBVU�QBSMFVS��EBOT�MB�CBSSF�EFT

UºDIFT�

-F�SÁHMBHF�EV�WPMVNF�TPOPSF�EBOT�MB�CBSSF�EFT�UºDIFT�SÀHMF�MF

WPMVNF�TPOPSF�HMPCBM�EF�MB�TPSUJF�BVEJP�EBOT�8JOEPXT������

EBOT�MFT�GFOÂUSFT�%04�BJOTJ�RV�FO�NPEF�%04�SÁFM��1PVS�NPEJ�

GJFS� MF� WPMVNF� TPOPSF� EBOT� MFT� BQQMJDBUJPOT� %04� EÁNBSSF[

8JOEPXT�������FU�SÁHMF[�M¸�CBT�MF�WPMVNF�TPOPSF��

4J�FOTVJUF�EFT�TPVSDFT�BVEJP�TÁQBSÁFT�TPOU�USPQ�GPSUFT�WPVT

QPVWF[�MFT�BEBQUFS�JOEJWJEVFMMFNFOU�QBS�M�JOUFSNÁEJBJSF�EV�NÁMBOHFVS�

3FNBSRVF���8JOEPXT�QFVU�BVTTJ�QSÁTFOUFS�EBOT�MF�NÁMBOHFVS�EFT�SÁHMBHFT�BVEJP

RVJ�OF�TPOU�QBT�TVQQPSUÁT�QBS�MF�NBUÁSJFM�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



-F�NÁMBOHFVS�
4PVT�0QUJPOT�Å�1SPQSJÁUÁT� WPVT

QPVWF[� TÁMFDUJPOOFS� MFT� SÁHMBHFT

EFWBOU�BQQBSBÆUSF�PV�OPO�

&O�NÂNF�UFNQT�WPVT�QPVWF[�ÁHB�

MFNFOU� FOUSFQSFOESF� JDJ� MFT� SÁHMB�

HFT� QPVS� MF� NÁMBOHFVS

E�FOSFHJTUSFNFOU�� %F� QMVT� JOEÁ�

QFOEBNNFOU� EFT� SÁHMBHFT� QPVS

M�FOSFHJTUSFNFOU�FU�MB�MFDUVSF�WPVT

QPVWF[� SÁHMFS� JDJ� MB� TFOTJCJMJUÁ

E�FOSFHJTUSFNFOU� QPVS� MF� MPHJDJFM

EF� DPNNBOEF� WPDBMF� MPSTRVF� MF

MPHJDJFM�QFSNFU�DFUUF�QPTTJCJMJUÁ��

1PVS� EÁNBSSFS� MF� NÁMBOHFVS

E�FOSFHJTUSFNFOU�TÁMFDUJPOOF[�M�PQUJPO�&OSFHJTUSFNFOU�FU�DMJRVF[�TVS�0,�

-PSTRVF�WPVT�WPVMF[�FOSFHJTUSFS�VOF�TPVSDF�BVEJP�EÁGJOJF�WPVT�EFWF[�MB�TÁMFDUJPOOFS�JDJ�FU

SÁHMFS�MF�QPUFOUJPNÀUSF�DPSSFTQPOEBOU�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



-F�NÁMBOHFVS�
-F� NÁMBOHFVS� QPVS� M�FOSFHJTUSF�

NFOU� UPVU� DPNNF� MF� NÁMBOHFVS

QPVS� MB� MFDUVSF� QSPQPTFOU� TPVT

0QUJPOT�MF�NFOV�1BSBNÀUSFT�BWBO�

DÁT��-PSTRVF�DFMVJ�DJ�FTU�DPDIÁ�PO

USPVWF� VO� CPVUPO�"WBODÁ� EBOT� MF

NÁMBOHFVS�E�FOSFHJTUSFNFOU�FU�EF

MFDUVSF�� -¸�CBT�WPVT�QPVSSF[�BMPST

FOUSFQSFOESF� E�BVUSFT� SÁHMBHFT

QPVS� MF� NJDSPQIPOF�� 8JOEPXT� ��

BGGJDIF� ÁHBMFNFOU� BVUPNBUJRVF�

NFOU� MFT� QPUFOUJPNÀUSFT� QPVS� MFT

3ÁHMBHFT� EF� UPOBMJUÁ� NÂNF� TJ

DFVY�DJ�OF� TPOU�QBT� TVQQPSUÁT�QBS

MF�QJMPUF�

1PVS�SÁHMFS�MF�WPMVNF�TPOPSF�EF�MB�TPSUJF�OVNÁSJRVF�DMJRVF[�EBOT�MF�NÁMBOHFVS�TVS�0QUJ�

POT�Å�1SPQSJÁUÁT�FU�TÁMFDUJPOOF[�"VUSF�Å�"$���$POUSPMT��-¸�CBT�JM�Z�B�QPTTJCJMJUÁ�EF�SÁHMFS

MF�QPUFOUJPNÀUSF�EF�WPMVNF�41�%*'�0VU�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP�
$POGJHVSBUJPO�EF�-FHBDZ�"VEJP�
%BOT�MB�QMVQBSU�EFT�DBT�JM�O�FTU�QBT�OÁDFTTBJSF�EF�NPEJGJFS�MFT�QBSBNÀUSFT�-FHBDZ�"VEJP�

4J�DFMB�T�BWÁSFSBJU�OÁBONPJOT�OÁDFTTBJSF�MPSTRV�VO�KFV�T�ÁDBSUF�EV�TUBOEBSE�FU�EFNBOEF

E�BVUSFT�SÁHMBHFT�PV�TJ�WPVT�BWF[�VOF�BVUSF�DBSUF�TPO�EBOT�WPUSF�TZTUÀNF�WPVT�BQQSFO�

ESF[�JDJ�DPNNFOU�WPVT�QPVSSF[�FOUSFQSFOESF�DFT�SÁHMBHFT�

"�M�JOTUBMMBUJPO�EF�MB�DBSUF�9-FSBUF�1SP�MFT�SFTTPVSDFT�EJTQPOJCMFT�EBOT�WPUSF�1$�TPOU�BOB�

MZTÁFT�FU�NÁNPSJTÁFT�TPVT�VOF�MJTUF�EF�DPOGJHVSBUJPOT�EF�CBTF�QPTTJCMFT�PÐ�MB�DPOGJHV�

SBUJPO�MB�QMVT�GBWPSBCMF�TFSB�FO�QSFNJÀSF�QPTJUJPO��

-F�HFTUJPOOBJSF�EF�QÁSJQIÁSJRVFT�EF�8JOEPXT�������JOEJRVF�MFT�ÁWFOUVFMT�DPOGMJUT�FOUSF

MFT�QÁSJQIÁSJRVFT�MPSTRVF�MFT�BESFTTFT�JOUFSSVQUJPOT�FU�DBOBVY�%."�VUJMJTÁT�QBS�M�ÁNVMB�

UJPO�4PVOE#MBTUFS�1SP�TPOU�EÁK¸�PDDVQÁT�QBS�VOF�BVUSF�DBSUF��-FT�JOTUSVDUJPOT�TVJWBOUFT

WPVT�JOEJRVFOU�DPNNFOU�ÁMJNJOFS�DFT�DPOGMJUT�NBOVFMMFNFOU�

0VWSF[� MF� HFTUJPOOBJSF� EF� QÁSJ�

QIÁSJRVFT� EF�8JOEPXT� ������� $MJRVF[

TVS� MF� TJHOF� QMVT� EFWBOU� $POUSÌMFVST

TPO�WJEÁP�FU�KFV�BGJO�E�BDDÁEFS�BVY�QSP�

QSJÁUÁT�QPVS�M�ÁNVMBUJPO�4PVOE#MBTUFS�

.BSRVF[� M�ÁMÁNFOU� 5FSSB5FD 9-FSBUF

1SP�4#1SP�&NVMBUJPO�

$MJRVF[� TVS� 1SPQSJÁUÁT� QVJT� EBOT� MB

GFOÂUSF� TVJWBOUF� TVS� MlPOHMFU� 3FT�

TPVSDFT�

$POGJHVSBUJPO
1PSU�&�4
�"E-JC

1PSU�&�4�
4PVOE#-BTUFS�1SP

*OUFSSVQUJPO�
4PVOE#-BTUFS�1SP

$BOBM�%."�
4PVOE#-BTUFS�1SP

$POG��EF�CBTF�� ���) ���I ��PV�� ��FU��

$POG��EF�CBTF�� ���) ���I ��PV�� ��FU��

$POG��EF�CBTF�� ���) ���I�PV����I ������PV��� ��FU��

$POG��EF�CBTF�� ���) ���I�PV����I ��PV�� �

$POG��EF�CBTF�� ���) ���I�PV����I ��PV�� �

$POG��EF�CBTF�� ���) ���I�PV����I ������PV��� ����PV��

$POG��EF�CBTF�� ���)
���I����I����I�

PV����I
������PV��� ����PV��
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP�
4VQQSJNF[�MB�DPDIF�EFWBOU�6UJMJ�

TFS�MFT�QBSBNÀUSFT�BVUPNBUJRVFT

BGJO� EF�QPVWPJS�NPEJGJFS� MFT� SFT�

TPVSDFT� NBOVFMMFNFOU�� 4ÁMFD�

UJPOOF[� FOTVJUF� M�VOF� EFT

DPOGJHVSBUJPOT� EF� CBTF� PÐ� WPVT

TPVIBJUF[� NPEJGJFS� MFT� SFT�

TPVSDFT�� $MJRVF[� FOTVJUF� TVS

.PEJGJFS�MFT�QBSBNÀUSFT�����/PVT

BUUJSPOT�WPUSF�BUUFOUJPO�TVS�MF�GBJU

RVF� DFSUBJOFT� DPOGJHVSBUJPOT� EF

CBTF� OF� QFVWFOU� QBT� ÂUSF�NPEJ�

GJÁFT��&TTBZF[�UPVS�¸�UPVS�MFT�DPO�

GJHVSBUJPOT� EF� CBTF� FYJTUBOUFT

KVTRV�¸� DF� RVF� WPVT� QVJTTJF[

NPEJGJFS�MFT�SFTTPVSDFT�

-PSTRVF� WPVT� BWF[� USPVWÁ� VOF

UFMMF� DPOGJHVSBUJPO� EF� CBTF� WPVT

QPVWF[�NPEJGJFS�MFT�SFTTPVSDFT�

4J� WPVT� NPEJGJF[� EFT� SFTTPVSDFT

NBOVFMMFNFOU�QFOTF[�BV� GBJU�RVF

DFSUBJOFT�BQQMJDBUJPOT�OF�TPOU�QBT

FO�NFTVSF�E�BDDÁEFS�BVY� SFTTPVS�

DFT�NPEJGJÁFT�DBS�FMMFT�T�BUUFOEFOU

¸� EFT� SFTTPVSDFT� TUBOEBSE�� "V

CFTPJO� DPOTVMUF[� MFT� SFTTPVSDFT

SFRVJTFT�EBOT�MB�EPDVNFOUBUJPO�EF

M�BQQMJDBUJPO�DPOTJEÁSÁF�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP�
$FSUBJOT�KFVY�POU�CFTPJO�EF�MB�TPJ�EJTBOU�WBSJBCMF�E�FOWJSPOOFNFOU�#-"45&3��"�M�JOTUBMMB�

UJPO�EFT�QJMPUFT�EF�MB�DBSUF�9-FSBUF�1SP� MFT�NPEJGJDBUJPOT�TPOU�BVUPNBUJRVFNFOU�FGGFD�

UVÁFT�EBOT�MFT�GJDIJFST�"650&9&$�#"5�FU�%0445"35�#"5�

7PT�GJDIJFST�"650&9&$�#"5�FU�%0445"35�#"5�EFWSBJFOU�BMPST�BWPJS�M�BTQFDU�TVJWBOU��

PATH=C:\WINDOWS

.

.

.

LH C:\WINDOWS\AU30DOS.COM

SET BLASTER=A220 I5 D3 T4

-FT�EFVY�EFSOJÀSFT�MJHOFT�POU�ÁUÁ�SBKPVUÁFT�QBS�M�JOTUBMMBUJPO�EF�MB�DBSUF�9-FSBUF�1SP��

-B�QSFNJÀSF� MJHOF� JOTUBMMF� MF�QJMPUF�%04�EF� MB� DBSUF�9-FSBUF�1SP�AU30DOS.COM� RVJ� TF

USPVWF�EBOT�MF�SÁQFSUPJSF�8JOEPXT�

4J�MF�MPHP�8JOEPXT�������O�BQQBSBÆU�QBT�QFOEBOU�M�JOJUJBMJTBUJPO�EF�WPUSF�PSEJOBUFVS�WPVT

EFWSJF[�WPJS�MF�NFTTBHF�TVJWBOU��

VORTEX DOS AUDIO DRIVER (2.000b). Copyright (C) 1997,98 Aureal

Semiconductor

PCI AUDIO PRO enabled at Ports 220-22Fh, Interrupt 5, DMA 3, 

Joystick 201h.

%BOT� MF�DBT�PÐ� MF� MPHP�8JOEPXT�������BQQBSBÆU�TVS�WPUSF�PSEJOBUFVS�WPVT�QPVWF[�QBS

M�JOUFSNÁEJBJSF�EF�MB�UPVDIF�&DIBQ�TÁMFDUJPOOFS�MB�GFOÂUSF�BQQSPQSJÁF�BGJO�EF�WPJS�RVFMT

TPOU�MFT�QJMPUFT�FU�QSPHSBNNFT�RVJ�TPOU�DIBSHÁT�PV�EÁNBSSÁT�

4J�8JOEPXT�������FTU�EÁNBSSÁ�NBJT�QBT�%04�MF�QJMPUF�FTU�BVUPNBUJRVFNFOU�TVQQSJNÁ�EF

MB�NÁNPJSF�BGJO�EF�HBSBOUJS�VOF�DBQBDJUÁ�PQUJNBMF�EF�8JOEPXT�������QVJTRVF�MF�QJMPUF

NÂNF�EF�8JOEPXT�������O�FTU�QBT�VUJMF�

-B�EFVYJÀNF�MJHOF�BKPVUÁF�BV�GJDIJFS�AUTOEXEC.BAT�PV�DOSSTART.BAT�EÁGJOJU�MB�WBSJBCMF

E�FOWJSPOOFNFOU�#-"45&3�BWFD�MFT�WBMFVST�BQQSPQSJÁFT�QPVS�MFT�SFTTPVSDFT�

&O�BOOFYF�TPVT�2VFTUJPOT�GSÁRVFNNFOU�QPTÁFT�	1BHF���
�WPVT�USPVWFSF[�EFT�JOGPSNB�

UJPOT�EÁUBJMMÁFT�TVS�MB�TJHOJGJDBUJPO�EFT�EJGGÁSFOUT�ÁMÁNFOUT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP� $POGJHVSBUJPO�NBOVFMMF�EF�M�BESFTTF�EV�QPSU�.*%*�
$POGJHVSBUJPO�NBOVFMMF�EF�M�BESFTTF�EV�QPSU�.*%*�
$FSUBJOT�NPSDFBVY�NVTJDBVY�QFVWFOU�ÂUSF�SFTUJUVÁT�QBS�M�JOUFSNÁEJBJSF�EV�TUBOEBSE�.*%*�

%BOT�MFT�GFOÂUSFT�%04�EF�8JO������WPVT�QPVWF[�TÁMFDUJPOOFS�MB�UBCMF�E�POEFT�JOUÁHSÁF

QPVS�MB�SFTUJUVUJPO��$FDJ�B�EÁK¸�ÁUÁ�FYQMJRVÁ�EBOT�MF�DIBQJUSF��1BOOFBV�EF�DPNNBOEF�EF�MB

DBSUF�9-FSBUF�1SP�	1BHF���
��BV�QBSBHSBQIF�0OHMFU�.*%*�	1BHF���
��&UBOU�EPOOÁ�RVF�MF�KFV

EPJU�ÂUSF�BESFTTÁ�BV�QPSU�.*%*�BEÁRVBU�WPVT�QPVWF[�MF�SÁHMFS�	DPNNF�JOEJRVÁ�DJ�EFTTPVT
�

1SPDÁEF[�EF�GB¿PO�BOBMPHVF�DPNNF�EÁDSJU�QMVT�IBVU�QPVS�MB�NPEJGJDBUJPO�NBOVFMMF�EFT

SFTTPVSDFT�EF�M�ÁNVMBUJPO�4PVOE#MBTUFS�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP� $POGJHVSBUJPO�NBOVFMMF�EF�M�BESFTTF�EV�QPSU�KFV�
$POGJHVSBUJPO�NBOVFMMF�EF�M�BESFTTF�EV�QPSU�KFV�
1VJTRVF�%JSFDU9�FTU�JOTUBMMÁ�FO�NÂNF�UFNQT�RVF�MFT�QJMPUFT�EF�MB�DBSUF�9-FSBUF�1SP�TJ�UPV�

UFGPJT�DFMVJ�DJ�O�FTU�QBT�EÁK¸�QSÁJOTUBMMÁ�8JOEPXT�ÁUFOE�FOTVJUF�MF�QJMPUF�.BOFUUF�EF�KFV

FO� VO� QJMPUF�$POUSÌMFVS� EF� KFV�� 0OU� ÁUÁ� SBKPVUÁT� QBS� FYFNQMF� EFT� SPVUJOFT� QFSNFUUBOU

E�BDDÁMÁSFS�MF�CBMBZBHF�EF�MB�NBOFUUF�EF�KFV�

*DJ�WPVT�QPVWF[�ÁHBMFNFOU�NPEJGJFS�MFT�SÁHMBHFT�BV�NPZFO�EF�MB�QSPDÁEVSF�EÁK¸�ÁWPRVÁF��

-FT�KFVY�GPODUJPOOBOU�TPVT�VOF�GFOÂUSF�%04�EF�8JO������VUJMJTFOU�M�BESFTTF�EV�1PSU�KFV

RVJ�FTU�FOSFHJTUSÁF�EBOT�MF�HFTUJPOOBJSF�EF�QÁSJQIÁSJRVFT��-FT�KFVY�GPODUJPOOBOU�TPVT�MF

NPEF�%04�SÁFM�DPOUJOVFOU�UPVKPVST�E�VUJMJTFS�M�BESFTTF�TUBOEBSE�EV�QPSU�KFV�	���I
�

-B�DBSUF�9-FSBUF�1SP�QSPQPTF�EFVY�QJMPUFT�EF�QPSU�KFV�EJGGÁSFOUT�RVF�WPVT�QPVWF[�VUJMJTFS��

*M�T�BHJU�E�VOF�QBSU�EV�QJMPUF�TUBOEBSE�QPVS�MF�QPSU�KFV�EF�8JOEPXT�������FU�E�BVUSF�QBSU

EV�QJMPUF�EF�M�JOUFSGBDF�QPVS�MF�QPSU�KFV�EF�MB�DBSUF�9-FSBUF�1SP��

0VWSF[�MF�1BOOFBV�EF�DPNNBOEF�EF�MB�DBSUF�9-FSBUF�1SP�FU�TÁMFDUJPOOF[�FOTVJUF�M�ÁMÁNFOU

$POUSÌMFVST�EF�KFV�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



$POGJHVSBUJPO�EF�-FHBDZ�"VEJP� $POGJHVSBUJPO�NBOVFMMF�EF�M�BESFTTF�EV�QPSU�KFV�
$MJRVF[�TVS�"KPVUFS�BGJO�E�JOTUBMMFS�MFT

NBOFUUFT�EF�KFV�FU�BVUSFT�DPOUSÌMFVST

EF� KFV�� /PVT� BUUJSPOT� WPUSF� BUUFOUJPO

TVS�MF�GBJU�RV�JM�FYJTUF�BVTTJ�EFT�NBOFU�

UFT� EF� KFV� FU� EFT� DPOUSÌMFVST� EF� KFV

OÁDFTTJUBOU� VOF� JOTUBMMBUJPO� TQÁDJBMF

EFT�QJMPUFT�DPNNF�QBS�FYFNQMF�QPVS

MF�'PSDF�'FFECBDL�1SP�EF�.JDSPTPGU�

4J� WPVT� TÁMFDUJPOOF[� M�POHMFU� "WBO�

DÁFT�WPVT�BWF[�MB�QPTTJCJMJUÁ�EF�DIPJ�

TJS� MF� QJMPUF� QPVS� M�JOUFSGBDF� EV� QPSU

KFV�

8JOEPXT�VUJMJTF�MF�1PSU�KFV�TUBOEBSE�¸�EÁGBVU��"WFD�DF�QJMPUF�MFT�CBMBZBHFT�SÁHVMJFST�EF�MB

NBOFUUF�EF�KFV�TPOU�FGGFDUVÁT�QBS�M�VOJUÁ�DFOUSBMF�DF�RVJ�SÁEVJU�OBUVSFMMFNFOU�RVFMRVF�QFV

MFT�QFSGPSNBODFT�EV�TZTUÀNF��

&O�SFWBODIF�MF�QJMPUF�9-FSBUF�1SP�(BNFQPSU�*OUFSGBDF�VUJMJTF�EFT�SPVUJOFT�%JSFDU*OQVU�EF

%JSFDU9�RVJ�TPOU�FYÁDVUÁFT�TVS�MB�DBSUF�9-FSBUF�1SP��$FDJ�EÁMFTUF�M�VOJUÁ�DFOUSBMF��
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



"OOFYF 5BCMFBV�EFT�JOTUSVNFOUT�8BWFUBCMF
"OOFYF

5BCMFBV�EFT�JOTUSVNFOUT�8BWFUBCMF

1SPHSBN
NF

*OTUSVNFOU 7PJY
1SPHSBN

NF
*OTUSVNFOU 7PJY

1SPHSBN
NF

*OTUSVNFOU 7PJY

� 	(SBOE
�1JBOP�� � �� $POUSBCBTT � �� -FBE���	GJGUIT
 �
� 	#SJHIU
�1JBOP�� � �� 5SFNPMP�4USJOHT � �� -FBE���	CBTT�MFBE
 �
� 	&M��(SE
�1JBOP�� � �� 1J[[JDBUP�4USJOHT � �� 1BE���	OFX�BHF
 �
� )POLZ�UPOL�1JBOP � �� 0SDIFTUSBM�)BSQ � �� 1BE���	XBSN
 �
� &M��1JBOP�� � �� 5JNQBOJ � �� 1BE���	QPMZTZOUI
 �
� &M��1JBOP�� � �� 4USJOH�&OTFNCMF�� � �� 1BE���	DIPJS
 �
� )BSQTJDIPSE � �� 4USJOH�&OTFNCMF�� � �� 1BE���	CPXFE
 �
� $MBWJ � �� 4ZOUI�4USJOHT�� � �� 1BE���	NFUBMMJD
 �
� $FMFTUB � �� 4ZOUI�4USJOHT�� � �� 1BE���	IBMP
 �
� (MPDLFOTQJFM � �� $IPJS�"BIT � �� 1BE���	TXFFQ
 �
�� .VTJD�#PY � �� 7PJDF�0PIT � �� '9���	SBJO
 �
�� 7JCSBQIPOF � �� 4ZOUI�7PJDF � �� '9���	TPVOEUSBDL
 �
�� .BSJNCB � �� 0SDIFTUSB�)JU � �� '9���	DSZTUBM
 �
�� 9ZMPQIPOF � �� 5SVNQFU � �� '9��	BUNPTQIFSF
 �
�� 5VCVMBS�#FMMT � �� 5SPNCPOF � ��� '9���	CSJHIUOFTT
 �
�� %VMDJNFS�	4BOUVS
 � �� 5VCB � ��� '9���	HPCMJOT
 �
�� %SBXCBS�0SHBO � �� .VUFE�5SVNQFU � ��� '9���	FDIPFT
 �
�� 1FSDVTTJWF�0SHBO � �� 'SFODI�)PSO � ��� '9���	TDJ�GJ
 �
�� 3PDL�0SHBO � �� #SBTT�4FDUJPO � ��� 4JUBS �
�� $IVSDI�0SHBO � �� 4ZOUI�#SBTT�� � ��� #BOKP �
�� 3FFE�0SHBO � �� 4ZOUI�#SBTT�� � ��� 4IBNJTFO �
�� "DDPSEJPO�	GSFODI
 � �� 4PQSBOP�4BY � ��� ,PUP �
�� )BSNPOJDB � �� "MUP�4BY � ��� ,BMJNCB �
�� 5BOHP�"DDPSEJPO � �� 5FOPS�4BY � ��� #BH�QJQF �
�� "D��(VJUBS�	/ZMPO
 � �� #BSJUPOF�4BY � ��� 'JEEMF �
�� "D��(VJUBS�	4UFFM
 � �� 0CPF � ��� 4IBOBJ �
�� &M��(VJUBS�	KB[[
 � �� &OHMJTI�)PSO � ��� 5JOLMF�#FMM �
�� &M��(VJUBS�	DMFBO
 � �� #BTTPPO � ��� "HPHP �
�� &M��(VJUBS�	NVUFE
 � �� $MBSJOFU � ��� 4UFFM�%SVNT �
�� 0WFSESJWFO�(VJUBS � �� 1JDDPMP � ��� 8PPECMPDL �
�� %JTUPSUJPO�(VJUBS � �� 'MVUF � ��� 5BJLP�%SVN �
�� (VJUBS�IBSNPOJDT � �� 3FDPSEFS � ��� .FMPEJD�5PN �
�� "DPVTUJD�#BTT � �� 1BO�'MVUF � ��� 4ZOUI�%SVN �
�� &MFD��#BTT�	GJOHFS
 � �� #MPXO�#PUUMF � ��� 3FWFSTF�$ZNCBM �
�� &MFD��#BTT�	QJDL
 � �� 4IBLVIBDIJ � ��� (VJUBS'SFU/PJTF �
�� 'SFUMFTT�#BTT � �� 8IJTUMF � ��� #SFBUI/PJTF �
�� 4MBQ�#BTT�� � �� 0DBSJOB � ��� 4FBTIPSF �
�� 4MBQ�#BTT�� � �� -FBE���	TRVBSF
 � ��� #JSE5XFFE �
�� 4ZOUI�#BTT�� � �� -FBE���	TBXUPPUI
 � ��� 5FM3JOH �
�� 4ZOUI�#BTT�� � �� -FBE���	DBMMJPQF
 � ��� )FMJDPQUFS �
�� 7JPMJO � �� -FBE���	DIJGG
 � ��� "QQMBVTF �
�� 7JPMB � �� -FBE���	DIBSBOH
 � ��� (VOTIPU �
�� $FMMP � �� -FBE���	WPJDF
 �
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



"OOFYF 5BCMFBV�EFT�QFSDVTTJPOT�8BWFUBCMF�
5BCMFBV�EFT�QFSDVTTJPOT�8BWFUBCMF�

/PUF $MÁ *OTUSVNFOU /PUF $MÁ *OTUSVNFOU /PUF $MÁ *OTUSVNFOU

$� �� 3PDL�#BTT�%SVN '�� �� 5BNCPVSJOF $� �� -POH�8IJTUMF�<&9$�>
$�� �� 4JEF�4UJDL (� �� 4QMBTI�$ZNCBM $�� �� 4IPSU�(VJSP�<&9$�>
%� �� 4OBSF�%SVN�� (�� �� $PXCFMM %� �� -POH�(VJSP�<&9$�>
%�� �� )BOE�$MBQ "� �� $SBTI�$ZNCBM�� %�� �� $MBWFT
&� �� 4OBSF�%SVN�� "�� �� 7JCSBTMBQ &� �� )J�8PPE�#MPDL
'� �� -PX�'MPPS�5PN�5PN #� �� 3JEF�$ZNCBM�� '� �� -PX�8PPE�#MPDL
'�� �� $MPTFE�)J)BU�<&9$�> $� �� )J�#POHP '�� �� .VUF�$VJDB�<&9$�>
(� �� )JHI�'MPPS�5PN $�� �� -PX�#POHP (� �� 0QFO�$VJDB�<&9$�>
(�� �� 1FEBM�)J)BU�<&9$�> %� �� .VUF�)J�$POHB (�� �� .VUF��BOHMF�<&9$�>
"� �� -PX�5PN %�� �� 0QFO�)J�$POHB "� �� 0QFO��BOHMF<&9$�>
"�� �� 0QFO�)J)BU�<&9$�> &� �� -PX�$POHB "�� �� 4IBLFS
#� �� -PX�.JE�5PN '� �� )JHI�5JNCBMF #� �� +JOHMF�#FMM
$� �� )J�.JE�5PN '�� �� -PX�5JNCBMF $� �� #FMM5SFF
$�� �� $SBTI�$ZNCBM�� (� �� )JHI�"HPHP $�� �� $BTUBOFUT
%� �� )JHI�5PN (�� �� -PX�"HPHP %� �� .VUF�4VSEP�<&9$�>
%�� �� 3JEF�$ZNCBM�� "� �� $BCBTB %�� �� 0QFO�4VSEP�<&9$�>
&� �� $IJOFTF�$ZNCBM "�� �� .BSBDBT &� �� �
'� �� 3JEF�#MM #� �� 4IPSU�8IJTUMF<&9$�> '��
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



"OOFYF 5BCMF�EV�TUBOEBSE�.*%*�
5BCMF�EV�TUBOEBSE�.*%*�

B�� 0���SFDPHOJ[FE�9���OPU�USBOTNJUUFE�OPU�SFDPHOJ[FE�

C�� DDDD���.*%*�DIBOOFM��_���

D�� $BVTFT�BMM�OPUFT�PGG�

.FTTBHF�
UZQF

'VODUJPO 4UBUVT�<C>�

	%��%�

%BUB�
	%��%�
�	%��%�


%FTDSJQUJPO� 39� 59

$IBOOFM�
.FTTBHFT

Note Off 1000cccc 0kkkkkkk 
0vvvvvvv

(kkkkkkk) = key (note) number. 
(vvvvvvv) = velocity.

O  X

Note On 1001cccc 0kkkkkkk 
0vvvvvvv

(kkkkkkk) = key (note) number. 
(vvvvvvv) = velocity.

O

Control 
Change

1011cccc 0nnnnnnn
0vvvvvvv
n = 1
n = 5
n = 7
n = 10
n = 11
n = 64
n = 91
n = 93
n = other

(nnnnnnn) = controller number.
(vvvvvvv) = new value. 
Mod wheel. 
Data entry. 
Volume.
Pan. 
Expression. 
Sustain. 
Reverb send. 
Chorus send. 
Other.

O 
O 
O 
O 
O 
O 
O 
O 
X

Mode 
Change

1011cccc 0nnnnnnn

0vvvvvvv
n = 122, v = 0/
127
n = 123, v = 0
n = 124, v = 0
n = 125, v = 0
n = 126, v = cccc
n = 127, v = 0

(nnnnnnn) = controller number.
(vvvvvvv) = new value.
Local control off/on.
All notes off.
Omni mode on. [c]
Omni mode off. [c]
Mono mode on. [c]
Poly mode on. [c]

X

O
X
X
X
X

Programme
Change

1100cccc 0ppppppp (ppppppp) = new program number. O

Pitch Bend
Change

1110cccc 0mmmmmmm
0nnnnnnn

(mmmmmmm) = LSBs.
(nnnnnnn) = 7 MSBs.
200H = Center.

O

Pitch Bend
Sensiti-
vity

1011cccc 01000000 00000000

01000001 00000000
vvvvvvvv

(vvvvvvvv) = pitch bend sensitivity
in 0-24 semitone range.
default setting: 2 semitones.

X

Channel
Aftertouch

1101cccc 0vvvvvvv – O

Polyphonic
Aftertouch

1010cccc 0kkkkkkk 0vvvvvvv (kkkkkkk) = key (note) number.
(vvvvvvv) = pressure value.

X

4ZTUFN

.FTTBHFT

System
Exclusive.

11110000 – The XLerate Pro does not support any 
system exclusive messages.

X

End of
Exclusive

11110111 X

Song 
Pos.Ptr.

11110010 0lllllll 0mmmmmmm Wavetable support does not require 
support for sequencer control 
messages.

X

Song 
Select

11110011 0sssssss X

Tune 
Request

11110110 – X

Timing 
Clock

11111000 – X

Start 11111010 – X

Continue 11111011 X

Stop 11111100 X

Active 
Sense

11111110 – – X

Reset 11111111 – – X
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



"OOFYF 4DIÁNB�EF�MlJOUFSGBDF�.*%*
4DIÁNB�EF�MlJOUFSGBDF�.*%*
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



"OOFYF -F�TFSWJDF�"TTJTUBODF�UÁMÁQIPOJRVF�5FSSB5FD
-F�TFSWJDF�"TTJTUBODF�UÁMÁQIPOJRVF�5FSSB5FD
4J�WPVT�BWF[�FODPSF�EFT�EJGGJDVMUÁT�PV�EFT�RVFTUJPOT�TVJWF[�FODPSF�VOF�GPJT�MFT�JOTUSVD�

UJPOT�GJHVSBOU�EBOT�DF�NBOVFM�BWBOU�E�BQQFMFS�M�BTTJTUBODF��4J�WPVT�BWF[�EFT�RVFTUJPOT

TVS�.*%*�PV�TVS�MB�TZOUIÀTF�8BWFUBCMF�DPOTVMUF[�MF�NBOVFM�.*%*�TF�USPVWBOU�TVS�MF�DÁEÁ�

SPN��9-FSBUF�1SP�4PGUXBSF���%SJWFS�$%��

7FJMMF[�¸�VUJMJTFS�MB�WFSTJPO�MB�QMVT�SÁDFOUF�EV�QJMPUF�EF�MB�DBSUF�5FSSB5FD9-FSBUF�1SP�

7PVT�QPVWF[�WPVT�QSPDVSFS�MB�WFSTJPO�BDUVFMMF�BVY�BESFTTFT�TVJWBOUFT��

.JDSP�TFSWFVS�5FSSB5FD�3F"DUPS�� �����	�
��������������	BOBMPHJRVF


�����	�
��������������	3/*4


5FSSB5FD�EBOT�M�*OUFSOFU��� http://www.terratec.net

-PSTRVF�WPVT�ÂUFT�DFSUBJO�RVF�WPVT�OF�SÁHMFSF[�QBT�MF�QSPCMÀNF�UPVU�TFVM�DPOUBDUF[�OPUSF

TFSWJDF�E�BTTJTUBODF�UÁMÁQIPOJRVF�

4J�WPVT�SÁTJEF[�EBOT�M�VO�EFT�QBZT�TVJWBOUT��

(SBOEF�#SFUBHOF�PV�*SMBOEF��7FVJMMF[�DPNQPTFS�MF�	���
���������������	EV�MVOEJ�BV�WFO�

ESFEJ�EF�������¸���������I���IFVSF�MPDBMF


#FOFMVY���7FVJMMF[� DPNQPTFS� MF� 	���
� ������������ 	EV� MVOEJ� BV� WFOESFEJ� EF� ������ ¸� �

������I�IFVSF�MPDBMF


6�4�"��7FVJMMF[�DPNQPTFS�MF�	��
��������������	EV�MVOEJ�BV�WFOESFEJ�EF�������¸���������I

IFVSF�EV�1BDJGJRVF


4J�WPVT�OF�SÁTJEF[�1"4�EBOT�M�VO�EF�DFT�QBZT�WFVJMMF[�DPNQPTFS�MF������	�
�������������

/PUSF�BJNBCMF�ÁRVJQF�EV�TVQQPSU�UFDIOJRVF�FTU�¸�WPUSF�EJTQPTJUJPO�EV�MVOEJ�BV�WFOESFEJ

EF�������¸��������IFVSFT��1PVS�RVF�OPVT�QVJTTJPOT�USBJUFS�WPUSF�BQQFM�SBQJEFNFOU�BZF[�¸

QPSUÁF�EF�NBJOT�MFT�JOGPSNBUJPOT�TVJWBOUFT��

o 7PUSF�OVNÁSP�E�FOSFHJTUSFNFOU

o $FUUF�EPDVNFOUBUJPO�FU�PV�MF�HVJEF�EF�SÁGÁSFODF�SBQJEF

o 6OF�JNQSFTTJPO�EF�WPT�GJDIJFST�EF�DPOGJHVSBUJPO

o -F�NBOVFM�EF�WPUSF�DBSUF�NÀSF

o 6OF�DBQUVSF�E�ÁDSBO�EF�WPUSF�DPOGJHVSBUJPO�#*04
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO
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"OOFYF -F�TFSWJDF�"TTJTUBODF�UÁMÁQIPOJRVF�5FSSB5FD
%BOT�MB�NFTVSF�EV�QPTTJCMF�BQQFMF[�OPVT�MPSTRVF�WPVT�ÂUFT�GBDF�¸�WPUSF�PSEJOBUFVS�FO

NBSDIF��/PUF[�MF�OPN�EF�OPUSF�DPMMBCPSBUFVS�MPST�EF�WPUSF�BQQFM�DBS�WPVT�FO�BVSJF[�CFTPJO

BV�DBT�PÐ�WPUSF�DBSUF�BVSBJU�VO�EÁGBVU�FU�RVF�WPVT�EFWSJF[�OPVT�MB�SFUPVSOFS�

7PVT�QPVWF[�BVTTJ�DPOTVMUFS�OPUSF�QBHF�E�BTTJTUBODF�TVS�*OUFSOFU��

http://www.terratec.net/support.htm

%F�NÂNF�BZF[�¸�QPSUÁF�EF�NBJOT�UPVUFT� MFT� JOGPSNBUJPOT�DPODFSOBOU�WPUSF�PSEJOBUFVS�

1MVT�M�BHFOU�UFDIOJRVF�BVSB�E�JOGPSNBUJPOT�TVS�WPUSF�QSPCMÀNF�QMVT�JM�BVSB�EF�DIBODFT�EF

WPVT�BJEFS�SBQJEFNFOU�

/F�EFNBOEF[�QBT�EF�M�BJEF�QBS�DPVSSJFS�GBY�NPEFN�PV�QJHFPO�WPZBHFVS��7PT�RVFTUJPOT

OF�QPVSSPOU�FO�FGGFU�QBT�ÂUSF�USBJUÁFT�QPVS�EFT�SBJTPOT�E�PSHBOJTBUJPO�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP

http://www.terratec.net/support.htm


"OOFYF -F�TFSWJDF�BQSÀT�WFOUF�5FSSB5FD
-F�TFSWJDF�BQSÀT�WFOUF�5FSSB5FD

5FSSB5FD�PGGSF�VO�TFSWJDF�EJSFDU�D�FTU�¸�EJSF�RVF�WPVT�WPVT�BESFTTF[�EJSFDUFNFOU�¸�OPVT

FO�DBT�EF�EÁGBJMMBODF�FU�OPO�¸�WPUSF�SFWFOEFVS��

$FUUF�QSPDÁEVSF�QSÁTFOUF�MFT�BWBOUBHFT�TVJWBOUT��

o $IFNJOT�QMVT�DPVSUT���BV�MJFV�EF�QBTTFS�QBS�MF�DPNNFS¿BOU�MF�HSPTTJTUF�FU�MF�EJTUSJCV�

UFVS�WPVT�WPVT�BESFTTF[�EJSFDUFNFOU�¸�OPVT�

o .FJMMFVS�DPOUSÌMF���EFT�DPMJT�QFVWFOU�GBDJMFNFOU�TF�QFSESF�PV�ÂUSF�FOEPNNBHÁT�

o (FTUJPO�QMVT�SBQJEF���MFT�DPMJT�TPOU�USBJUÁT�BV�GVS�FU�¸�NFTVSF�EF�MFVS�BSSJWÁF�FU�OF�TPOU

QBT�E�BCPSE�FOUSFQPTÁT�DIF[�MF�HSPTTJTUF�PV�MF�EJTUSJCVUFVS�KVTRV�¸�DF�RV�JM�Z�BJU�VO�FO�

WPJ�QMVT�JNQPSUBOU�

o *OGPSNBUJPOT�EJSFDUFT�FO�SFUPVS���MFT�RVFTUJPOT�RVF�WPVT�OPVT�QPTF[�TPOU�USBJUÁFT�EJSFD�

UFNFOU�FU�SBQJEFNFOU�

1PVS�WPVT�ÁWJUFS�EF�OPVT�FOWPZFS�WPUSF�DBSUF�JOVUJMFNFOU�TJ�WPVT�OlBSSJWF[�QBT�¸�SÁHMFS�MF

QSPCMÀNF�OPVT�WPVT�EFNBOEPOT�ElBQQFMFS�BVQBSBWBOU�MF�TFSWJDF�ElBTTJTUBODF�UÁMÁQIPOJ�

RVF�FU�EF�OPUFS�MF�OPN�EF�WPUSF�JOUFSMPDVUFVS��

7PVT�QPVSSF[�ÁWFOUVFMMFNFOU�ÁDPOPNJTFS�EV�UFNQT�FU�EF�M�BSHFOU��-FT�DIBODFT�EF�QPVWPJS

TPMVUJPOOFS� VO�QSPCMÀNF�BV� UÁMÁQIPOF�TPOU�QBS� FYQÁSJFODF� USÀT�CPOOFT��"� M�PQQPTÁ� MF

OPNCSF�EF�DBSUFT�WSBJNFOU�EÁGFDUVFVTFT�FTU�USÀT�CBT�

7FVJMMF[�BCTPMVNFOU�SFTQFDUFS�MFT�QPJOUT�TVJWBOUT�BWBOU�EF�SFOWPZFS�VO�QSPEVJU�

�� -JTF[�VOF�OPVWFMMF�GPJT�MFT�DPOTFJMT�TF�SBQQPSUBOU�BV�DIBQJUSF�DPSSFTQPOEBOU�EF�WPUSF

NBOVFM�E�VUJMJTBUJPO�

�� &O�DBT�EF�QSPCMÀNF�BQQFMF[�UPVKPVST�FO�QSFNJFS�MJFV�MF�TFSWJDF�E�BTTJTUBODF�UÁMÁQIP�

OJRVF��%F�OPNCSFVY�QSPCMÀNFT�QFVWFOU�ÂUSF�SÁTPMVT�OPT�DPMMBCPSBUFVST�DPNQÁUFOUT

	DFDJ�ÁWJUF�EFT�GSBJT�EF�QPSU�JOVUJMFT�FU�EF�MPOHVFT�BUUFOUFT
�

�� 3FNQMJTTF[� FOUJÀSFNFOU� FU� MJTJCMFNFOU� MB� QSFNJÀSF� QBHF� EV� CPSEFSFBV� E�BDDPNQB�

HOFNFOU��1MVT�MB�EFTDSJQUJPO�EV�EÁGBVU�TFSB�DMBJSF�FU�EÁUBJMMÁF�QMVT�WJUF�MB�SÁQBSBUJPO

QPVSSB�ÂUSF�FGGFDUVÁF��-FT�FOWPJT�TBOT�EFTDSJQUJPO�EF�EÁGBVU�OF�QFVWFOU�ÂUSF�USBJUÁT

FU�WPVT�TFSPOT�SFUPVSOÁT�¸�WPT�GSBJT��
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO



"OOFYF -F�TFSWJDF�BQSÀT�WFOUF�5FSSB5FD
�� +PJHOF[�BCTPMVNFOU�BV�DPMJT�VOF�DPQJF�EF�MB�GBDUVSF�	QBT�M�PSJHJOBM
��%BOT�MF�DBT�DPO�

USBJSF� OPVT� QBSUPOT� EV� QSJODJQF� RVF� MF� QSPEVJU� O�FTU� QMVT� DPVWFSU� QBS� MB� EVSÁF� EF

HBSBOUJF�FU�OPVT�WPVT�GBDUVSPOT�MB�SÁQBSBUJPO�

�� 7FVJMMF[�VUJMJTFS�VO�FNCBMMBHF�TVGGJTBNNFOU�TÒS�FU�NBUFMBTTÁ��/PUSF�FYQÁSJFODF�NPO�

USF� RVF� M�FNCBMMBHF� E�PSJHJOF� DPOWJFOU� QBSGBJUFNFOU�� "ZF[� ¸� M�FTQSJU� RV�JM� T�BHJU� EF

DPNQPTBOUT�ÁMFDUSPOJRVFT�QBSUJDVMJÀSFNFOU�TFOTJCMFT�

�� "GGSBODIJTTF[�MF�DPMJT�TVGGJTBNNFOU�
.BOVFM�E�JOTUBMMBUJPO �� 5FSSB5FD�9-FSBUF�1SP



"OOFYF $POEJUJPOT�HÁOÁSBMFT�EF�TFSWJDF�BQSÀT�WFOUF
$POEJUJPOT�HÁOÁSBMFT�EF�TFSWJDF�BQSÀT�WFOUF

���(ÁOÁSBMJUÁT

1BS�M�BDIBU�FU�MB�SÁDFQUJPO�EV�NBUÁSJFM�WPVT�SFDPOOBJTTF[�OPT�DPOEJUJPOT�HÁOÁSBMFT�EF�TFSWJDF�BQSÀT�WFOUF�

���+VTUJGJDBUJG�EF�HBSBOUJF

-B�DPQJF�EF�MB�GBDUVSF�CPSEFSFBV�EF�MJWSBJTPO�FTU�SFRVJTF�DPNNF�KVTUJGJDBUJG�EF�HBSBOUJF��4J�WPVT�OF�QSPEVJTF[�

QBT�DF�KVTUJGJDBUJG�EF�HBSBOUJF�OPVT�SÁQBSPOT�MF�NBUÁSJFM�¸�WPT�GSBJT

���%FTDSJQUJPO�EV�EÁGBVU

-FT�FOWPJT�RVJ�TFSPOU�SÁDFQUJPOOÁT�TBOT�PV�BWFD�VOF�EFTDSJQUJPO�EF�EÁGBVU�JOTVGGJTBOUF�	MFT�NFOUJPOT��EÁGFD�

UVFVY��PV��¸�SÁQBSFS��TPOU�JOTVGGJTBOUFT
�TFSPOU�SFUPVSOÁT�NPZFOOBOU�EFT�GSBJT�EF�USBJUFNFOU�

���3ÁDMBNBUJPOT�OPO�KVTUJGJÁFT

%BOT�MF�DBT�EF�SÁDMBNBUJPOT�OPO�KVTUJGJÁFT�	BVDVO�EÁGBVU�O�B�ÁUÁ�DPOTUBUÁ�FSSFVS�EF�NBOJQVMBUJPO�QSPCBCMF
�

OPVT�SFOWPZPOT�MB�NBSDIBOEJTF�NPZFOOBOU�EFT�GSBJT�EF�USBJUFNFOU

���&NCBMMBHF

4J�QPTTJCMF�WFVJMMF[�VUJMJTFS�M�FNCBMMBHF�E�PSJHJOF�QPVS�MF�SFUPVS�EF�MB�NBSDIBOEJTF��%BOT�MF�DBT�E�VO�FNCBM�

MBHF�JOBQQSPQSJÁ�MB�SÁDMBNBUJPO�EF�HBSBOUJF�FTU�DPNQSPNJTF��1PVS�EFT�EPNNBHFT�EVT�BV�USBOTQPSU�SÁTVMUBOU�

E�VO�FNCBMMBHF�JOBQQSPQSJÁ�MB�SÁDMBNBUJPO�EF�HBSBOUJF�OF�QPVSSB�ÂUSF�QSJTF�FO�DPNQUF�

���1SPEVJUT�E�BVUSFT�GBCSJDBOUT

-FT�QSPEVJUT�RVJ�OF�TPOU�QBT�GBCSJRVÁT�PV�DPNNFSDJBMJTÁT�QBS�5FSSB5FD�&MFDUSPOJD�(NC)�TPOU�SFUPVSOÁT�DPO�

USF�EFT�GSBJT�EF�USBJUFNFOU�

���3ÁQBSBUJPOT�¸�WPT�GSBJT

-FT�SÁQBSBUJPOT�JOUFSWFOBOU�FO�EFIPST�EF�MB�QÁSJPEF�EF�HBSBOUJF�TPOU�¸�WPT�GSBJT�

���'SBJT�EF�USBOTQPSU

-�FYQÁEJUFVS�TVQQPSUF�MFT�GSBJT�EF�USBOTQPSU�FU�E�BTTVSBODF�DPODFSOBOU�MF�NBUÁSJFM�̧ �SÁQBSFS�FOWPZÁ�̧ �5FSSB5FD�

&MFDUSPOJD�(NC)��5FSSB5FD�&MFDUSPOJD�(NC)�QSFOE�FO�DIBSHF�MFT�GSBJT�EF�USBOTQPSU�QPVS�MF�SFUPVS�EV�NBUÁSJFM�

SÁQBSÁ�EBOT�MF�DBT�E�VOF�HBSBOUJF��5PVUF�NBSDIBOEJTF�FOWPZÁF�FO�QPSU�EÒ�TFSB�TUSJDUFNFOU�SFGVTÁF�QPVS�EFT�

SBJTPOT�E�PSHBOJTBUJPO�

���%JTQPTJUJPO�GJOBMF

5FSSB5FD�&MFDUSPOJD�(NC)�TF�SÁTFSWF�MF�ESPJU�EF�NPEJGJFS�PV�EF�DPNQMÁUFS�¸�UPVU�NPNFOU�DFT�DPOEJUJPOT�

HÁOÁSBMFT�EF�TFSWJDF�BQSÀT�WFOUF�

1PVS�MF�SFTUF�DF�TPOU�MFT�DPOEJUJPOT�HÁOÁSBMFT�EF�MB�TPDJÁUÁ�5FSSB5FD�&MFDUSPOJD�(NC)�RVJ�TPOU�WBMBCMFT�FU�

BENJTFT�
5FSSB5FD�9-FSBUF�1SP �� �.BOVFM�E�JOTUBMMBUJPO
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