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UIF�NPEFN�GPS�FYBNQMF�XIFO�SFDPSEJOH�BOTXFSJOH�NBDIJOF�NFTTBHFT�GPS�B�WPJDF�NPEFN

XJUI�B�NJDSPQIPOF�DPOOFDUFE�UP�UIF�TPVOE�DBSE��

"VY�DPOOFDUPS
5IF�"VY�DPOOFDUPSqB�XIJUF�.1$��DPOOFDUPSqJT�B�TUFSFP�MJOF�JOQVU�UIBU�ZPV�DBO�VTF�BT�BO

BVEJP�DPOOFDUJPO�GPS�ZPVS�$%�3�SFDPSEFS�UIF�5FSSB5FD�5FSSB57��PS�5FSSB573BEJP��
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$POOFDUJOH�VQHSBEF�DBSET $POOFDUJOH�B�XBWFUBCMF�NPEVMF
$POOFDUJOH�VQHSBEF�DBSET

$POOFDUJOH�B�XBWFUBCMF�NPEVMF
8BWF#MBTUFS�QJO�DPNQBUJCMF�XBWFU�

BCMF�NPEVMFT� DBO� CF� DPOOFDUFE� UP

UIF�9-FSBUF�1SP�8BWFUBCMF�9UFOTJPO�

5BLF�DBSF�UP�DPOOFDU�UIF�XBWFUBCMF

NPEVMF� DPSSFDUMZ� J�F�� QJO� �� PO� UIF

9-FSBUF� 1SP�8BWFUBCMF� 9UFOTJPO� UP

TPDLFU� �� PG� UIF� XBWFUBCMF� NPEVMF�

#PUI� DPOOFDUPS� SPXT� NVTU� CF� DPS�

SFDUMZ�BMJHOFE�UP�POF�BOPUIFS��1MFBTF

BMTP�SFGFS�UP�UIF�EPDVNFOUBUJPO�TVQ�

QMJFE� CZ� UIF� NBOVGBDUVSFS� PG� UIF

XBWFUBCMF�NPEVMF�

&YQBOTJPO�DPOOFDUPS
5IF�FYQBOTJPO�DPOOFDUPS�QFSNJUT

BEEJUJPOBM�IBSEXBSF�UP�CF�BEEFE

UP� FOIBODF� UIF� GVODUJPOBMJUZ� PG

UIF� 9-FSBUF� 1SP�� /P� BEEJUJPOBM

IBSEXBSF� JT� DVSSFOUMZ� BWBJMBCMF

GPS�UIF�9-FSBUF�1SP�IPXFWFS��

5IJT�DPOOFDUPS�JT�/05�TVJUBCMF�GPS�UIF�"DUJWF3BEJP�3FDFJWFSTZTUFN�VQHSBEF�NPE�

VMF��5FSSB5FD�TIBMM�BTTVNF�OP�MJBCJMJUZ�GPS�IBSEXBSF�EBNBHF�SFTVMUJOH�GSPN�UIF

JNQSPQFS�VTF�PG�UIF�FYQBOTJPO�DPOOFDUPS�
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5IF�9-FSBUF�1SP�$POUSPM1BOFM� $POGJHVSJOH�UIF�9-FSBUF�$POUSPM�1BOFM
5IF�9-FSBUF�1SP�$POUSPM1BOFM�
5IF� $POUSPM1BOFM� QVUT� UIF� 9-FSBUF� 1SP�T� GVMM� GVODUJPOBMJUZ� BU� ZPVS� GJOHFSUJQT� GSPN� UIF

TQFBLFS�DPOGJHVSBUJPO�UP�UIF�HSBQIJD�FRVBMJ[FS�UP� MPBEJOH�BMUFSOBUJWF�TBNQMF�TFUT��5IF

GPMMPXJOH�DIBQUFS�DPOUBJOT�NPSF�JOGPSNBUJPO�PO�UIFTF�UPQJDT�

5IF�9-FSBUF�$POUSPM�1BOFM�JT�BMTP�BWBJMBCMF�VOEFS�8JOEPXT�/5�����CVU�JT�MJNJUFE

UP�UIF�$POUSPM�1BOFM�BOE�.*%*�UBCT��5IF�PUIFS�UBCTq"�%�4FUUJOHT�"�%�%FNPT

BOE�%JHJUBM�0VUQVUqBSF�OPU�BWBJMBCMF�BT�UIFTF�GVODUJPO�BSF�DVSSFOUMZ�POMZ�TVQ�

QPSUFE�CZ�8JOEPXT�������ESJWFST�

$POGJHVSJOH�UIF�9-FSBUF�$POUSPM�1BOFM�
5IF�9-FSBUF�1SP�$POUSPM1BOFM�JDPO�JT�BVUPNBUJDBMMZ�BEEFE�UP�UIF�8JOEPXT�$POUSPM�1BOFM

BOE�UIF�UBTLCBS�BGUFS�UIF�ESJWFST�IBWF�CFFO�JOTUBMMFE��

*G�UIF�9-FSBUF�1SP�$POUSPM1BOFM�JDPO�EPFT�OPU�BQQFBS�JO�UIF�UBTLCBS�QMFBTF�PQFO�UIF�8JO�

EPXT�$POUSPM�1BOFM�BOE�TUBSU�JU�GSPN�UIFSF��6ODIFDL�UIF�4IPX�USBZ�DPOUSPM�PO�UIF�UBTLCBS

PQUJPO�BOE�DIFDL�JU�BHBJO�UP�EJTQMBZ�UIF�JDPO�PO�UIF�UBTLCBS��
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5IF�9-FSBUF�1SP�$POUSPM1BOFM� 4UBSUJOH�BOE�FYJUJOH�UIF�9-FSBUF�1SP�$POUSPM�1BOFM
4UBSUJOH�BOE�FYJUJOH�UIF�9-FSBUF�1SP�$POUSPM�1BOFM�
5IF�9-FSBUF�1SP�$POUSPM�1BOFM�DBO�CF�MBVODIFE�GSPN�FJUIFS�UIF�$POUSPM�1BOFM�PS�UIF�UBTL�

CBS�

5P� PQFO� UIF� 9-FSBUF� 1SP� 5SBZ� $POUSPM� NFOV

SJHIU�DMJDL� PO� 9-FSBUF� 1SP� JDPO� JO� UIF� UBTLCBS

USBZ�

:PVS�TFUUJOHT�DBO�CF�BEKVTUFE�WFSZ�RVJDLMZ�VTJOH

UIF�PQFOFE�NFOV�

4FMFDUJOH� UIF� TPVOE� PVUQVU�� 	POMZ� BWBJM�

BCMF�VOEFS�8JOEPXT������


o )FBEQIPOFT

o 4BUFMMJUF�TQFBLFST

o .POJUPS�TQFBLFST

o 2VBE�TQFBLFST
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5IF�9-FSBUF�1SP�$POUSPM1BOFM� 4UBSUJOH�BOE�FYJUJOH�UIF�9-FSBUF�1SP�$POUSPM�1BOFM
5IF�TQFBLFS�DPOGJHVSBUJPO�DBO�CF�TFU�VQ�IFSF�UP�FOTVSF�UIBU�UIF�BMHPSJUINT�EFTJHOFE�TQF�

DJGJDBMMZ�GPS�B�HJWFO�UZQF�PG�PVUQVU�BSF�VTFE�UP�FOTVSF�UIF�CFTU�QPTTJCMF�BVEJP�QMBZCBDL�JO

BQQMJDBUJPOT�UIBU�TVQQPSU�"�%s�PS�%JSFDU4PVOEs�%�

4FUUJOH�UIF�BVEJP�QSPQFSUJFT

5IF�9-FSBUF�1SP�$POUSPM�1BOFM�DBO�CF�MBVODIFE�GSPN�IFSF�BT�XFMM�

3FNPWJOH�UIF�5SBZ�$POUSPM

3FNPWFT�UIF�5SBZ�$POUSPM�JDPO�GSPN�UIF�UBTLCBS��*G�ZPV�XPVME�MJLF�UIF�9-FSBUF�1SP�JDPO�UP

SFBQQFBS� JO� UIF� UBTLCBS� USBZ� PQFO� UIF� 8JOEPXT� $POUSPM� 1BOFM� TUBSU� UIF� 9-FSBUF� 1SP

$POUSPM1BOFM�BOE�QVU�B�DIFDL�NBSL�OFYU�UP�4IPX�USBZ�DPOUSPM�PO�UIF�UBTLCBS�

*G�UIF�9-FSBUF�1SP�JDPO�EPFT�OPU�BQQFBS

JO�UIF�UBTLCBS�TUBSU�UIF�9-FSBUF�$POUSPM

1BOFM�GSPN�UIF�8JOEPXT�$POUSPM�1BOFM

BOE�BDUJWBUF�UIF�4IPX�USBZ�DPOUSPM�PO

UIF�UBTLCBS�PQUJPO���
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5IF�9-FSBUF�1SP�$POUSPM1BOFM� $POUSPM�1BOFM�UBCT
$POUSPM�1BOFM�UBCT
5IF�$POUSPM�1BOFM�UBCT�DBO�CF�VTFE�UP

MBVODI� B� WBSJFUZ� PG�NVMUJNFEJB� BQQMJ�

DBUJPOT� TVDI� BT� UIF� 7PMVNF� $POUSPM

UIF�.FEJB� 1MBZFS� PS� UIF� 9-FSBUF� 1SP

���CBOE�HSBQIJD�FRVBMJ[FS��5IF�.VMUJ�

NFEJB� BOE� (BNF� $POUSPMMFST� $POUSPM

1BOFMT�DBO�BMTP�CF�MBVODIFE�UP�DPOGJH�

VSF� WBSJPVT� QSPQFSUJFT� PG� UIF� TPVOE

DBSE�

5IF�EJTQMBZ�PG�UIF�4PVOE4ZTUFN�9-FSBUF�1SP�$POUSPM�1BOFM�JO�UIF�UBTLCBS�DBO�BMTP�CF�UPH�

HMFE�IFSF�
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5IF�HSBQIJD�FRVBMJ[FS
5IF�FRVBMJ[FS�QFSNJUT�UIF�JOEJWJEVBM�BEKVTUNFOU�PG�UIF�SFMBUJWF�MFWFMT�PG�B�WBSJFUZ�PG�GSF�

RVFODZ�CBOET��5IF�FRVBMJ[BUJPO�DBO�CF�BQQMJFE�UP�UIF�MFGU�BOE�SJHIU�DIBOOFMT�UPHFUIFS�PS

TFQBSBUFMZ��

5PHFUIFS��$MJDL�5PHFUIFS�UP�BEKVTU�UIF�MFGU�BOE�SJHIU�DIBOOFMT�BT�POF��

4FQBSBUF���$MJDL�4FQBSBUF�UP�BEKVTU�UIF�MFGU�BOE�SJHIU�DIBOOFMT�JOEFQFOEFOUMZ�

&RVBMJ[FS�QSFTFUT�BSF�BWBJMBCMF�GPS�B�WBSJFUZ�PG�NVTJDBM�EJSFDUJPOT�PS�DMJDL�6TFS�UP�BEKVTU

BOE�TBWF�ZPVS�PXO�QFSTPOBM�TFUUJOHT��5IFTF�TFUUJOHT�XJMM�CF�SFTUPSFE�UIF�OFYU�UJNF�ZPV

DMJDL�PO�6TFS�

#ZQBTT���$MJDL�#ZQBTT�UP�EJTBCMF�UIF�FRVBMJ[FS�

5IF�GJOBM�FRVBMJ[FS�TFUUJOHT�BSF�SFUBJOFE�BGUFS�UIF�BQQMJDBUJPO�JUTFMG�JT�DMPTFE��ZPV�DBO�UIVT

TFU�UIF�FRVBMJ[FS�GPS�B�TQFDJGJD�HBNF�DMPTF�UIF�BQQMJDBUJPO�BOE�TUBSU�UIF�HBNF��
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5IF�9-FSBUF�1SP�$POUSPM1BOFM� .*%*�UBC
.*%*�UBC
&GGFDU� �� BOE� &GGFDU� ��� )FSF

ZPV�DBO�BQQMZ���PG���FGGFDUT

PO�B�.*%*�QJFDF�BOE�TFU� UIF

JOUFOTJUZ� PG� UIF� FGGFDU� XJUI

UIF�TMJEFS�CFMPX�UIF�OBNF�PG

UIF�FGGFDU��"O�FGGFDU�DBO�POMZ

CF�TFMFDUFE�PODF��J�F��JG�$IP�

SVT� IBT� CFFO� TFMFDUFE� BT

&GGFDU� �� JU� DBO�OP� MPOHFS�CF

TFMFDUFE�GPS�&GGFDU����*O�BEEJ�

UJPO� BMM� FGGFDUT� DBO� CF� EJT�

BCMFE�� 5IF� FGGFDUT� BSF� POMZ

BWBJMBCMF� GPS� .*%*� QJFDFT

QMBZFE�CBDL�VTJOH�UIF�9-FS�

BUF�1SP�XBWFUBCMF�

-PBEJOH���0QFOT�B�EJBMPH�JO�XIJDI�ZPV�DBO�MPBE�BMUFSOBUJWF�TBNQMF�TFUT�JOUP�UIF�NFNPSZ�

5IF�TBNQMF�TFU�NVTU�DPNQMZ�XJUI�UIF�%-4�����TQFDJGJDBUJPO�BOE�TIPVME�CF�OP�MBSHFS�UIBO

IBMG� PG� UIF� UPUBM� TZTUFN�NFNPSZ�� 5IF�OFX� JOTUSVNFOUT� BSF�BWBJMBCMF� JNNFEJBUFMZ� BGUFS

CFJOH�MPBEFE�JOUP�NFNPSZ��SFCPPUJOH�JT�OPU�OFDFTTBSZ��*G�ZPV�XPVME�MJLF�UP�SFUVSO�UP�UIF

EFGBVMU�TBNQMF�TFU�HP�UP�UIF�System�TVCGPMEFS�PG�ZPVS�8JOEPXT�GPMEFS�VOEFS�8JOEPXT

������PS�UP�UIF�System32�TVCGPMEFS�PG�ZPVS�8JOOU�GPMEFS�VOEFS�8JOEPX�/5�����BOE�MPBE

UIF�GJMF�au30gm.arl.

8BWFUBCMF�NPEF���4QFDJGZ� UIF� NBYJNVN� OVNCFS� PG� BWBJMBCMF� WPJDFT� IFSF�� 5IF� GJSTU� ��

WPJDFT�BSF�IBOEMFE�DPNQMFUFMZ�CZ�UIF�9-FSBUF�1SP�DIJQ��UIF�SFNBJOJOH�����WPJDFT�BSF�TPGU�

XBSF�CBTFE�

%04�CPY�.*%*�PVUQVU���)FSF� ZPV� DBO� TQFDJGZ� XIFUIFS� UIF� 9-FSBUF� 1SP� XBWFUBCMF� PS� B

EFWJDF� DPOOFDUFE� UP� UIF�.16����� JOUFSGBDFqTVDI�BT�B�XBWFUBCMF�EBVHIUFSCPBSEqXJMM

SFDFJWF�BOE�QMBZ�UIF�.*%*�EBUB� GSPN�B�8JOEPXT�������%04�CPY�� *G�ZPV�EP�OPU�IBWF�BO

FYUFSOBM�.*%*�EFWJDF�TFMFDU�9-FSBUF�1SP�8BWFUBCMF��5IJT�TFMFDUPS�CPY� JT�POMZ�BWBJMBCMF

VOEFS�8JOEPXT��������
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"�%�4FUUJOHT�UBC
5IF�QBSBNFUFST�TQFDJGJDBMMZ� SFMF�

WBOU�UP�UIF�QMBZCBDL�PG�"�%s�DBO

CF�TFU�VQ�IFSF�

"�%�0VUQVU�.PEF

)FBEQIPOFT���4FMFDU�UIJT�NPEF�JG

ZPV�XJMM�CF�VTJOH�IFBEQIPOFT�

4BUFMMJUF�4QFBLFST���*G�ZPVS�

TQFBLFST�BSF�XJEFMZ�TQBDFE�

.POJUPS�4QFBLFST���*G�ZPVS�TQFBLFST�BSF�MPDBUFE�DMPTF�UP�POF�BOPUIFS�

2VBE�4QFBLFST���'PS�GPVS�TQFBLFST�J�F��UXP�QBJST�PG�TQFBLFST��

'BEJOH���6TF� UIF�'BEJOH�TMJEFS� UP�CBMBODF� UIF� MFWFMT�PG� UIF� GSPOU�BOE� SFBS�TQFBLFS�QBJST

XIFO�JO�2VBE�.PEF�

"�%�4QMBTI

%FQFOEJOH�PO�XIFUIFS�PS�OPU�ZPV�IBWF�NBSLFE� UIF�1MBZ�"VEJP�PS�4IPX�4DSFFO� DIFDL�

CPYFT�BQQMJDBUJPOT�UIBU�TVQQPSU�"�%�XJMM�QMBZ�"�%�TPVOE�BOE�EJTQMBZ�UIF�"�%�MPHP�BT

XFMM�BT�JOEJDBUJOH�UIF�TFMFDUFE�QMBZCBDL�NPEF�	IFBEQIPOFT�RVBE�TQFBLFST���


%JTBCMF�%JSFDU4PVOE�)BSEXBSF�"DDFMFSBUJPO

5IJT�DIFDLCPY�DBO�CF�VTFE�UP�EJTBCMF�UIF�9-FSBUF�1SP�T�%JSFDU4PVOE�IBSEXBSF�BDDFMFSB�

UJPO��$FSUBJO�HBNFT�EP�OPU�DIFDL�UIF�BDUVBM�OVNCFS�PG�BWBJMBCMF�%JSFDU4PVOE�IBSEXBSF

CVGGFST��5IJT�DBO�MFBE�UP�QSPHSBN�FSSPST�NBLJOH�JU�BEWJTBCMF�UP�EJTBCMF�%JSFDU4PVOE�IBSE�

XBSF�BDDFMFSBUJPO�JO�TVDI�DBTFT��
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"�%�%FNPT�UBC
)FSF�ZPV�DBO�TUBSU�POF�PG�GJWF�"�%

EFNPT� GPS� BO� JNQSFTTJWF� JOUSP�

EVDUJPO�UP�UIF�DBQBCJMJUJFT�PG�"�%�

"O�BEEJUJPOBM�GPVS�EFNPT�DBO�CF

GPVOE� JO� UIF� A3D� GPMEFS� PG� UIF

9-FSBUF� 1SP� 4PGUXBSF� �� %SJWFS

$%� JO�UIF�Wavetracing�TVCGPM�

EFS� BOE� DBO� CF� JOTUBMMFE� VTJOH

UIF� TFUVQ� QSPHSBN�� 5IFTF� QSP�

WJEF� B� TVQFSC� EFNPOTUSBUJPO� PG

UIF� "�%s���� XBWFUSBDJOH� UFDI�

OPMPHZ��

%JHJUBM�0VU�UBC
4QFDJGZ� UIF� PVUQVU� GSFRVFODZ� PG

UIF� 9-FSBUF� 1SP�T� PQUJDBM� EJHJUBM

PVUQVU� PO� UIJT� UBC�� $IBOHFT� UP

UIF� PVUQVU� GSFRVFODZ� BSF� FGGFD�

UJWF� JNNFEJBUFMZ� BOE� EP� OPU

SFRVJSF� UIF� 9-FSBUF� 1SP

$POUSPM1BOFM� UP� CF� DMPTFE� PS
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5IF�.JYFS
5IF� SFDPSEJOH�BOE�QMBZCBDL� MFWFMT�DBO�CF�BEKVTUFE�VTJOH�UIF�TUBO�

EBSE�8JOEPXT� ������NJYFS�� 5IF�NJYFS� DBO� CF� MBVODIFE� VTJOH� UIF

TQFBLFS�JDPO�JO�UIF�8JOEPXT�������UBTLCBS��*G�UIF�TZNCPM�JT�OPU�QSFTFOU�UIF�NJYFS�DBO

BMTP�CF� MBVODIFE�WJB� UIF�9-FSBUF�1SP�$POUSPM1BOFM��5P�EJTQMBZ�UIF�TQFBLFS� JDPO�PO�UIF

UBTLCBS�HP�UP�UIF�9-FSBUF�1SP�$POUSPM�1BOFM�.VMUJNFEJB�TFDUJPO�BOE�TFMFDU�UIF�"VEJP�UBC�

"�DIFDLCPY�XIJDI�UPHHMFT�UIF�EJTQMBZ�PG�UIF�TQFBLFS�JDPO�DBO�CF�GPVOE�UIFSF�CFMPX�UIF

BVEJP�QMBZCBDL�TFUUJOHT�

5IF�WPMVNF�DPOUSPM�JO�UIF�UBTLCBS�DPOUSPMT�UIF�NBTUFS�WPMVNF

PG�8JOEPXT�������PG�%04�CPY�BVEJP�PVUQVU�BT�XFMM�BT�UIBU�PG

SFBM�NPEF� %04�� 5P� BEKVTU� UIF� WPMVNF� PG� %04� BQQMJDBUJPOT

TUBSU�8JOEPXT�������BOE�VTF�UIF�8JOEPXT�WPMVNF�DPOUSPM��

*G�UIJT�SFTVMUT�JO�JOEJWJEVBM�BVEJP�TPVSDFT�CFJOH�UPP�MPVE�UIFZ�DBO�CF�BEKVTUFE�TFQBSBUFMZ

VTJOH�UIF�NJYFS�

/PUF��UIF�8JOEPXT�NJYFS�DBO�BMTP�EJTQMBZ�BVEJP�TMJEFST�XIJDI�BSF�OPU�TVQQPSUFE
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5IF� EJTQMBZ� PG� UIF� JOEJWJEVBM� TMJE�

FST�DBO�CF�TFMFDUFE�VOEFS�0QUJPOT

Å�1SPQFSUJFT�

5IF� TFUUJOHT� GPS� UIF� SFDPSEJOH

NJYFS�DBO�CF�BEKVTUFE�BU�UIF�TBNF

UJNF�� 5IF� SFDPSEJOH� TFOTJUJWJUZ� PG

WPJDF� DPOUSPM� TPGUXBSF� DBO� CF

BEKVTUFE�IFSF�JOEFQFOEFOUMZ�PG�UIF

SFDPSEJOH� BOE� QMBZCBDL� TMJEFST

QSPWJEFE� UIBU� UIF� TPGUXBSF� TVQ�

QPSUT�UIJT�PQUJPO��

5P�TUBSU�UIF�SFDPSEJOH�NJYFS�TFMFDU�3FDPSEJOH�BOE�DMJDL�0,�

5P�SFDPSE�B�TQFDJGJD�BVEJP�TPVSDF�TFMFDU�JU�IFSF�BOE�BEKVTU�UIF�TMJEFS�BDDPSEJOHMZ�
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



5IF�.JYFS
#PUI� UIF� SFDPSEJOH� BOE� QMBZCBDL
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JUFN� JT� DIFDLFE� CPUI� NJYFST� EJT�

QMBZ�BO�"EWBODFE�CVUUPO��5IJT�QSP�

WJEFT�B�XJEFS�SBOHF�PG�BEKVTUNFOU

PQUJPOT��8JOEPXT����BMTP�BVUPNB�

UJDBMMZ�EJTQMBZT�TMJEFST�GPS�UIF�5POF

$POUSPMT�FWFO�JG�UIFTF�BSF�OPU�TVQ�

QPSUFE�CZ�UIF�ESJWFS�TPGUXBSF�

5P�BEKVTU�UIF�MFWFM�PG�UIF�EJHJUBM�PVUQVU�DMJDL�PO�0QUJPOT�Å�1SPQFSUJFT�JO�UIF�.JYFS�BOE
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5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



-FHBDZ�BVEJP�DPOGJHVSBUJPO
-FHBDZ�BVEJP�DPOGJHVSBUJPO
.PEJGZJOH�UIF�-FHBDZ�"VEJP�TFUUJOHT�XJMM�OPU�CF�OFDFTTBSZ�JO�NPTU�DBTFT��4IPVME�UIF�OFFE

BSJTF�IPXFWFS�JG�B�HBNF�SFRVJSFT�TFUUJOHT�PUIFS�UIBO�UIF�EFGBVMU�PS�ZPV�IBWF�BO�BEEJUJPOBM

TPVOE�DBSE�JO�ZPVS�TZTUFN�SFGFS�UP�UIJT�TFDUJPO�GPS�EFUBJMT�

5IF�GSFF�SFTPVSDFT�PG�ZPVS�1$�BSF�DIFDLFE�BOE�SFDPSEFE�JO�B�MJTU�PG�QPTTJCMF�CBTJD�DPOGJHV�

SBUJPOT�EVSJOH�UIF�JOTUBMMBUJPO�PG�UIF�9-FSBUF�1SP��5IF�NPTU�TVJUBCMF�DPOGJHVSBUJPO�JT�BU�UIF

IFBE�PG�UIF�MJTU��

5IF�8JOEPXT�������%FWJDF�.BOBHFS�NBZ�JOEJDBUF�IBSEXBSF�DPOGMJDUT�JG�BEESFTTFT�JOUFS�

SVQUT�BOE�%."�DIBOOFMT�VTFE�CZ�UIF�4PVOE#MBTUFS�1SP�FNVMBUJPO�BSF�BMSFBEZ�JO�VTF�CZ

BOPUIFS�DBSE��6TF�UIF�GPMMPXJOH�QSPDFEVSF�UP�DPSSFDU�UIFTF�DPOGMJDUT�NBOVBMMZ�

0QFO�UIF�8JOEPXT�������%FWJDF�.BOBHFS�

$MJDL�PO�UIF�QMVT�TJHO�JO�GSPOU�PG�4PVOE�WJEFP

BOE�HBNF�DPOUSPMMFST� UP�BDDFTT�UIF�QSPQFS�

UJFT�PG�UIF�4PVOE#MBTUFS�FNVMBUJPO�

)JHIMJHIU� UIF� FOUSZ� 5FSSB5FD 9-FSBUF� 1SP

4#1SP�&NVMBUJP�

$MJDL�PO�1SPQFSUJFT�BOE�PO�UIF�3FTPVSDFT�UBC

JO�UIF�GPMMPXJOH�XJOEPX�

$POGJHVSBUJPO
"E-JC�

*�0�1PSU
4PVOE#MBTUFS�1SP�

*�0�1PSU
4PVOE#-BTUFS�1SP�

*OUFSSVQU
4PVOE#MBTUFS�1SP�%."�

$IBOOFM

#BTJD�$POG��� ���I ���I ��PS�� ��BOE��

#BTJD�$POG��� ���I ���I ��PS�� ��BOE��

#BTJD�$POG��� ���I ���I�PS����I ������PS��� ��BOE��

#BTJD�$POG��� ���I ���I�PS����I ��PS�� �

#BTJD�$POG��� ���I ���I�PS����I ��PS�� �

#BTJD�$POG��� ���I ���I�PS����I ������PS��� ����PS��

#BTJD�$POG��� ���I

���I����I����I�PS�

���I ������PS��� ����PS��
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



-FHBDZ�BVEJP�DPOGJHVSBUJPO
3FNPWF� UIF� DIFDL� NBSL� OFYU� UP

6TF�BVUPNBUJD�TFUUJOHT�UP�QFSNJU

UIF�TFUUJOHT�UP�CF�DIBOHFE�NBOV�

BMMZ��/FYU�TFMFDU�POF�PG�UIF�CBTJD

DPOGJHVSBUJPOT� JO�PSEFS� UP�NBOV�

BMMZ� DIBOHF� UIF� SFTPVSDFT��/FYU

DMJDL� $IBOHF� TFUUJOHT����� 1MFBTF

OPUF�UIBU�OPU�FWFSZ�CBTJD�DPOGJHV�

SBUJPO�QFSNJUT�UIF�NPEJGJDBUJPO�PG

TFUUJOHT��5SZ�B�GFX�EJGGFSFOU�CBTJD

DPOGJHVSBUJPOT�VOUJM�ZPV�GJOE�POF

UIBU� QFSNJUT� SFTPVSDFT� UP� CF

DIBOHFE�NBOVBMMZ�

:PV� DBO� UIFO� BTTJHO� EJGGFSFOU

SFTPVSDFT� PODF� ZPV� IBWF� GPVOE

TVDI�B�CBTJD�DPOGJHVSBUJPO�

1MFBTF� CFBS� JO� NJOE� UIBU� NBOVBM

DPOGJHVSBUJPO� NBZ� QSFWFOU� TPNF

BQQMJDBUJPOT�XIJDI�SFRVJSF�EFGBVMU

TFUUJOHT�GSPN�BDDFTTJOH�SFTPVSDFT�

1MFBTF�SFGFS�UP�UIF�EPDVNFOUBUJPO

PG�ZPVS�BQQMJDBUJPO�JG�OFDFTTBSZ�UP

EFUFSNJOF� XIJDI� SFTPVSDFT� UIF

QSPHSBN�SFRVJSFT�
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



-FHBDZ�BVEJP�DPOGJHVSBUJPO
4PNF�BQQMJDBUJPOT�SFRVJSF�UIF�TP�DBMMFE�#-"45&3�FOWJSPONFOU�WBSJBCMF��5IF�BQQSPQSJBUF

NPEJGJDBUJPOT�XFSF�NBEF�UP�ZPVS�"650&9&$�#"5�BOE�%0445"35�#"5�GJMFT�BVUPNBUJDBMMZ

XIJMF�JOTUBMMJOH�UIF�9-FSBUF�1SP�ESJWFST�

:PVS�"650&9&$�#"5�BOE�%0445"35�#"5�TIPVME�UIFO�MPPL�TPNFUIJOH�MJLF�UIJT�

PATH=C:\WINDOWS

.

.

.

LH C:\WINDOWS\AU30DOS.COM

SET BLASTER=A220 I5 D3 T4

5IF�MBTU�UXP�MJOFT�XFSF�BEEFE�CZ�UIF�9-FSBUF�1SP�JOTUBMMBUJPO�SPVUJOF��

5IF�GJSTU�MJOF�JOTUBMMT�UIF�9-FSBUF�1SP�%04�ESJWFS�AU30DOS.COM�XIJDI�DBO�CF�GPVOE�JO�UIF

8JOEPXT�GPMEFS�

*G�ZPVS�DPNQVUFS�EPFT�OPU�EJTQMBZ�UIF�8JOEPXT�������MPHP�XIJMF�CPPUJOH�ZPV�TIPVME�TFF

UIF�GPMMPXJOH�FOUSZ��

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.

*O�UIF�FWFOU�UIBU�ZPVS�DPNQVUFS�EPFT�EJTQMBZ�UIF�8JOEPXT�������MPHP�VTF�UIF�&TDBQF�LFZ

UP�TXJUDI�UP�UIF�BQQSPQSJBUF�WJFX�UP�TFF�XIJDI�ESJWFST�BOE�QSPHSBNT�BSF�CFJOH�MPBEFE�

*G�8JOEPXT������� JT�CFJOH�TUBSUFE� JOTUFBE�PG�%04� UIF�ESJWFS� JT�BVUPNBUJDBMMZ� SFNPWFE

GSPN�UIF�DPNQVUFSlT�NFNPSZ�UP�FOTVSF�PQUJNVN�8JOEPXT�������QFSGPSNBODF�BT�8JO�

EPXT�������EPFT�OPU�VTF�UIF�ESJWFS�

5IF�TFDPOE�MJOF�BEEFE�UP�UIF�AUTOEXEC.BAT�BOE�DOSSTART.BAT��GJMFT�TFUT�UIF�#-"45&3

FOWJSPONFOU�WBSJBCMF�XJUI�UIF�TVJUBCMF�WBMVFT�GPS�UIF�SFTPVSDFT�

%FUBJMFE� JOGPSNBUJPO� PO� UIF� TJHOJGJDBODF� PG� UIF� JOEJWJEVBM� FOUSJFT� DBO� CF� GPVOE� JO� UIF

"QQFOEJY�VOEFS�'SFRVFOUMZ�"TLFE�2VFTUJPOT	QBHF���
��
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



-FHBDZ�BVEJP�DPOGJHVSBUJPO $POGJHVSJOH�UIF�.*%*�QPSU�BEESFTT�NBOVBMMZ
$POGJHVSJOH�UIF�.*%*�QPSU�BEESFTT�NBOVBMMZ
"�OVNCFS�PG�HBNFT�IBWF�UIF�PQUJPO�PG�QMBZJOH�CBDL�NVTJD�WJB�.*%*��:PV�DBO�TFMFDU�UIF�JOUF�

HSBUFE�XBWFUBCMF�GPS�QMBZCBDL�JO�8JO�������%04�CPYFT��5IJT�IBT�BMSFBEZ�CFFO�FYQMBJOFE

JO�UIF�DIBQUFS�5IF�9-FSBUF�1SP�$POUSPM1BOFM�	QBHF���
�JO�UIF�.*%*�5BC�	QBHF���
�TFDUJPO�

*UlT�QPTTJCMF�UP�TFU�UIF�.*%*�QPSU�BT�TIPXO�UP�FOTVSF�UIBU�UIF�DPSSFDU�QPSU�JT�BEESFTTFE�CZ

UIF�HBNF�

5IF�SFTPVSDFT�GPS�UIF�4PVOE#MBTUFS�FNVMBUJPO�DBO�CF�DIBOHFE�NBOVBMMZ�JO�B�NBOOFS�TJN�

JMBS�UP�UIF�QSPDFEVSF�EFTDSJCFE�BCPWF�
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



-FHBDZ�BVEJP�DPOGJHVSBUJPO .BOVBM�DPOGJHVSBUJPO�PG�UIF�HBNFQPSU�BEESFTT
.BOVBM�DPOGJHVSBUJPO�PG�UIF�HBNFQPSU�BEESFTT
"T�%JSFDU9� JT� JOTUBMMFE� UPHFUIFS�XJUI� UIF�9-FSBUF�1SP�ESJWFSTqBTTVNJOH� JU� JT�OPU�QSFJO�

TUBMMFEq8JOEPXT�UIFO�FYQBOET�UIF�+PZTUJDL�ESJWFS�UP�B�(BNF�$POUSPMMFS�ESJWFS��3PVUJOFT

XFSF�BEEFE�UP�BDDFMFSBUF�UIF�QPMMJOH�PG�UIF�KPZTUJDL�GPS�FYBNQMF�

:PV�DBO�BMTP�NPEJGZ�UIFTF�TFUUJOHT�XJUI�UIF�QSPDFEVSF�EFTDSJCFE�BCPWF��

(BNFT�XIJDI�SVO�JO�B�8JOEPXT�������%04�CPY�VTF�UIF�HBNFQPSU�BEESFTT�TQFDJGJFE�JO�UIF

%FWJDF�.BOBHFS��(BNFT�XIJDI�SVO�VOEFS�SFBM�NPEF�%04�BSF�OPU�BGGFDUFE�CZ�UIJT�TFUUJOH

BOE�DPOUJOVF�UP�VTF�UIF�EFGBVMU�HBNFQPSU�BEESFTT�	���I
�

5XP�EJGGFSFOU�HBNFQPSU�ESJWFST�BSF�BWBJMBCMF�GPS�UIF�9-FSBUF�1SP��

5IF�EFGBVMU�8JOEPXT�������HBNFQPSU�ESJWFS�BOE�UIF�9-FSBUF�1SP�(BNFQPSU�*OUFSGBDF��

0QFO�UIF�9-FSBUF�1SP�$POUSPM1BOFM�BOE�TUBSU�UIF�(BNF�$POUSPMMFS�
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



-FHBDZ�BVEJP�DPOGJHVSBUJPO .BOVBM�DPOGJHVSBUJPO�PG�UIF�HBNFQPSU�BEESFTT
$MJDL� PO� "EE� UP� JOTUBMM� KPZTUJDLT� BOE

PUIFS� HBNF� DPOUSPMMFST�� 1MFBTF� OPUF

UIBU� KPZTUJDLT� BOE� HBNF� DPOUSPMMFST

BSF�BWBJMBCMF�XIJDI�SFRVJSF�B�TFQBSBUF

ESJWFS� JOTUBMMBUJPO�TVDI�BT�UIF�.JDSP�

TPGU�'PSDF�'FFECBDL�1SP�

4XJUDI�UP�UIF�"EWBODFE�UBC�UP�TFMFDU�B

ESJWFS�GPS�UIF�HBNFQPSU�JOUFSGBDF�

8JOEPXT�VTFT�UIF�TUBOEBSE�HBNFQPSU

JOUFSGBDF� CZ�EFGBVMU�� 5IF� SFHVMBS�QPM�

MJOH�PG�UIF�KPZTUJDL�JT�QFSGPSNFE�CZ�UIF

$16�XIFO�VTJOH� UIJT� ESJWFS�XIJDI�PG

DPVSTF� SFEVDFT� UIF� TZTUFN� QFSGPS�

NBODF�TPNFXIBU��

0O�UIF�PUIFS�IBOE�UIF�9-FSBUF�1SP�(BNFQPSU�%SJWFS�SVOT�%JSFDU9�%JSFDU*OQVU�SPVUJOFT�PO

UIF�9-FSBUF�1SP�IBSEXBSF��5IBU�SFEVDF�UIF�$16�MPBE�
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



"QQFOEJY 8BWFUBCMF�*OTUSVNFOU�5BCMF
"QQFOEJY

8BWFUBCMF�*OTUSVNFOU�5BCMF

1SPHSBN *OTUSVNFOU�/BNF 7PJDFT 1SPHSBN *OTUSVNFOU�/BNF 7PJDFT 1SPHSBN *OTUSVNFOU�/BNF 7PJDFT

� 	(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
 � ��� #JSE�5XFFU �
�� 4ZOUI�#BTT�� � �� -FBE���	TBXUPPUI
 � ��� 5FM3JOH �
�� 4ZOUI�#BTT�� � �� -FBE���	DBMMJPQF
 � ��� )FMJDPQUFS �
�� 7JPMJO � �� -FBE���	DIJGG
 � ��� "QQMBVTF �
�� 7JPMB � �� -FBE���	DIBSBOH
 � ��� (VOTIPU �
�� $FMMP � �� -FBE���	WPJDF
 �
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



"QQFOEJY 8BWFUBCMF�QFSDVTTJPO�UBCMF
8BWFUBCMF�QFSDVTTJPO�UBCMF

/PUF ,FZ *OTUSVNFOU /PUF ,FZ *OTUSVNFOU /PUF ,FZ *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$�> '��
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



"QQFOEJY .*%*�JNQMFNFOUBUJPO�DIBSU
.*%*�JNQMFNFOUBUJPO�DIBSU

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

C�� DDDD���.*%*�DIBOOFM��_���

D�� $BVTFT�BMM�OPUFT�PGG�

.FTTBHF�
5ZQF

'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

Program
Change

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

Pitch Bend
Change

1110cccc 0mmmmmmm
0nnnnnnn

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

O

Pitch Bend
Sensitiv-
ity

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
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



"QQFOEJY 4XJUDIJOH�PG�UIF�.*%*�JOUFSGBDF
4XJUDIJOH�PG�UIF�.*%*�JOUFSGBDF
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



"QQFOEJY 5IF�5FSSB5FD�IPUMJOF
5IF�5FSSB5FD�IPUMJOF
*G�ZPV�TUJMM�IBWF�QSPCMFNT�PS�RVFTUJPOT�QMFBTF�SFWJFX�BMM�PG�UIF�JOTUSVDUJPOT�JO�UIJT�IBOE�

CPPL�GJSTU��*G�ZPV�IBWF�RVFTUJPOT�SFMBUFE�UP�.*%*�PS�XBWFUBCMF�TZOUIFTJT�QMFBTF�SFGFS�UP�UIF

.*%*�HVJEF�PO�UIF�9-FSBUF�1SP�4PGUXBSF���%SJWFS�$%��

1MFBTF�FOTVSF�UIBU�ZPV�BSF�VTJOH�UIF�MBUFTU�5FSSB5FD�9-FSBUF�1SP�ESJWFS�WFSTJPOT�

5IF�MBUFTU�WFSTJPOT�BSF�BWBJMBCMF�GSPN�UIF�GPMMPXJOH�TPVSDFT�

5FSSB5FD�3F"DUPS�##4�� ����	�
��������������	BOBMPH


�����	�
��������������	*4%/


5FSSB5FD�JO�UIF�*OUFSOFU� http://www.terratec.net

*G�ZPV�BSF�DFSUBJO�UIBU�ZPV�DBO�U�TPMWF�ZPVS�QSPCMFN�XJUIPVU�BTTJTUBODF�QMFBTF�DBMM�PVS�IPU�

MJOF�

*G�ZPV�MJWF�JO�

(SFBU�#SJUBJO�PS�*SFMBOE�QMFBTF�EJBM�	���
���������������	.POEBZ�UISPVHI�'SJEBZ�����

BN��������QN���MPDBM�UJNF


#F/F-VY��QMFBTF�EJBM�	���
�������������	.POEBZ�UISPVHI�'SJEBZ���������������MPDBM�UJNF


64"��QMFBTF�EJBM�	��
��������������	.POEBZ�UISPVHI�'SJEBZ�������BN���������QN���1BDJGJD

UJNF


*G�ZPV�EP�/05�MJWF�JO�BOZ�PG�UIFTF�DPVOUSJFT�QMFBTF�EJBM�����	�
�������������

0VS�GSJFOEMZ�TVQQPSU�UFBN�JT�BWBJMBCMF�GSPN�.POEBZ�UISPVHI�'SJEBZ�GSPN���������������$FO�

USBM�&VSPQFBO�5JNF��1MFBTF�IBWF�UIF�GPMMPXJOH�JOGPSNBUJPO�IBOEZ�UP�FOTVSF�UIBU�ZPVS�DBMM

JT�QSPDFTTFE�RVJDLMZ�

o :PVS�SFHJTUSBUJPO�OVNCFS

o 5IJT�EPDVNFOUBUJPO�BOE�PS�UIF�2VJDL�3FGFSFODF

o "�QSJOUPVU�PG�ZPVS�DPOGJHVSBUJPO�GJMFT

o 5IF�NBOVBM�PG�ZPVS�NPUIFSCPBSE

o "�TDSFFOTIPU�PG�ZPVS�#*04�DPOGJHVSBUJPO�
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP

http://www.terratec.net


"QQFOEJY 5IF�5FSSB5FD�IPUMJOF
*G�QPTTJCMF�DBMM�GSPN�XJUIJO�SFBDI�PG�ZPVS�SVOOJOH�DPNQVUFS��1MFBTF�BMTP�OPUF�UIF�OBNF�PG

UIF�TVQQPSU�UFBN�NFNCFS�XIP�BOTXFST�ZPVS�DBMM�BT�ZPV�XJMM�OFFE�JU�JG�ZPV�IBWF�UP�SFUVSO

B�EFGFDUJWF�DBSE�

"OPUIFS�TPVSDF�PG�IFMQ�JT�PVS�*OUFSOFU�TVQQPSU�QBHF�

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

*U�JT�BMTP�VTFGVM�UP�LFFQ�BMM�PG�UIF�JOGPSNBUJPO�SFMFWBOU�UP�ZPVS�DPNQVUFS�IBOEZ�XIFO�VTJOH

UIJT�SFTPVSDF��1SPWJEJOH�EFUBJMFE�JOGPSNBUJPO�BCPVU�ZPVS�QSPCMFN�JODSFBTFT�UIF�DIBODFT�PG

HFUUJOH�RVJDL�BTTJTUBODF�

1MFBTF�EP�OPU�TFOE�VT�DBMMT�GPS�IFMQ�CZ�TOBJM�NBJM�GBY�PS�DBSSJFS�QJHFPO��'PS�PSHBOJ[BUJPOBM

SFBTPOT�XF�XJMM�OPU�CF�BCMF�UP�SFTQPOE�
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF

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


"QQFOEJY 5FSSB5FD�TFSWJDF
5FSSB5FD�TFSWJDF

5FSSB5FD�PGGFST�EJSFDU�TFSWJDF�JO�PUIFS�XPSET�JG�B�NBMGVODUJPO�PDDVST�ZPV�DBO�DPOUBDU�VT

JOTUFBE�PG�HPJOH�UISPVHI�B�SFUBJMFS��

:PVS�BEWBOUBHFT�BSF�

o 4IPSUFS�MJOFT�PG�DPNNVOJDBUJPO��(P�TUSBJHIU�UP�VT�JOTUFBE�PG�HPJOH�UIPVHI�SFUBJM�XIPMF�

TBMFS�BOE�EJTUSJCVUPS�

o #FUUFS�IBOET�PO�TVQFSWJTJPO��5IF�NPSF�JOUFSNFEJBSJFT�JOWPMWFE�UIF�CJHHFS�UIF�DIBODF

PG�TIJQNFOUT�HPJOH�NJTTJOH�PS�TVGGFSJOH�EBNBHF�

o 'BTUFS�IBOEMJOH��4IJQNFOUT�BSF�QSPDFTTFE�JO�UIF�PSEFS�JO�XIJDI�UIFZ�BSF�SFDFJWFE�BOE

OPU�IFME�CBDL�CZ�B�XIPMFTBMFS�PS�EJTUSJCVUPS�XIP�XBJUT�VOUJM�B�CVML�TIJQNFOU�DVUT�DPTUT�

o %JSFDU�GFFECBDL��*G�XF�IBWF�BOZ�RVFSJFT�XF�DBO�DPOUBDU�ZPV�RVJDLMZ�BOE�EJSFDUMZ�

*G�ZPV�SVO�JOUP�B�QSPCMFN�ZPV�DBOOPU�TPMWF�QMFBTF�QIPOF�PVS�IPUMJOF�BOE�OPUF�UIF�OBNF�PG

UIF�QFSTPO�XIP�UBLFT�ZPVS�DBMM�CFDBVTF�UIJT�XJMM�FOTVSF�UIBU�ZPVS�DBSE�JT�OPU�TFOU�JO�WBJO��

5IJT�QSFDBVUJPO�XJMM�IFMQ�TBWF�VOOFDFTTBSZ�DPTU��&YQFSJFODF�TIPXT�UIBU� UIF�DIBODFT�PG

TPMWJOH�B�QSPCMFN�PO�UIF�QIPOF�BSF�WFSZ�IJHI��5IF�OVNCFS�PG�DBSET�UIBU�BSF�BDUVBMMZ�EFGFD�

UJWF�PO�UIF�PUIFS�IBOE�JT�OFHMJHJCMF�CZ�DPNQBSJTPO�

1MFBTF�PCTFSWF�UIF�GPMMPXJOH�QPJOUT�CFGPSF�SFUVSOJOH�B�QSPEVDU�

�� $POTVMU�UIF�BQQSPQSJBUF�QBSU�PG�UIF�6TFS�(VJEF�KVTU�JO�DBTF�ZPV�NJTTFE�TPNFUIJOH�

�� *G�ZPV�BSF�FYQFSJFODJOH�B�QSPCMFN�BMXBZT�DBMM�UIF�)PUMJOF�GJSTU��.BOZ�QSPCMFNT�DBO�CF

SFTPMWFE�CZ�PVS�DPNQFUFOU�TVQQPSU�TUBGG�UIVT�TBWJOH�UJNF�BOE�QPTUBHF�

�� $PNQMFUF� UIF� GSPOU�TJEF�PG� UIF�TFSWJDF� SFRVFTU� GPSN� JO�B� MFHJCMF�NBOOFS��"�QSFDJTF

EFUBJMFE�EFTDSJQUJPO�PG�UIF�GBVMU�XJMM�IFMQ�VT�EFBM�XJUI�UIF�QSPCMFN�BT�RVJDLMZ�BT�QPT�

TJCMF��3FUVSOFE�QSPEVDUT�OPU�BDDPNQBOJFE�XJUI�B�EFTDSJQUJPO�PG�UIF�GBVMU�DBOOPU�CF

QSPDFTTFE�BOE�XJMM�CF�SFUVSOFE�BU�ZPVS�FYQFOTF��

�� "�DPQZ�	OPU�UIF�PSJHJOBM
�PG�UIF�TBMFT�SFDFJQU�NVTU�CF�FODMPTFE��*G�JU�JT�OPU�JODMVEFE�XF

XJMM�BTTVNF�UIBU�UIF�XBSSBOUZ�QFSJPE�IBT�FMBQTFE�BOE�XJMM�JOWPJDF�ZPV�GPS�UIF�SFQBJS�
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP



"QQFOEJY 5FSSB5FD�TFSWJDF
�� 1MFBTF� VTF� TVGGJDJFOUMZ� TUVSEZ� BOE� XFMM�QBEEFE� QBDLBHJOH�NBUFSJBM�� *O� PVS� FYQFSJ�

FODF�UIF�PSJHJOBM�QBDLBHJOH�NBUFSJBM�JT�XFMM�TVJUFE��1MFBTF�CFBS�UIF�EFMJDBUF�OBUVSF

PG�FMFDUSPOJD�DPNQPOFOUT�JO�NJOE�

�� &OTVSF�UIBU�UIF�QBDLBHF�IBT�BEFRVBUF�QPTUBHF�
5FSSB5FD�9-FSBUF�1SP �� �*OTUBMMBUJPO�(VJEF



"QQFOEJY (FOFSBM�UFSNT�PG�TFSWJDF
(FOFSBM�UFSNT�PG�TFSWJDF

���(FOFSBM�OPUFT

0VS�HFOFSBM�UFSNT�PG�TFSWJDF�BSF�EFFNFE�BT�BDDFQUFE�XJUI�UIF�QVSDIBTF�BOE�SFDFJQU�PG�UIJT�QSPEVDU�

���&WJEFODF�PG�XBSSBOUZ

"�DPQZ�PG�UIF�TBMFT�SFDFJQU�PS�CJMM�PG�EFMJWFSZ�NVTU�CF�QSPWJEFE�BT�FWJEFODF�PG�UIF�WBMJEJUZ�PG�UIF�XBSSBOUZ��"MM�

SFQBJST�XJMM�CF�JOWPJDFE�JG�UIJT�JT�OPU�PCTFSWFE�

���%FTDSJQUJPO�PG�UIF�GBVMU

3FUVSOFE�QSPEVDUT�XIJDI�BSF�OPU�BDDPNQBOJFE�XJUI�BO�BEFRVBUF�EFTDSJQUJPO�PG�UIF�GBVMU�	`EFGFDUJWF��PS�̀ SFQBJS�

SFRVJSFE��XJMM�OPU�CF�DPOTJEFSFE�UP�CF�B�TVGGJDJFOU�EFTDSJQUJPO
�XJMM�CF�SFUVSOFE�TVCKFDU�UP�B�TFSWJDF�DIBSHF�BT�

UIJT�DPNQMJDBUFT�UIF�SFQBJS�QSPDFTT�VOOFDFTTBSJMZ�

��6OKVTUJGJFE�DPNQMBJOUT

*O�UIF�FWFOU�PG�VOKVTUJGJFE�DPNQMBJOUT�	OP�GBVMU�DBO�CF�EFUFSNJOFE�BQQBSFOU�VTFS�FSSPS
�XF�XJMM�SFUVSO�UIF�QSP�

EVDU�TVCKFDU�UP�B�TFSWJDF�DIBSHF�

���1BDLBHJOH

*G�QPTTJCMF�SFUVSO�UIF�QSPEVDU�JO�JUT�PSJHJOBM�QBDLBHJOH�NBUFSJBM��5IF�VTF�PG�JOBEFRVBUF�QBDLBHJOH�NBUFSJBM�

NBZ�WPJE�UIF�XBSSBOUZ��4IJQQJOH�EBNBHF�SFTVMUJOH�IFSFGSPN�XJMM�WPJE�UIF�XBSSBOUZ�

���5IJSE�QBSUZ�QSPEVDUT

1SPEVDUT�OPU�NBOVGBDUVSFE�PS�EJTUSJCVUFE�CZ�5FSSB5FD�&MFDUSPOJD�(NC)�XJMM�CF�SFUVSOFE�TVCKFDU�UP�B�TFSWJDF�

DIBSHF�

���3FQBJST�TVCKFDU�UP�JOWPJDF

3FQBJST�NBEF�BGUFS�UIF�XBSSBOUZ�QFSJPE�IBT�FMBQTFE�XJMM�CF�JOWPJDFE�

���4IJQQJOH�DPTUT

5IF�DPTUT�GPS�TIJQQJOH�BOE�JOTVSBODF�PG�UIF�QSPEVDU�UP�CF�SFQBJSFE�CZ�5FSSB5FD�&MFDUSPOJD�(NC)�TIBMM�CF�CPSOF�

CZ�UIF�TFOEFS��*O�UIF�FWFOU�PG�XBSSBOUZ�TFSWJDF�UIF�DPTUT�GPS�SFUVSOJOH�UIF�QSPEVDU�XJMM�CF�5FSSB5FD�&MFDUSPOJD�

(NC)��$0%�TIJQNFOUT�XJMM�OPU�CF�BDDFQUFE�GPS�PSHBOJ[BUJPOBM�SFBTPOT�

���$MPTJOH�QSPWJTJPOT

5FSSB5FD�&MFDUSPOJD�(NC)�SFTFSWFT�UIF�SJHIU�UP�NPEJGZ�PS�TVQQMFNFOU�UIFTF�HFOFSBM�UFSNT�PG�TFSWJDF�BU�BOZ�

UJNF�

5IF�5FSSB5FD�&MFDUSPOJD�(NC)�HFOFSBM�UFSNT�BOE�DPOEJUJPOT�TIBMM�CF�DPOTJEFSFE�BDDFQUFE�
*OTUBMMBUJPO�(VJEF �� 5FSSB5FD�9-FSBUF�1SP
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