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Tape Technology
7DSH� WHFKQRORJ\� LV� DQ� LPSRUWDQW� IDFWRU� LQ� WKH�
UHDOP� RI� GLJLWDO� SXEOLVKLQJ� VLQFH� LW� IXOILOOV� DQ�
DEVROXWHO\�HVVHQWLDO�QHHG��QDPHO\�FRVW�HIILFLHQW�
GDWD� EDFN�XS� DQG� DUFKLYLQJ�� 7KH� SXEOLVKLQJ�
SURFHVV�LV�XQFRPSURPLVLQJ�LQ�LWV�UHTXLUHPHQWV�WR�
PHHW�GHDGOLQHV��DQG�DW�WKH�VDPH�WLPH�PDLQWDLQ�WKH�
LQWHJULW\�RI� LWV�GDWD�� ,W� LV�DOVR�D�KLJKO\�VWRUDJH�
LQWHQVLYH�SURFHVV�� UHTXLULQJ� ODUJH�FDSDFLW\�KDUG�
GULYHV� IRU� LPDJLQJ��SXEOLVKLQJ��DQG�PXOWLPHGLD�
ILOHV�� 7KH�PXOWL�JLJDE\WH� FDSDFLWLHV� RI� WRGD\·V�
KDUG� GULYHV� QHFHVVLWDWHV� WKH� XVH� RI� WDSH�� VLQFH�
WKHUH�LV�QR�RWKHU�VWRUDJH�PHGLXP�ZLWK�FRPSDUDEOH�
GDWD�GHQVLW\��7DSH�LV�WKH�RQO\�UHDVRQDEOH�PHGLD�
FKRLFH�IRU�EDFN�XS�DQG�DUFKLYLQJ�VLQFH�LW�DIIRUGV�
WKH� KLJKHVW� GHQVLW\� VWRUDJH�� DW� WKH� ORZHVW� FRVW�
SHU�JLJDE\WH�� DQG� SURYLGHV� WKH� SURVSHFW� RI� D�
FRPSOHWH� EDFN�XS� RQWR� RQH� RU�PRUH� FRPSDFW��
OLJKW�ZHLJKW��DQG�LQH[SHQVLYH�FDUWULGJHV�

The Rationale for Data Protection
$�EXVLQHVV�RI�DQ\�NLQG�UHTXLUHV�XQUHVWULFWHG�DQG�
UHOLDEOH� DFFHVV� WR� LWV� GDWD��ZKHWKHU� LW� LV� LQ� WKH�
IRUP�RI�SXEOLFDWLRQV��ILQDQFLDO�UHFRUGV��HPSOR\HH�
ILOHV��RU�RWKHU�FULWLFDO�EXVLQHVV�LQIRUPDWLRQ��7KH�
FUHDWLRQ� RI� GDWD�� HLWKHU� WKURXJK� KXPDQ� HIIRUW��
PDFKLQH�JHQHUDWLRQ��RU�SURFHVV�PRQLWRULQJ��KDV�
D�PHDVXUDEOH� YDOXH«RQH� WKDW� D� FRPSDQ\�GRHV�
QRW�ZDQW�WR�SD\�IRU�PRUH�WKDQ�RQFH�1�7KH�HIIRUW��
RU�ZRUN�� WKDW� LV� UHSUHVHQWHG� E\� D� ILOH� LV� RQO\�
DV� UHOLDEOH�DV� WKH�VWRUDJH�PHGLXP�WKDW�KROGV� LW��
8QIRUWXQDWHO\�� DOO� IRUPV�RI� VWRUDJH�GHYLFHV� DUH�
VXVFHSWLEOH�WR�PHFKDQLFDO�DQG�HOHFWURQLF�IDLOXUHV��
SRZHU� VXUJHV�� UHDG�ZULWH� HUURUV�� HQYLURQPHQWDO�
GLVDVWHUV��PHGLD� VXUIDFH� GDPDJH�� KXPDQ� HUURU��
VDERWDJH�� HWF�� �1RWKLQJ� LV� DEVROXWH«WKH� RQO\�
UHDVRQDEOH�SURWHFWLRQ�LV�D�KLJK�GHJUHH�RI�UHGXQ�
GDQF\«PXOWLSOH� FRSLHV� RI� GDWD� RQ�PXOWLSOH�
SLHFHV�RI�PHGLD�

7KH�UHVXOWV�RI�D�PDMRU�GDWD�ORVV�FDQ�EH�GHYDVWDWLQJ�
WR�D�EXVLQHVV��$FFRXQWV�LQ�WKH�Disaster Recovery 
Journal� VKRZ� WKDW� ����RI� HQWHUSULVHV� WKDW� DUH�
VXEMHFW� WR� D�ZRUVW�FDVH� GLVDVWHU�ZLOO� JR� RXW� RI�

EXVLQHVV�ZLWKLQ� ���PRQWKV�� $IWHU� WKH�:RUOG�
7UDGH�&HQWHU� WHUURULVW� ERPELQJ� LQ�1HZ�<RUN�
&LW\� LQ� ������ IRU� H[DPSOH�� DSSUR[LPDWHO\� KDOI�
RI� DOO� WKH� EXVLQHVVHV� WKDW� GLG� QRW� KDYH� RII�VLWH�
GDWD� UHFRYHU\��ZHQW� RXW� RI� EXVLQHVV�ZLWKLQ� ���
PRQWKV�2

$Q� LQWHOOLJHQW� GDWD� SURWHFWLRQ� VFKHPH� LV� D�
QHFHVVDU\�FRPSRQHQW�RI�HYHU\�HQWHUSULVH��DQG�LV�
LQGLVSHQVDEOH�LQ�D�GLJLWDO�SXEOLVKLQJ�HQYLURQPHQW��
8VHUV� VKRXOG� LPSOHPHQW� D� SURJUDP� WKHPVHOYHV�
RU�FRQWUDFW�ZLWK�D�VHUYLFH�EXUHDX�WR�FRQGXFW�WKH�
RSHUDWLRQ��'DWD� SURWHFWLRQ� LV� DFFRPSOLVKHG� IRU�
WKH�IROORZLQJ�SXUSRVHV�

��6WRUDJH��$OWKRXJK�KDUG�GLVN�VWRUDJH�SULFHV�
KDYH� GURSSHG�� LW� VWLOO� GRHV� QRW�PDNH� VHQVH�
WR� VWRUH� FRPSOHWHG� SUHPHGLD�ZRUN��5,3SHG�
ILOHV�� DQG� ILQLVKHG� FXVWRPHU�ZRUN� RQ�OLQH��
6XFK�ZRUN� VKRXOG� EH� FRSLHG� WR� UHPRYDEOH�
PHGLD��PRVW�OLNHO\�WDSH��IRU�RII�OLQH�RU�QHDU�
OLQH� VWRUDJH�� ,QH[SHQVLYH� RII�OLQH� VWRUDJH�
PDNHV�LW�SRVVLEOH�WR�VDYH�PXOWLSOH�YHUVLRQV�RI�
MREV��DQG�WR�VDYH�PXOWLSOH�FRSLHV�RQ�VHSDUDWH�
SLHFHV�RI�VWRUDJH�PHGLD�
�� $UFKLYH�� 'DWD� VWRUHG� LQ� DQ� DUFKLYH� LV�
GLVWLQJXLVKHG�E\�LWV�QHHG�IRU�ORQJ�WHUP�VWRU�
DJH��'DWD� LQ�DQ�DUFKLYH�JHQHUDOO\�KDV� VRPH�
LQWULQVLF� EXVLQHVV� YDOXH�� VXFK� DV� HVVHQWLDO�
fiQDQFLDO�UHFRUGV�RU�LPSRUWDQW�FXVWRPHU�fiOHV��
7KH� GDWD�PD\� DOVR� QHHG� WR� EH�PDLQWDLQHG�
WR� VDWLVI\� OHJDO� UHTXLUHPHQWV� DV� VSHFLILHG�
E\� JRYHUQPHQW� DJHQFLHV�� VXFK� DV� WKH� ,56��
$UFKLYHG�GDWD�LV�RIWHQ�VWRUHG�RII�VLWH3�VR�WKDW�
LW� LV� LPPXQH� IURP� DQ\� RQ�VLWH� FDWDVWURSKH��
$OWKRXJK� WKH� FRQFHSW� RI� DQ� DUFKLYH� LV� IRU�
ORQJ�WHUP�VWRUDJH�� WKH�DUFKLYHG�GDWD� VKRXOG�
QRW�EH�NHSW�RQ�WKH�VDPH�PHGLD�IRU�DQ�H[WHQGHG�
SHULRG�� 2YHU� WLPH� DUFKLYHG� GDWD�PXVW� EH�
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1)XML)LOP�&RPSXWHU�3URGXFWV�HVWLPDWHV�WKDW�LW�FDQ�WDNH�
XS�WR���������WR�UH�FUHDWH��0%�RI�GDWD��´)XML)LOP�*XLGH�
WR�3URWHFWLQJ�<RXU�'DWD�µ�)XML)LOP�&RPSXWHU�3URGXFWV��
(OPVIRUG��1<��������S����

BBBBBBBBBB
2Disaster Recovery Journal, 32�%R[���������6W��/RXLV��02�
�������������(��6RXWK�7RZQH�6T���6W��/RXLV��02��������
��������������KWWS���ZZZ�GUM�FRP��ID[���������������
32II�VLWH�VWRUDJH�DVVXPHV�WKDW�PHGLD�LV�SURSHUO\�KDQGOHG��
ODEHOHG��ILOHG�DQG�VWRUHG�LQ�DQ�HQYLURQPHQWDOO\�FRQWUROOHG�
DQG�VHFXUH�IDFLOLW\��$UFKLYHG�PHGLD�PXVW�EH�LQVSHFWHG�
SHULRGLFDOO\�DQG�UHWLUHG�SULRU�WR�WKH�HQG�RI�LWV�XVHIXO�OLIH��$Q\�
REYLRXV�SK\VLFDO�GDPDJH�WR�WKH�PHGLD��VXFK�DV�D�FUDFNHG�
FDVH��RU�SURORQJHG�H[SRVXUH�WR�H[FHVVLYH�KHDW�RU�FROG�LV�FDXVH�
IRU�UHSODFHPHQW��,Q�DGGLWLRQ��WDSHV�VKRXOG�EH�GXSOLFDWHG�SULRU�
WR�UHOHDVLQJ�WKHP�IRU�RII�VLWH�VWRUDJH��DQG�WKH�FRS\�VKRXOG�
UHPDLQ�ZLWK�WKH�RULJLQDWRU�
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FRSLHG�RQWR� IUHVK�PHGLD��$UFKLYHV�DUH�FRQ�
VLGHUHG�WR�EH�RI�WKUHH�NLQGV�

Short-Term Archive.�$�VKRUW�WHUP�DUFKLYH�
LV�PDLQWDLQHG�RQ�DFWLYH�PHGLD�WKDW�LV�XVHG�
WR�EDFNXS�D�FRQWHPSRUDQHRXV�V\VWHP�
Medium-Term Archive.�$�PHGLXP�WHUP�
DUFKLYH� LV� PDLQWDLQHG� DSDUW� IURP� WKH�
V\VWHP��DQG�FRQVLVWV�RI�GDWD�WKDW�LV�PRYHG�
RII�RI�WKH�RULJLQDWLQJ�V\VWHP�
Long-Term Archive.�$�ORQJ�WHUP�DUFKLYH�
H[LVWV�DV�D�PDVWHU�UHFRUG�IRU�OHJDO��ILQDQ�
FLDO��KLVWRULFDO��RU�DFDGHPLF�UHDVRQV��6WDWH�
DQG�IHGHUDO�UHTXLUHPHQWV�YDU\��DQG�DSSO\�
GLIIHUHQWO\�WR�YDULRXV�GDWD�W\SHV��%XVLQHVV�
UHFRUGV�PXVW�W\SLFDOO\�EH�PDLQWDLQHG�IRU�
�� \HDUV� WR� SHUPDQHQW�� FRQWUDFWV�� OHDVHV��
DQG� DJUHHPHQWV� DUH� XVXDOO\� �� \HDUV� WR�
SHUPDQHQW��HPSOR\HH�DQG�KXPDQ�UHVRXUFH�
UHFRUGV� DUH� XVXDOO\� WKUHH� \HDUV�� SD\UROO�
DQG�EHQHIiWV�UHFRUGV�DUH�XVXDOO\�WKUHH�WR�
VHYHQ�\HDUV�4

��%DFN�XS��'DWD� EDFN�XS� LV� WKH� SURFHVV� RI�
PDNLQJ�D�FRS\�RI�FULWLFDO�EXVLQHVV�ILOHV�DV�D�
FRQWLQJHQF\��WR�EH�XVHG�LQ�FDVH�WKH�RULJLQDO�
EHFRPHV� XQUHDGDEOH�� LV� LQFRUUHFWO\� DOWHUHG��
RU� LV� DFFLGHQWDOO\� RU� SXUSRVHO\� �WKURXJK�
VDERWDJH�� GHOHWHG�� %DFN�XSV� DUH� RI� WKUHH�
NLQGV�

��� )XOO�%DFN�XS��$V� WKH� QDPH� LPSOLHV��
D� IXOO� EDFN�XS�ZULWHV� DOO� GDWD� WR� WDSH��
ZLWKRXW� UHJDUG� WR�ZKHWKHU� LW� KDV� EHHQ�
ZULWWHQ� WR� WDSH� EHIRUH� RU� QRW�� 7KH� IXOO�
EDFN�XS�LV�WKH�VDIHVW�ZD\�RI�HQVXULQJ�WKDW�
DQ\�QHHGHG�ILOH�FDQ�EH�UHFRYHUHG�IURP�WKH�
GDWH�RI� WKH� ODVW� IXOO� EDFN�XS��)XOO�EDFN�
XSV� DUH� XVXDOO\� H[HFXWHG� RQ� D� SHULRGLF�
EDVLV��VXFK�DV�ZHHNO\��RU�PRQWKO\��'DLO\�
EDFN�XSV�WHQG�WR�EH�LQFUHPHQWDO�
���,QFUHPHQWDO�%DFN�XS��$Q�LQFUHPHQWDO�
EDFN�XS� XVHV� WKH� IXOO� EDFN�XS� WDSH� DV�
LWV� IRXQGDWLRQ�� DQG� RQO\� FRSLHV� WKRVH�

fLOHV�ZKLFK�KDYH� FKDQJHG� VLQFH� WKH� ODVW�
EDFN�XS��7KH�SURFHVV�LV�FXPXODWLYH��ZLWK�
D� QHZ� LQFUHPHQWDO� GDWD� VWUHDP� FUHDWHG�
GXULQJ�HDFK�VHVVLRQ��$OWKRXJK�LW�LV�IDVWHU��
LW�LV�QRW�D�WUXH�DUFKLYH�RI�WKH�GDWD�VLQFH�LW�
UHWDLQV� ILOHV� WKDW�PD\�KDYH�EHHQ�GHOHWHG�
IURP�WKH�VRXUFH�GLVF��7KHVH�ILOHV��XQIRU�
WXQDWHO\��ZRXOG�EH�UH�FRSLHG�WR�WKH�VRXUFH�
GLVF�GXULQJ�D�IXOO�UHVWRUH�
���'LIIHUHQWLDO�%DFN�XS��/LNH� WKH� LQFUH�
PHQWDO�EDFN�XS��WKH�GLIIHUHQWLDO�EDFN�XS�
LV�EDVHG�RQ�DQ�LQLWLDO�IXOO�EDFN�XS��8QOLNH�
WKH� LQFUHPHQWDO� EDFN�XS� LW� ZULWHV� RQH�
GLIIHUHQWLDO� ILOH� LQ� DGGLWLRQ� WR� WKH� IXOO�
EDFN�XS� WR� UHSUHVHQW� WKH�PRVW� UHFHQW�
YHUVLRQV�RI�DOO�ILOHV�
���,QFLGHQWDO�RU�2Q�'HPDQG�%DFN�XS��,Q�
WKLV� VLWXDWLRQ� D� EDFN�XS� RI� D� JLYHQ� MRE��
DSSOLFDWLRQ�� RU� VHW� RI� ILOHV� LV�PDGH� WR�
UHVSRQG�WR�D�JLYHQ�QHHG��6XFK�EDFN�XSV�
DUH� JHQHUDOO\� XQVFKHGXOHG� DQG� PHHW�
VSHFLILF�SURMHFW�QHHGV�

��'LVDVWHU�5HFRYHU\��7KH�LQDELOLW\�WR�DFFHVV�
PLVVLRQ�FULWLFDO� ILOHV� FRQVWLWXWHV� D� EXVLQHVV�
HPHUJHQF\��WKH�RQO\�VROXWLRQ�WR�ZKLFK�LV�WKH�
UHFUHDWLRQ� RI� WKH� ILOHV�� RU� WKHLU� UHVWRUDWLRQ�
IURP�D�VHW�RI�EDFN�XS�PHGLD��6XFK�ILOHV�PXVW�
EH�PDLQWDLQHG� RII�VLWH� VR� WKDW� WKH\� FDQQRW�
EH�DIIHFWHG�E\� ORFDO�SURSHUW\�GDPDJH�� VXFK�
DV�IORRG�RU�ILUH�

'DWD�EDFN�XS� LV� RQO\�KDOI� RI� WKH� HTXDWLRQ��7KH�
RWKHU� KDOI� LV�data restoration. 'DWD� EDFN�XS� LV�
D� GHIHQVLYH�PRYH�� SURYLGLQJ� LQVXUDQFH� DJDLQVW�
GDWD� ORVV��RQ� WKH�RWKHU�KDQG��GDWD� UHVWRUDWLRQ� LV�
LWV�XOWLPDWH�JRDO«WR�EH�DEOH�WR�UHVWRUH�DQ\�GDWD��
IURP�D� VLQJOH� ILOH� WR�DQ�HQWLUH�YROXPH��ZLWK�QR�
GDWD� ORVV�� ,W� LV� WKH� XVH� RI� WKH� UHVWRUH� IXQFWLRQ��
DQG�LWV�VXFFHVVIXO�FRPSOHWLRQ��WKDW�LV�WKH�SD\RII�
IRU� WKH� HQWLUH� WLPH�FRQVXPLQJ� GDWD� UHFRUGLQJ�
SURFHVV��

7KH�GDWD�UHFRUGLQJ�SURFHVV�KDV�DV�LWV�immediate 
REMHFWLYH�WKH�DFFXUDWH�UHFRUGLQJ�RI�LWV�WDUJHW�GDWD��
7KH�LQWHJULW\�RI�WKH�GDWD�LV�RI�VXSUHPH�LPSRUWDQFH�
VLQFH� WKHUH� LV� OLWWOH� KRSH� RI� D� VXFFHVVIXO� GDWD�
UHVWRUH�ZLWKRXW� D� VXFFHVVIXO� GDWD� EDFN�XS�� )RU�
WKLV� UHDVRQ��XVHUV�DUH�HQFRXUDJHG� WR�NHHS� WDSHV�
LQ�URWDWLRQ�VR�WKDW�WKH\�UHFHLYH�EDODQFHG�XVH��DQG�
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4'DWD�UHWHQWLRQ�VWDQGDUGV�DV�OLVWHG�LQ�7LWOH�9,,��)HGHUDO�
'LVFULPLQDWLRQ�/DZV��)DLU�/DERU�6WDQGDUGV�$FW��$JH�
'LVFULPLQDWLRQ�LQ�(PSOR\PHQW�$FW�RI�������$PHULFDQV�ZLWK�
'LVDELOLWLHV�$FW��7LWOH�����&RGH�RI�)HGHUDO�5HJXODWLRQV��
6HFWLRQV������DQG�������7KH�,56�SURYLGHV�WD[�LQFHQWLYHV�IRU�
XVHUV�WR�EX\�DQG�PDLQWDLQ�GDWD�UHWHQWLRQ�V\VWHPV��&RPSXWHU�
XVHUV�DUH�OLDEOH�IRU�WKH�ORVV�RI�FRPSXWHU�UHFRUGV�DQG�DUH�
VXEMHFW�WR�ILQHV�RI�XS�WR�����������RU�D�SULVRQ�VHQWHQFH�RI�
ILYH�\HDUV�
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DUH�QHYHU�NHSW�EH\RQG� WKHLU� H[SHFWHG� OHQJWK�RI�
UHOLDEOH�VHUYLFH�

7KH� URXWLQH� VFKHGXOLQJ� RI� WKH� EDFN�XS�SURFHVV�
ZLOO� EH� GHSHQGHQW� XSRQ� VHYHUDO� IDFWRUV��PRVW�
UHODWLQJ� WR� FRQYHQLHQFH�� DQG� WKH� JRDO� RI� QRW�
LQWHUIHULQJ�ZLWK� QRUPDO� EXVLQHVV� RSHUDWLRQV��
6RPH�EXVLQHVVHV��ZKLFK�DUH�KLJKO\�WUDQVDFWLRQ�
EDVHG�� VXFK� DV� EDQNLQJ�� GR� UHJXODU� EDFN�XSV�
WKURXJKRXW�WKH�GD\��2WKHUV�EDFN�XS�DW�QLJKW��RU�DW�
WKH�HQG�RI�D�VKLIW��,Q�FHUWDLQ�FLUFXPVWDQFHV��QRQ�
DWWHQGHG��DXWRPDWHG�EDFN�XSV�DUH�SRVVLEOH�

%DFN�XSV�ZKLFK�RFFXU�ZKHQ�WKH�VHUYHU�RU�ZRUN�
VWDWLRQ� LV� QRW� LQ� XVH�� DQG� WKHUHIRUH� FRQVLVW� RI�
GDWD�ZKLFK�UHPDLQV�VWDWLF��DUH�FDOOHG�Cold Back-
ups. ,Q� D� GLJLWDO� SXEOLVKLQJ� HQYLURQPHQW��PRVW�
EDFN�XSV� DUH� RI� WKLV� W\SH�� 7KH� RSSRVLWH� LV� D�
Hot Back-up,�LQ�ZKLFK�WKH�SURFHVV�LV�FRQGXFWHG�
ZKLOH�XVHUV�DQG�DSSOLFDWLRQV�DUH�DFWLYHO\�UHDGLQJ�
DQG�ZULWLQJ�GDWD��8QGHU�VXFK�FLUFXPVWDQFHV�WKH�
EDFN�XS�ZLOO�QHYHU�EH�D�FRPSOHWH�DQG�DFFXUDWH�
PLUURU�LPDJH�RI�WKH�GDWD�VRXUFH�

(YHQ�WKRXJK�D�EDFN�XS�SURFHVV�LV��E\�LWV�QDWXUH��
UHGXQGDQW� WR� WKH� GDWD� WKDW� LW� LV� EDFNLQJ� XS��
D� UHOLDEOH� EDFN�XS� SURFHGXUH� PXVW� LWVHOI� EH�
UHGXQGDQW��7KLV�LV�EHFDXVH�WKH�EDFN�XS�PHGLXP��
PRVW� FRPPRQO\� WDSH��ZRQ·W� EH�XVHG� WR� UHVWRUH�
GDWD�XQOHVV�WKH�´RULJLQDOµ�VRXUFH�LV�QRW�DYDLODEOH��
,I�WKH�EDFN�XS�LV�QRW�UHDGDEOH��WKHUH�LV�QR�IXUWKHU�
UHFRXUVH�� H[FHSW� UHFUHDWLQJ� WKH� GDWD�� )RU� WKLV�
UHDVRQ�D�IRUPDO�EDFN�XS�SURFHGXUH�IROORZV�RQH�
RI� VHYHUDO� UHFRJQL]HG�PHGLD� URWDWLRQ� VFKHPHV��
VXFK�DV�

Grandfather-Father-Son.� 7KH�*UDQGIDWKHU�
)DWKHU�6RQ�LV�WKH�PRVW�FRPPRQ�PHGLD�URWD�
WLRQ�VFKHGXOH��),*��1���,Q�WKLV�VFKHPH�WKHUH�
DUH�EDFNXS�VHWV�IRU�HDFK�GD\��VRQ���HDFK�ZHHN�
�IDWKHU��� DQG� HDFK�PRQWK� �JUDQGIDWKHU���$V�
ZLWK�DQ\�EDFNXS�URWDWLRQ�VFKHPH��WDSHV�QHHG�
WR�EH�SHULRGLFDOO\�UHPRYHG�IURP�URWDWLRQ�DQG�
VWRUHG�IRU�DUFKLYH�XVH�

Tower of Hanoi. 7KH� 7RZHU� RI� +DQRL�
URWDWLRQ� VFKHPH� �),*�� 2�� LV� EDVHG� RQ� WKH�
SX]]OH�LQYHQWHG�E\�WKH�)UHQFK�PDWKHPDWLFLDQ�
(GRXDUG�/XFDV�LQ�������7KH�SX]]OH�LQYROYHV�

WKH�PRYHPHQW� RI� D� VHULHV� RI� YDULRXV� VL]H�
GLVNV�VWDFNHG�RQ�RQH�SHJ��WR�DQRWKHU�SHJ��7KH�
PRYHPHQW�RI�WKH�VWDFN�UHTXLUHV�WKH�XVH�RI�DQ�
LQWHUPHGLDWH�SHJ��DQG�UHTXLUHV�WKDW�D�VPDOOHU�
GLVN�LV�DOZD\V�VWDFNHG�RQ�D�ODUJHU�RQH��7KLV�
URWDWLRQ� VFKHPH� UXQV� IRU� ��� GD\V�ZLWK� WKH�
ILUVW� VHW� RI�PHGLD�� GHVLJQDWHG� DV� ´$µ�� XVHG�
HYHU\� RWKHU� GD\��7KH� ´%µ� VHW� VWDUWV� RQ� WKH�
ILUVW�QRQ�´$µ�GD\�� DQG� UHSHDWV� HYHU\� IRXUWK�
EDFNXS� VHVVLRQ�� 7KH� ´&µ� VHW� VWDUWV� RQ� WKH�
ILUVW� QRQ�´$µ� RU� QRQ�´%µ� GD\� DQG� UHSHDWV�
HYHU\�HLJKWK�GD\��7KH�´'µ�VHW� VWDUWV�RQ� WKH�
ILUVW�QRQ�´$µ��QRQ�´%µ��RU�QRQ�´&µ�GD\�DQG�
UHSHDWV�HYHU\���WK�GD\��6HW�́ (µ��ZKLFK�LV�XVHG�
RQ�WKH���WK�GD\��DOWHUQDWHV�ZLWK�VHW�´'µ��

FIG. 1: The Grandfather-Father-Son media rotation 
schedule is very popular. It requires the reuse of the daily 
tapes, which are represented by the dark tint boxes. The most 
recent backups are represented by the white squares, with all 
other tinted squares representing previous backups.

7KH�GDWD�SURWHFWLRQ�SURFHVV�PXVW�EH�SODQQHG�VR�
WKDW� LW� LV� H[HFXWHG� RQ� D� IRUPDO� VFKHGXOH��ZLWK�
DEVROXWH� DGKHUHQFH� WR� HVWDEOLVKHG� SURFHGXUHV��
%DFNXS�F\FOHV�PXVW�EH�WLPHG�WR�PHHW�WKH�QHHGV�RI�
WKH�HQWHUSULVH��DQG�WKH\�PXVW�EH�FRQGXFWHG�IDLWK�
IXOO\��ZLWKRXW� H[FHSWLRQ��7KH� EDFNXS� VRIWZDUH�
PXVW�EH�FRQILJXUHG�WR�LQFOXGH�DOO�VSHFLILHG�ILOHV��
DQG� WKH� EDFNXS� RSHUDWLRQ�PXVW� EH� FDUULHG� RXW�
ZLWK� SUHFLVLRQ�� HLWKHU� WKURXJK� DQ� DXWRPDWHG�
SURFHVV� RU� IROORZLQJ� FOHDUO\� GHILQHG� RSHUDWRU�
LQVWUXFWLRQV��
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(DFK� WDSH�� DQG� WKHUH� DUH� OLNHO\� WR� EH�PDQ\� RI�
WKHP��PXVW� EH� ODEHOHG� FOHDUO\� DQG� DFFXUDWHO\��
8VH�RI�WKH�ZURQJ�WDSH�FDQ�EH�FDWDVWURSKLF��VLQFH�
LW�ZLOO�OLNHO\�RYHUZULWH�GDWD�IRU�ZKLFK�WKHUH�PD\�
EH�QR�EDFN�XS��

7KH�GDWD�WKDW�LV�EDFNHG�XS��DQG�WKH�PHGLD�RQWR�
ZKLFK�LW�LV�FRSLHG��VKRXOG�EH�WKRXJKW�RI�DV�WZR�
GLVWLQFW� WKLQJV��7KH�PHGLD� FDQ� IDLO�� OHDYLQJ� WKH�
GDWD�XQUHFRYHUDEOH��7KH�GDWD�PXVW�EH�PDLQWDLQHG�
LQ� UHGXQGDQW� IRUPV�� DQG� WKH�PHGLD� PXVW� EH�
F\FOHG�VR�WKDW�LW�LV�QRW�XVHG�EH\RQG�LWV�H[SHFWHG�
OLIHVSDQ�

Tape Media
7DSH�WHFKQRORJ\�KDV�XQGHUJRQH�VHYHUDO�GHYHORS�
PHQWV��IURP�KHOLFDO�VFDQ�WDSH�WHFKQRORJ\��ZKLFK�
ZDV�GHULYHG�IURP��PP�KRPH�YLGHR��DQG�OHG�WR�
�PP�GLJLWDO� DXGLRWDSH� �'$7��� WR� WKH� SRSXODU�
TXDUWHU�LQFK� FDUWULGJH� OLQHDU� WDSH� �4,&��� DQG�
ZHOO�EH\RQG��7KHUH�DUH�VHYHUDO�WDSH�WHFKQRORJLHV�
DYDLODEOH��VRPH�QHDULQJ�WKH�HQG�RI�WKHLU�WHFKQLFDO�
OLYHV�� RWKHUV� EHJLQQLQJ��7KH� ODFN� RI� VWDQGDUGV��
DQG� WKH� SDFH� RI� UDSLG� WHFKQRORJLFDO� FKDQJH��
QHFHVVLWDWHV�WKDW�XVHUV�DUH�DZDUH�RI�WKHLU�RSWLRQV��
DQG�UHFRJQL]H�ZKHQ�LW�LV�DGYDQWDJHRXV�WR�VZLWFK�
WR�D�QHZ�RU�GLIIHUHQW�IRUP�RI�WDSH�PHGLD��

7DSH�PHGLD�LV�DOZD\V�HQFORVHG�LQVLGH�D�FDUWULGJH�
RI�VRPH�NLQG��ZKLFK�VHUYHV�WR�SURWHFW�LW�IURP�WKH�
HQYLURQPHQW��DQG�KRXVHV�WKH�YDULRXV�PHFKDQLVPV�
WKDW�KROG�DQG�WUDQVSRUW�WKH�WDSH��7KH�FDUWULGJH�LV�
D�SURWHFWLYH�VKHOO�WKDW�HQDEOHV�WKH�XVH�RI�LWV�WDSH�
FRQWHQWV��FDUULHV�DQ�LGHQWLI\LQJ�ODEHO��DQG�VWRUHV�
HDVLO\�LQ�D�UDFN��RU�RQ�D�VKHOI��,Q�WKH�FDVH�RI�$,7�
WDSH��WKH�FDUWULGJH�FRQWDLQV�QRQYRODWLOH�PHPRU\�
ZKLFK� UHWDLQV� LPSRUWDQW� LQIRUPDWLRQ� DERXW� LWV�
WDSH�FRQWHQWV�

7DSH�XQGHUJRHV�FRQVLGHUDEOH�VWUHVV�DV�LW�LV�SXOOHG�
IURP� RQH� HQG� RI� LWV� FRUH� WR� WKH� RWKHU�� ,Q� WKH�
SURFHVV�LW�LV�VXVFHSWLEOH�WR��VWUHWFKLQJ�DQG�RWKHU�
VXUIDFH�FKDQJHV��HVSHFLDOO\�LQ�KLJK�WHPSHUDWXUH�
DQG� KXPLGLW\� HQYLURQPHQWV�� &KDQJHV� LQ� WKH�
VXUIDFH�FKDUDFWHULVWLFV�PDNH�UHDGLQJ�WKH�PDJQHWLF�
VLJQDOV�PRUH�GLIILFXOW��DQG�PD\�UHVXOW�LQ�HUURUV��
RU�� LQ� WKH�ZRUVW� FDVH�� DQ� XQXVDEOH� WDSH��8VHUV�
DUH� HQFRXUDJHG� WR� ´UH�WHQVLRQµ� WDSHV� WKDW� KDYH�
EHHQ� VLWWLQJ� XQXVHG� IRU� VL[�PRQWKV� RU� ORQJHU��
Tensioning� LV� WKH� SURFHVV� RI� XQZLQGLQJ� DQG�
UHZLQGLQJ� WKH� WDSH� FRQWHQWV� WR� UHWDUG� VWUXFWXUDO�
GHWHULRUDWLRQ��

QIC.�4,&�ZDV� LQYHQWHG� E\� WKH� �0�&RPSDQ\�
DQG�EURXJKW� WR�PDUNHW� LQ������ IRU� WKH�SXUSRVH�
RI� VWRULQJ� GDWD� IURP� WHOHFRPPXQLFDWLRQV� DQG�
SURFHVV�PRQLWRULQJ�DSSOLFDWLRQV��$�4,&�FDUWULGJH��
ZKLFK�UHVHPEOHV�DQ�DXGLR�WDSH�FDVVHWWH��FRQWDLQV�
WZR� UHHOV�� 7KH� WDSH�� FRQWDLQHG� RQ� RQH� UHHO� LV�
PRYHG�WR�WKH�WDNH�XS�UHHO�XVLQJ�D�FDSVWDQ��D�PHWDO�
URG�FRQQHFWHG�WR�D�GULYH�PRWRU��7KH�FDSVWDQ�KROGV�
WKH�WDSH�DJDLQVW�D�UXEEHU�ZKHHO�ZKLFK�VHUYHV�WR�
PRYH�LW��$V�WKH�WDSH�PRYHV��LW�UHFRUGV�GDWD�XVLQJ�
D� OLQHDU� UHFRUGLQJ� WHFKQLTXH��ZKLFK�ZULWHV�GDWD�
LQ�SDUDOOHO� WUDFNV�DORQJ� LWV� OHQJWK��7KH�GDWD� IRU�
HDFK�ILOH�LV�SUHFHGHG�E\�D�KHDGHU��ZKLFK�FRQWDLQV�
GLUHFWRU\�LQIRUPDWLRQ��7KH�HUURU�FRUUHFWLRQ�FRGH�
�(&&��PD\�EH�DGGHG�E\�WKH�GULYH�FRQWUROOHU�RU�
DGGHG�E\�WKH�UHFRUGLQJ�VRIWZDUH��

:KHQ� WKH� WDSH� UHDFKHV� LWV� HQG�� WKH� GLUHFWLRQ�
UHYHUVHV�� DQG� WKH� UHDG�ZULWH� KHDG� DGYDQFHV� WR�
WKH�QH[W�RXWVLGH�WUDFN��RI�ZKLFK�WKHUH�PD\�EH����
WR� ����4,&�KDV� QDWLYH� FDSDFLWLHV� UDQJLQJ� IURP�
��0%�WR��*%��ZKLFK�FDQ�EH�GRXEOHG�XVLQJ�GDWD�
FRPSUHVVLRQ� WHFKQRORJLHV�5� 7KH� SRSXODULW\� RI�
4,&� WHFKQRORJ\� KDV� OHG� WR� WKH� LQWURGXFWLRQ� RI�
PRUH� WKDQ� ���� GLIIHUHQW� VWDQGDUGV�� FUHDWLQJ� D�
VLJQLILFDQW�FRPSDWLELOLW\�SUREOHP��7KLV�SUREOHP�
KDV�EHHQ�DGGUHVVHG�ZLWK�WKH�7UDYDQ�VSHFLILFDWLRQ��
ZKLFK�XVHV����WUDFNV��DQG�SURYLGHV�VRPH�GHJUHH�
RI�EDFNZDUG�FRPSDWLELOLW\�
BBBBBBBBBB
5'DWD�FRPSUHVVLRQ�FDQ�EH�H[HFXWHG�HLWKHU�LQ�KDUGZDUH�RU�
VRIWZDUH��+DUGZDUH�FRPSUHVVLRQ�LV�SUHIHUDEOH�VLQFH�LW�GRHV�
QRW�SODFH�D�ORDG�RQ�WKH�FRPSXWHU�SURFHVVRU�

FIG. 2: The Tower of Hanoi Media Rotation Schedule.
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/LNH�4,&��7UDYDQ� KDV� JRQH� WKURXJK� D� QXPEHU�
RI� JHQHUDWLRQV�� ,WV�16� �QHWZRUN� VHULHV�� IRUPDW�
ZDV� LQWURGXFHG� LQ�������$FFRUGLQJ� WR� ,PDWLRQ��
LWV�PDQXIDFWXUHU��´3URGXFWV�H[FOXVLYHO\�OLFHQVHG�
E\�,PDWLRQ�ZLWK�WKH�7UDYDQ�16�WUDGHPDUN�RIIHU�
UHDG�ZKLOH�ZULWH� GDWD� UHFRUGLQJ� DQG� KDUGZDUH�
GDWD� FRPSUHVVLRQ�� 5HDG�ZKLOH�ZULWH� FDSDFLW\�
HQVXUHV�GDWD� UHOLDELOLW\�E\�YHULI\LQJ� WKH�ZULWWHQ�
GDWD� LPPHGLDWHO\�� DQG� UHZULWLQJ� DQ\� EDG� GDWD�
EORFNV�LQ�D�VLQJOH�SDVV��WKXV�HOLPLQDWLQJ�D�VHFRQG�
YHULI\� SDVV� DQG� UHGXFLQJ� EDFNXS� WLPH� LQ� KDOI��
+DUGZDUH� GDWD� FRPSUHVVLRQ� IXUWKHU� LQFUHDVHV�
GDWD�WUDQVIHU�UDWHV�XS�WR�WZLFH�WKH�QDWLYH�WUDQVIHU�
UDWH�µ6� ,WV�75��� IRUPDW��ZLWK� ���� WUDFNV�� LQWUR�
GXFHG�LQ�������SURYLGHV�IRU�D�FDSDFLW\�RI���*%�
XQFRPSUHVVHG�DQG���*%�FRPSUHVVHG�

8mm.�7KH��PP�IRUPDW�RULJLQDWHG�LQ� WKH�YLGHR�
PDUNHW��DQG�LW�ZDV�DGDSWHG�IRU�GDWD�VWRUDJH�XVLQJ�
KHOLFDO� VFDQ� WHFKQRORJ\�� +HOLFDO� VFDQ�ZUDSV�
WKH� WDSH� DURXQG� D� VSLQQLQJ� UHDG�ZULWH� F\OLQGHU��
UHFRUGLQJ�GDWD�WUDFNV�DW�DQ�DQJOH�LQ�UHVSHFW�WR�WKH�
WDSH�HGJH��,Q�WKH�SURFHVV��DQG�WR�LWV�GLVDGYDQWDJH��
KHOLFDO� VFDQQLQJ� H[HUWV� FRQVLGHUDEOH� VWUDLQ� RQ�
WKH�WDSH��

+HOLFDO� 6FDQ� WHFKQRORJ\�� ZKHUHLQ� WUDFNV� DUH�
UHFRUGHG�DW�DQ�DQJOH��DQG�/LQHDU�6FDQ�WHFKQRORJ\��
ZKHUHLQ� WKH� WDSH� LV�ZULWWHQ� WR� WUDFNV� WKDW� DUH�
SDUDOOHO�WR�WKH�WDSH�HGJH��DUH�WKH�WZR�PDMRU�WDSH�
UHFRUGLQJ�PHWKRGV�

$� UHILQHG� �PP� IRUPDW�� FDOOHG�Mammoth, ZDV�
LQWURGXFHG�LQ������E\�([DE\WH��,W�HOLPLQDWHG�WKH�
FDSVWDQ��WKXV�UHGXFLQJ�WDSH�ZHDU��

DAT.� 'LJLWDO� $XGLR� 7DSH� �'$7�� LV� D� �PP�
'LJLWDO�'DWD�6WRUDJH��''6��VWDQGDUG�RULJLQDWHG�
E\�+HZOHWW�3DFNDUG� DQG�6RQ\� LQ� ������ ,W� XVHV�
WKH� VDPH� W\SH� RI� KHOLFDO� VFDQ� UHFRUGLQJ� WKDW� LV�
EXLOW� LQWR� YLGHRWDSH� UHFRUGHUV��ZKLFK�PDNHV� LW�
UHODWLYHO\� VORZ��7KH� GDWD� WDSH� LV� GLIIHUHQWLDWHG�
IURP�WKH�DXGLR�YDULHW\�E\�VWULSHV�DQG�UHFRJQLWLRQ�
KROHV�DW�WKH�VWDUW�RI�WKH�WDSH��DUUDQJHG�LQ�D�FRGLQJ�
VWDQGDUG�FDOOHG� WKH�0HGLD�5HFRJQLWLRQ�6\VWHP��
7KH�XVH�RI�'$7�LV�UHVHUYHG�IRU�VLWXDWLRQV�ZKHUH�

FDSDFLW\� LV� RI� JUHDWHU� LPSRUWDQFH� WKDQ� VSHHG��
7ZR�IRUPDWV�DUH�VWDQGDUG�IRU�'$7�WDSHV��''6�
DQG�'DWD'$7��7KH\�UDQJH�LQ�FDSDFLW\�IURP��*%�
WR���*%��FRPSUHVVHG���

AIT.�$GYDQFHG�,QWHOOLJHQW�7DSH��$,7���GHYHORSHG�
E\� 6RQ\�� LV� FKDUDFWHUL]HG� E\� FDSDFLW\�� GDWD�
LQWHJULW\��DQG�VSHHG��7KH�GDWD�FDUWULGJH�WHFKQRO�
RJ\�� LQWURGXFHG� LQ������� LQFRUSRUDWHV� D�XQLTXH�
LQWHJUDWHG� HUDVDEOH� HOHFWULFDO� SURJUDPPDEOH�
UHDG�RQO\�PHPRU\�FKLS�ZKLFK�VWRUHV� WKH� LQLWLDO�
VHJPHQWV� QRUPDOO\� VWRUHG� RQ� WDSH�� DV�ZHOO� DV�
LQGLFHV�RI�WKH�WDSH�FRQWHQW��7KH�FKLS�FRQWHQWV�LV�
UHDG�E\�WKH�GULYH�ZKHQ�LW�LV�PRXQWHG��SURYLGLQJ�
WKH�LQIRUPDWLRQ�QHFHVVDU\�WR�ORFDWH�DQ\�GDWD�ILOH��
DQG�HOLPLQDWLQJ� WKH�QHHG� WR� UHDG� WKH� LQGLYLGXDO�
DGGUHVV�,'�PDUNHUV�DV�WKH�WDSH�PRYHV�

$,7� DOVR� XVHV� WKH� $GYDQFHG� /RVVOHVV� 'DWD�
&RPSUHVVLRQ��$/'&��WHFKQRORJ\�GHYHORSHG�E\�
,%0��7KH�$/'&�FKLS�SURYLGHV�DQ�DYHUDJH�GDWD�
FRPSUHVVLRQ� UDWLR� RI� ������� FRPSDUDEOH� WR� WKDW�
DFKLHYDEOH� RQ� WDSH� GULYHV� XVHG� RQ�PDLQIUDPH�
FRPSXWHUV�

$OVR�XQLTXH� WR�$,7� LV� WKH�PHGLD� LWVHOI��8QOLNH�
FRQYHQWLRQDO�WDSH��ZKLFK�LV�FRPSRVHG�RI�PDJQHWLF�
PDWHULDOV�WKDW�DUH�PL[HG�ZLWK�DQ�DGKHVLYH�WR�ELQG�
WKHP�WR�D�SODVWLF�FDUULHU��$0(�WDSH�LV�SURFHVVHG�
WKURXJK� D� YDFXXP� FKDPEHU� LQ�ZKLFK� D� YDSRU�
FRQWDLQLQJ� WKH�PDJQHWLF� SDUWLFOHV� LV� ERQGHG�
ZLWKRXW� DGKHVLYHV��7KH�YDSRU� FRDWLQJ� LV� VHDOHG�
ZLWK�D�GLDPRQG�OLNH�FDUERQ��'/&��WKDW�SURWHFWV�
LWV�VXUIDFH�IURP�VFUDWFKHV�
�
$,7���GRXEOHV�WKH�FDSDFLW\�RI�$,7�WR���*%�DQG�
SURYLGHV�EDFNZDUG�FRPSDWLELOLW\�

DLT.�'LJLWDO�/LQHDU�7DSH��'/7��ZDV�GHYHORSHG�
E\�'LJLWDO�(TXLSPHQW�&RUSRUDWLRQ�LQ�WKH�����V��
DQG�ZDV�UHILQHG�E\�4XDQWXP�&RUSRUDWLRQ�LQ�WKH�
PLG�����V��),*��3���7KH�WHFKQRORJ\��ZKLFK�KDV�
EHHQ� OLFHQVHG�E\� VHYHUDO�2(0V��XVHV�KDOI�LQFK�
WDSH��KWWS���ZZZ�GOWWDSH�FRP����7KH�WDSH�LV�VWRUHG�
LQ� D� FDUWULGJH� DQG� WKH�GULYH�PHFKDQLVP�KRXVHV�
WKH� WDNH�XS�UHHO��'DWD� LV� LQLWLDOO\� UHFRUGHG�RQ�D�
VHW�RI�WUDFNV�DORQJ�WKH�OHQJWK�RI�WKH�WDSH��:KHQ�
WKH� HQG� LV� UHDFKHG�� WKH�ZULWH� KHDGV� UHDOLJQ� WR�
UHFRUG�QHZ�WUDFNV�LQ�WKH�RSSRVLWH�GLUHFWLRQ��7KLV�

BBBBBBBB
67UDYDQ�16��7HFKQRORJ\�:KLWH�3DSHU��,PDWLRQ�6ROXWLRQV�
IRU�1HWZRUN�6WRUDJH��������,PDWLRQ�&RUS��KWWS���
ZZZ�WHFPDU�FRP�SGI�LPDWLRQ�SGI
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FRQWLQXHV�XQWLO�WKH�WDSH�LV�IXOO��&XUUHQW�'7/�WDSHV�
KDYH�HLWKHU�����RU�����WUDFNV�

LTO.�/LQHDU�7DSH�2SHQ��/72���KWWS���ZZZ�OWR�
WHFKQRORJ\�FRP��LV�D�VWDQGDUG�MRLQWO\�GHYHORSHG�
E\�+HZOHWW�3DFNDUG��,%0��DQG�6HDJDWH�WR�FRXQWHU�
WKH�PDUNHW�GRPLQDQFH�RI�'/7��),*��5���/72�KDV�
WZR� IRUPDWV��Accelis DQG�Ultrium.�$FFHOLV� KDV�
EHHQ�GHVLJQHG�ZLWK�VSHHG�DV�LWV�SULPDU\�IHDWXUH��
,W� FDQ� SURYLGH� DFFHVV� WR� D� JLYHQ� SLHFH� RI� GDWD�
LQ� WHQ� VHFRQGV� RU� OHVV��8OWULXP� LV� GHVLJQHG� IRU�
FDSDFLW\��ZLWK� FRPSUHVVHG� VWRUDJH� RI� ���*%�
RU�PRUH�

ADR.�$GYDQFHG�'LJLWDO� 5HFRUGLQJ� �$'5�� LV�
D� GHYHORSPHQW� RI� 3KLOLSV��ZKLFK�ZDV� EURXJKW�
WR�PDUNHW� E\� D� VSLQ�RII� FRPSDQ\��2Q6WUHDP�9�

7KH�ILUVW�FRPPHUFLDO�SURGXFWV�ZHUH�UHOHDVHG�LQ�
VSULQJ�� ����� LQ� WKH� IRUP�RI� DQ��PP� WDSH�ZLWK�
����WUDFNV��7KH�LQLWLDO�SURGXFW�ZDV�DQ�,'(�GULYH�
ZLWK� D� FDUWULGJH� FDSDEOH� RI� ��*%�RI� FDSDFLW\�
���*%�FRPSUHVVHG���

$'5�LV�XQLTXH�LQ�WKDW�LW�FDQ�UHDG�DQG�ZULWH�HLJKW�
WUDFNV�VLPXOWDQHRXVO\��7KH�HUURU�FRUUHFWLRQ�FRGH�
LV� GLVWULEXWHG� ERWK� KRUL]RQWDOO\� DQG� YHUWLFDOO\�
HQVXULQJ� �����GDWD� UHFRYHU\� HYHQ� LI� XS� WR� ���
RI� WKH����� WUDFNV�DUH�GDPDJHG�DFURVV� LWV�HQWLUH�
OHQJWK��,Q�DGGLWLRQ��XQOLNH�RWKHU�WDSH�WHFKQRORJLHV�
ZKLFK�UHTXLUH�WZR�SDVVHV�IRU�WDSH�VXUIDFH�GHIHFW�
PDSSLQJ��$'5�UHTXLUHV�RQO\�RQH�

VXA.�9;$��D�XQLTXH�WDSH�WHFKQRORJ\�LQWURGXFHG�
LQ�ODWH������E\�(FUL[�&RUSRUDWLRQ��XVHV�D�YDULDEOH�
VSHHG� GHVLJQ� WR� VHW� WKH� VSHHG� RI� WKH� WDSH� WR�
WKH� VSHHG�RI� WKH�KRVW� �),*��6���7KLV� HOLPLQDWHV�
D� FRPPRQ� VLWXDWLRQ� LQ� ZKLFK� WKH� GULYH� JHWV�
DKHDG�RI�D�VORZ�KRVW��DQG�LV�IRUFHG�WR�UHYHUVH�RU�
´EDFNKLWFK�µ�7KH�UHYHUVDO�RI�WKH�WDSH�LV�QHFHVVDU\�
VLQFH� LW� PXVW� EDFN�XS� WR� HQVXUH� WKDW� ZULWLQJ�
FRQWLQXHV� XQLQWHUUXSWHG� DORQJ� LWV� OHQJWK�� 7KLV�
UHSHDWHG�EDFNKLWFKLQJ��RU�´VKRH�VKLQLQJµ��LV�QRW�
RQO\� WLPH�FRQVXPLQJ�� EXW� SODFHV� FRQVLGHUDEOH�
VWUHVV� RQ� WKH� WDSH�� UHGXFLQJ� ERWK� LWV� OLIH� DQG�
UHOLDELOLW\�

FIG. 3: Front view of a Quantum DLTtape 7000 drive 
without the external cover. (Photo courtesy of Fuji Photo 
Film U.S.A., Inc.)

'/7� DQG� �PP� DUH� FRQVLGHUHG� WKH� LQGXVWU\�
VWDQGDUGV�7�$V�RI�HDUO\�������RYHU���PLOOLRQ��PP�
DQG�����PLOOLRQ�'/7�GULYHV�KDG�EHHQ�VROG��ZLWK�
WKH�'/7�VHJPHQW�VKRZLQJ�WKH�IDVW�JURZWK�8

6XSHU'/7�� WKH� VXFFHVVRU�RI�'/7�� LV�EDFNZDUG�
FRPSDWLEOH�� DQ� LPSRUWDQW� IDFWRU� FRQVLGHULQJ�
WKDW�4XDQWXP� KHOG� DSSUR[LPDWHO\� ����RI� WKH�
WDSH� GULYH�PDUNHW� E\� HDUO\� ������ 6XSHU'/7��
GHYHORSHG� E\� 4XDQWXP� DQG� 7DQGEHUJ�� XVHV�
RSWLFDO�DQG�PDJQHWLF�UHFRUGLQJ�WHFKQRORJLHV�LQ�D�
SURFHVV�FDOOHG�/DVHU�*XLGHG�0DJQHWLF�5HFRUGLQJ�
�/*05���7KH� ODVHUV�DUH�XVHG� WR�HQVXUH�SUHFLVH�
DOLJQPHQW� RI� WKH� UHFRUGLQJ� KHDGV�� 7KH� LQLWLDO�
FDUWULGJH� FDSDFLW\�ZDV� ���*%��ZLWK� H[SHFWHG�
FDSDFLW\� WR� UHDFK�����*%��$�VLJQLILFDQW� IDFWRU�
LQ�6XSHU'/7�GHYHORSPHQW�LV�LWV�FDUWULGJH��ZKLFK�
XVHV� $GYDQFHG�0HWDO� 3RZGHU� �$03��PHGLD�
�),*��4��

BBBBBBBBBB
7�´7DSH�7HFKQRORJ\�6HPLQDU��)XML)LOP�&RPSXWHU�3URGXFWV�µ�
0LFKDHO�0F&RUNOH��0D\��������3UHVHQWDWLRQ�QRWHV��SDJH���
8,ELG��SDJH���

BBBBBBBBBB
9�On May 1, 2001, OnStream Inc., was acquired by OnStream 
Data B.V., The Netherlands. 
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FIG. 4: The process used by Fuji Photo Film in the production of their magnetic media. (Diagram courtesy of Fuji Photo Film 
U.S.A., Inc., 555 Taxter Road, Elmsford, NY 10523, 800 755-3854, http://www.fujifilm.com)
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FIG. 5: Front view of a Seagate Viper LTO tape drive. (Photo courtesy of Fuji Photo Film U.S.A., Inc.)

FIG. 6: The Ecrix VXA-1 FireWire tape drive incorporates several unique technologies that help to ensure fast, reliable, tape 
operation. (Photo courtesy of Ecrix Corporation, 5525 Central Ave., Boulder, CO 80301, 303 402-9262, 877 VXA-TAPE, 
http://www.ecrix.com, http://www.vxa.com, e-mail: info@ecrix.com, fax: 303 402-9266)
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9;$� LV� DOVR� XQLTXH� LQ� WKDW� LW� GLIIHUV� IURP� DOO�
RWKHU�WDSH�WHFKQRORJLHV�LQ�WKH�ZD\�WKDW�LW�ZULWHV�
GDWD� �),*��7���5DWKHU� WKDQ� XVH� ORQJ� EORFNV� RI�
VWUHDPLQJ� GDWD� RQ� WUDFNV�� LW� EUHDNV� WKHP� LQWR�
VPDOO�XQLWV�RI����E\WHV�HDFK��DQG�HQFORVHV�WKHP�
ZLWK� YHULILFDWLRQ� GDWD� ���� E\WHV��� UHVXOWLQJ� LQ�
��� E\WH� GDWD� SDFNHWV�� 7KLV� LV� VLPLODU� WR� WKH�
ZD\� LQ�ZKLFK� GDWD� LV� KDQGOHG� GXULQJ� QHWZRUN�
WUDQVPLVVLRQV��RU�RYHU�WKH�,QWHUQHW��7KHVH�VPDOO�
GDWD� SDFNHWV�� UHIHUUHG� WR� DV� 'LVFUHWH� 3DFNHW�
)RUPDW� �'3)��� DUH�PRUH� HIILFLHQW� WR� SURFHVV��
&RPELQHG�ZLWK� LWV� WHFKQLTXH� IRU� RYHUVFDQQLQJ�
�VHH� QH[W� SDUDJUDSK���ZKLFK� HQVXUHV� WKDW� GDWD�
FDQ� EH� UHDG� IURP� DQ\ZKHUH� RQ� WKH� VXUIDFH� RI�
WKH� WDSH�� LUUHVSHFWLYH� RI� WKH� WUDFNV��9;$� LV� DQ�
H[FHSWLRQDOO\� IDVW� DQG� UHOLDEOH� VWRUDJH� V\VWHP��
7KH�07%)��PHDQ�WLPH�EHWZHHQ�IDLOXUH��IRU�WKH�
WDSH� GULYH� LV� �������� KRXUV� DW� D� GXW\� F\FOH� RI�
�����7KH�9;$�FDUWULGJHV� DUH� UDWHG� DW� �������
PHGLD�SDVVHV��DQG�KDYH�D�VKHOI�OLIH�RI����\HDUV�

FIG. 7: Ecrix VXA tape cartridges support capacities of from 12GB to 33GB uncompressed. (Photo courtesy of 
Ecrix Corporation)

9;$�LV�GLIIHUHQWLDWHG�IURP�RWKHU�WDSH�WHFKQROR�
JLHV� WKURXJK� WKH� XVH� RI� LWV� XQLTXH�2YHU6FDQ�
2SHUDWLRQ��262���262�FRPSHQVDWHV�IRU�LUUHJXODU�
WUDFN� VKDSH� RU� JHRPHWU\� E\� XVLQJ� PXOWLSOH�
FRQFXUUHQW�VFDQV��HQVXULQJ�DEVROXWH�DQG�FRUUHFW�
UHDGLQJ�� &RPSHWLWLYH� KHOLFDO� DQG� OLQHDU� WDSH�
WHFKQRORJLHV�UHDG�WUDFNV�XVLQJ�WHFKQLTXHV�WKDW�DUH�
QRW�WROHUDQW�RI�KHDG�PLVDOLJQPHQW��WUDFN�VNHZLQJ��
PHGLD�ZHDU�� RU� HQYLURQPHQWDO� IDFWRUV��$Q\� RI�
WKHVH�IDFWRUV�FDQ�UHVXOW�LQ�ORVW�GDWD��

9;$� WDSH� FDUWULGJHV� KDYH� EHHQ� SURYHQ� WR� EH�
DPRQJ�WKH�PRVW�UHOLDEOH�LQ�WKH�LQGXVWU\��([WUHPH�
WHVWV�KDYH�LQFOXGHG�ERLOLQJ�WKHP�IRU�RQH�PLQXWH�
LQ�ZDWHU�� VXEPHUVLQJ� WKHP� LQ� KRW� FRIIHH�� DQG�
IUHH]LQJ� WKHP� LQ� LFH�� $IWHU� WKH\�ZHUH� ULQVHG�
DQG�GULHG�WKH\�ZHUH�LQVHUWHG�LQ�WKH�9;$���WDSH�
GULYH� DQG� VKRZQ� WR� KDYH�PDLQWDLQHG� �����RI�
WKHLU�GDWD�

Tape Drive Considerations
7DSH�LV� WKH�VWRUDJH�PHGLD�� WKH�WDSH�GULYH�LV� WKH�
PHFKDQLVP�WKDW�HQDEOHV�UHDGLQJ�DQG�ZULWLQJ��7KH�
WDSH�DQG�WKH�GULYH�DUH�GHYHORSHG�DQG�HQJLQHHUHG�
DV�DQ�LQVHSDUDEOH�SDLU��

,W�PD\� EH� REYLRXV� WKDW� D� XVHU� FDQ·W� KDYH� RQH�
ZLWKRXW�WKH�RWKHU��\HW�PDQ\�EDFN�XS�VFKHPHV�WKDW�
PHWLFXORXVO\� H[HFXWH� SUHFLVH� WDSH� GXSOLFDWLRQ�
VFKHGXOHV�� GR� QRW� HPSOR\�PRUH� WKDQ� RQH� WDSH�
GULYH��5HGXQGDQW� GULYHV� FDQ� EH�ZRUNHG� LQWR� D�

URWDWLRQ��H[WHQGLQJ�WKHLU�XVHIXO�OLYHV��DQG�ZRUNLQJ�
WR� H[WHQG� WKH� OLNHOLKRRG� WKDW� WKHUH� LV� DW� OHDVW�
RQH�ZRUNLQJ� WDSH� GULYH� LQ� WKH� HQYLURQPHQW� DW�
DOO� WLPHV�� ,Q� DGGLWLRQ��ZKHQ� D� SDUWLFXODU� W\SH�
RI�PHGLD� LV� UHWLUHG� DQG� VWRUHG� LQ� DQ� DUFKLYH��
FRPSDWLEOH�GULYHV�PXVW�EH�VWRUHG�DV�ZHOO��VR�WKDW�
WKH�JLYHQ�PHGLD�FDQ�EH�UHDG��&RXQWOHVV��µ������µ��
DQG����µ�IORSS\�GLVNV����0%�DQG���0%�6\4XHVW�
'LVNV��DQG�YDULRXV�RWKHU�REVROHWH�PHGLD�IRUPDWV�
DUH� WRWDOO\� XVHOHVV�ZLWKRXW� D� FRPSDWLEOH� GULYH�
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WR�UHDG�WKHP��7KLV�SUREOHP�LV�DSSDUHQW�WRGD\�LQ�
GHVNWRS�DQG� ODSWRS�FRPSXWHUV�ZKLFK�QR� ORQJHU�
KDYH�EXLOW�LQ� IORSS\�GULYHV�� OHDYLQJ�PRVW� XVHUV�
ZLWK�OHJDF\�GLVNV�WKDW�WKH\�FDQ�QR�ORQJHU�UHDG���

0RVW�WDSH�GULYHV�SURYLGH�VRPH�GHJUHH�RI�RSHUDWRU�
IHHGEDFN��LQGLFDWLQJ��IRU�H[DPSOH��ZKHQ�WKH�GULYH�
LV�UHDGLQJ�DQG�ZKHQ�LW�LV�ZULWLQJ��),*��8���7KHVH�
LQGLFDWRUV� DUH� XVXDOO\� LQ� WKH� IRUP�RI�/('V�� ,Q�
DGGLWLRQ�� WKH� KRVW� VRIWZDUH� XVXDOO\� SURYLGHV� D�
GLVSOD\�RI� WKH� VHVVLRQ�SURJUHVV�� DQG�SRVVLEO\� D�
UHDO�WLPH� LQGLFDWLRQ� RI� WKH� ILOHV� WKDW� DUH� EHLQJ�
WUDQVDFWHG�

FIG. 8: A portion of the chart provided to Ecrix VXA-1 drive 
users showing some of the useful information that can be 
derived from the status of the LEDs on the front of drive. 
(Image courtesy of Ecrix Corporation.)

6LPSO\�PDLQWDLQLQJ�PHGLD�DQG�D�UHDGHU�PD\�QRW��
KRZHYHU��HQVXUH�WKDW�WKH�GDWD�VWRUHG�RQ�WKH�PHGLD�
FDQ� EH� UHDG��(YHQ� LI� WKH�PHGLD� DQG� UHDGHU� DUH�
SURSHUO\� VWRUHG�� DQG� VXIIHU� QR� GHWHULRUDWLRQ�� LQ�
WLPH�WKHUH�PD\�EH�QR�ZD\�WR�FRQQHFW� WKH�GULYH�
WR�WKH�WKHQ�FXUUHQW�FRPSXWHU�PRGHO��&RQQHFWLQJ�
D�6&6,�GULYH�WR�D�)LUH:LUH�SRUW��IRU�H[DPSOH��LV�
SUREOHPDWLF��DQG�EHFRPHV�PRUH�VR�DV�WLPH�SDVVHV�
DQG�FRQQHFWLYLW\�RSWLRQV�FKDQJH��7KH�XVHU�ZLOO�
KDYH� WR� HLWKHU� FRQVLGHU� D�PLJUDWLRQ� WR� D� WRWDOO\�
GLIIHUHQW� IRUP�RI�EDFN�XS�PHGLD��RU�PDLQWDLQ�D�
OHJDF\�FRPSXWHU�V\VWHP�WKDW�LV�FRPSDWLEOH�ZLWK�
WKH�JLYHQ�WDSH��GULYH��DQG�FRQQHFWLRQ�IRUPDW�

$QRWKHU�IDFWRU�WR�FRQVLGHU�RYHU�WLPH�LV�WKH�IRUPDW�
LQ�ZKLFK�WKH�GDWD�KDV�EHHQ�ZULWWHQ�WR�WKH�PHGLD��
7KH� LQLWLDO� EDFNXS� DSSOLFDWLRQ� VRIWZDUH�PD\�
XWLOL]H� D� SURSULHWDU\� IRUPDW� WKDW� RQO\� LW� FDQ�
LQWHUSUHW��UHTXLULQJ�WKDW�LW�LV�XVHG�H[FOXVLYHO\�WR�
UHVWRUH�WKH�GDWD��,I�WKH�EDFNXS�VRIWZDUH�DSSOLFD�
WLRQ�LV�QRW�DYDLODEOH��WKH�GDWD�FDQ�QRW�EH�UHVWRUHG�
�),*��9���)RU�WKLV�UHDVRQ��XVHUV�VKRXOG�WU\�WR�XVH�
DQ� DSSOLFDWLRQ� WKDW� XVHV� DQ� LQGXVWU\�VWDQGDUG�
IRUPDW��7KLV�LV�DOVR�D�IDFWRU�ZKHQ�FRQVLGHULQJ�D�
FKDQJH�LQ�EDFN�XS�PHGLD�WHFKQRORJ\��%DFNZDUG�
UHDG�FRPSDWLELOLW\�VKRXOG�EH�FRQVLGHUHG�

FIG. 9: The opening screen of the Dantz Retrospect Desktop 
Backup software for Macintosh is indicative of its ease-of-
use. (Image courtesy of Dantz Development Corporation, 
4 Orinda Way, Building C, Orinda, CA 94563, 800 
225-4880, 925 253-3000, http://www.dantz.com, e-mail: 
customer_service@dantz.com, fax : 925 253-9099)

Performance Issues
(YHQ�ZKHQ� HYHU\WKLQJ� JRHV� ULJKW�� DQG� GDWD� LV�
SURSHUO\� VWRUHG�� DQG� VXFFHVVIXOO\� UHWULHYHG�� WKH�
LQKHUHQW�OLQHDU�QDWXUH�RI�WDSH�VWRUDJH�LV�D�OLPLWLQJ�
IDFWRU�LQ�LWV�XVH��1R�PDWWHU�KRZ�VPDOO�D�FKDQJH�
WKDW� LV�PDGH� LQ� D� ILOH�� WKH� HQWLUH� ILOH�PXVW� EH�
UHVDYHG�� UHVXOWLQJ� LQ� FRQVLGHUDEOH� LQHIILFLHQF\��
)RU� WKLV�UHDVRQ�XVHUV�RIWHQ� WU\� WR�VHJPHQW� WKHLU�
ILOHV�� LQ� RUGHU� WR�ZRUN�ZLWK� VPDOOHU� ILOH� VL]HV��
$FFRUGLQJ� WR�(UQVW�0XWNH��ZULWLQJ� LQ�Business 
Solutions, ´,Q� YLGHR� HGLWLQJ� VLWXDWLRQV�� IRU�
H[DPSOH�� SURGXFHUV� RIWHQ� HGLW� VPDOO� VHJPHQWV�
RI� WKH� ILOH� DQG� OHDYH� WKH� UHVW� RI� WKH�SURGXFWLRQ�
DV�LV��,Q�WKLV�LQVWDQFH��WKHUH�LV�QR�QHHG�WR�UHVDYH�
WKH� HQWLUH� ILOH�� ,Q� IDFW�� UHVDYLQJ� WKH� HQWLUH� ILOH�
FDQ�FDXVH�JUHDW�LQHIILFLHQFLHV�LQ�WKH�QHWZRUN�E\�
KRJJLQJ� WKH� UHVRXUFHV«�)LOH� VHJPHQWDWLRQ�� RU�
WKH� DELOLW\� WR�EDFN�XS�RQO\� WKH�SDUWV� RI� D� ODUJH�
ILOH�WKDW�KDYH�EHHQ�FKDQJHG��DYRLGV�WKH�SUREOHP�
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RI�XQQHFHVVDU\�GDWD�EDFNXS�DQG�VKDYHV�EDFNXS�
DQG�UHVWRUH�WLPHV�IURP�PLQXWHV�GRZQ�WR�VHFRQGV��
:LWK� D� SURSHU� ILOH� VHJPHQWDWLRQ� IXQFWLRQ�� WKH�
GDWD� VWRUDJH� VRIWZDUH�ZLOO� UHFRJQL]H� WKH� E\WHV�
LQ�D�ILOH�WKDW�KDYH�EHHQ�FKDQJHG�DQG�WKHQ�XSGDWH�
RQO\�WKRVH�E\WHV��7KH�UHVW�RI�WKH�ILOH�ZLOO�EH�OHIW�
XQFKDQJHG�µ10

BBBBBBBBBB
100XWNH��(UQVW��´6HJPHQW�7KRVH�)LOHV�µ�Business Solutions, 
0D\�����������S�����

  WHAT TO LOOK FOR IN A TAPE TECHNOLOGY

Archival Rating: 
•j+RZ�ORQJ�LV�WKH�GDWD�H[SHFWHG�WR�EH�UHOLDEO\�
VWRUHG�RQ�WKH�PHGLD"

Tape Life Expectancy: 
•j+RZ�ORQJ�ZLOO�WKH�WDSH�UHPDLQ�ILW�WR�UHDG�
ZULWH�GDWD"

Storage Capacity: 
•j:KDW� LV� WKH� FDSDFLW\� RI� WKH� WDSH� LQ� ERWK�
XQFRPSUHVVHG�DQG�FRPSUHVVHG�IRUPDWV"

Speed: 
•j:KDW�LV�WKH�UDWH�DW�ZKLFK�GDWD�LV�ZULWWHQ�DQG�
UHDG��WUDQVIHU�UDWH�"

Tape Technology: 
•j:KDW�LV�WKH�IRUPDW�RI�WKH�WDSH�WHFKQRORJ\"�
•j$W�ZKDW�SRLQW�LV�WKH�WHFKQRORJ\�LQ�WKH�FRXUVH�
RI�LWV�H[SHFWHG�OLIHVSDQ"�

•j+RZ�ZLOO�LW�DFFRPPRGDWH�H[LVWLQJ�EDFN�XS�
DQG�DUFKLYH�PHWKRGV"

Performance: 
•j+RZ� TXLFNO\� FDQ� WDUJHW� GDWD� EH� ORFDWHG�
DQG�UHVWRUHG"�

Reliability: 
•j:KDW� LV� WKH�PHDQ� WLPH� EHWZHHQ� IDLOXUH�
�07%)��UDWH�RI�WKH�WDSH�GULYH"

Cost: 
•j:KDW�LV�WKH�PHGLD�FRVW�SHU�*%"�
•j:KDW�LV�WKH�FRVW�RI�WKH�GULYH"�
•j:KDW�LV�WKH�FRVW�RI�WKH�VRIWZDUH"

BBBBBBBBBB
)DUOH\��0DUF��%XLOGLQJ�6WRUDJH�1HWZRUNV��&KDSWHU����

1HWZRUN�%DFNXS��7KH�)RXQGDWLRQ�RI�6WRUDJH�
0DQDJHPHQW� 0F*UDZ�+LOO�&RPSDQLHV������

)XML)LOP�&RPSXWHU�3URGXFWV��´)XML)LOP�*XLGH�WR�3URWHFWLQJ�
<RXU�'DWD�µ�(OPVIRUG��1<�������

0F&RUNOH��0LFKDHO��´7DSH�7HFKQRORJ\�6HPLQDU��)XML)LOP�
&RPSXWHU�3URGXFWV�µ�0D\��������3UHVHQWDWLRQ�QRWHV�

0XWNH��(UQVW��´6HJPHQW�7KRVH�)LOHV�µ�%XVLQHVV�6ROXWLRQV��
0D\����������

3UHVV��%DUU\�DQG�0DUFLD��3&�8SJUDGHV�DQG�5HSDLU�%LEOH��
&KDSWHU�����7DSH��7KLUG�(GLWLRQ��,'*�%RRNV��������

´7KH�3&�7HFKQRORJ\�*XLGH��7DSH�%DFNXS�µ�
ZZZ�SFWHFKJXLGH�FRP���WDSH�KWP��XSGDWHG�-DQXDU\����
����


