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Preface

7KH#+LWDFKL#)UHHGRP#<533#8VHU#DQG#5HIHUHQFH#*XLGH#GHVFULEHV#WKH#SK\VLFDO/#IXQFWLRQDO/#DQG
RSHUDWLRQDO#FKDUDFWHULVWLFV#RI#WKH#<533#VXEV\VWHP/#SURYLGHV#LQVWUXFWLRQV#IRU#RSHUDWLQJ#WKH#<533
VXEV\VWHP/#DQG#GHWDLOV#WKH#LQVWDOODWLRQ#DQG#FRQILJXUDWLRQ#SODQQLQJ#LQIRUPDWLRQ#IRU#WKH#<533
VXEV\VWHP1

7KLV#8VHU#DQG#5HIHUHQFH#*XLGH#DVVXPHV#WKDW=

�# 7KH#XVHU#KDV#D#EDFNJURXQG#LQ#GDWD#SURFHVVLQJ#DQG#XQGHUVWDQGV#GLUHFW0DFFHVV#VWRUDJH#GHYLFH
VXEV\VWHPV#DQG#WKHLU#EDVLF#IXQFWLRQV/

�# 7KH#XVHU#LV#IDPLOLDU#ZLWK#WKH#+LWDFKL#)UHHGRP#6WRUDJH#7KXQGHU#<533#DUUD\#VXEV\VWHP/

�# 7KH#XVHU#LV#IDPLOLDU#ZLWK#WKH#:LQGRZV#<8/#:LQGRZV#<;/#RU#:LQGRZV#17#RSHUDWLQJ
V\VWHPV1

)RU#IXUWKHU#LQIRUPDWLRQ#RQ#+LWDFKL#'DWD#6\VWHPV#SURGXFWV#DQG#VHUYLFHV/#SOHDVH#FRQWDFW#\RXU
+LWDFKL#'DWD#6\VWHPV#DFFRXQW#WHDP/#RU#YLVLW#WKH#+LWDFKL#'DWD#6\VWHPV#ZRUOGZLGH#ZHE#VLWH#DW
KWWS=22ZZZ1KGV1FRP1#)RU#VSHFLILF#LQIRUPDWLRQ#RQ#WKH#VXSSRUWHG#KRVW#V\VWHPV#DQG#SODWIRUPV#IRU
WKH#<533/#SOHDVH#UHIHU#WR#WKH#XVHU#GRFXPHQWDWLRQ#IRU#WKH#SURGXFW/#RU#FRQWDFW#WKH#YHQGRU¶V
FXVWRPHU#VXSSRUW#VHUYLFH1

Note:#7KLV#GRFXPHQW#XVHV#WKH#WHUP#³<533´#WR#UHIHU#WR#DQ\#<533#VXEV\VWHP1
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Chapter 1# Safety Notices

1.1# Common Safety Precautions

:KHQ#XVLQJ#WKH#<533#GLVN#DUUD\#VXEV\VWHP/#IROORZ#WKHVH#FDXWLRQDU\#SURFHGXUHV=

�# 3HUIRUP#RSHUDWLRQV#LQ#DFFRUGDQFH#ZLWK#WKH#LQVWUXFWLRQV#RU#SURFHGXUHV#GHVFULEHG#LQ#WKLV
PDQXDO1

�# )ROORZ#WKH#FDXWLRQDU\#QRWHV#ZULWWHQ#RQ#ODEHOV#DIIL[HG#WR#WKH#HTXLSPHQW1

�# )ROORZ#WKH#FDXWLRQDU\#QRWHV#ZULWWHQ#LQ#WKLV#PDQXDO1

1.1.1# Symbol Marks

7KH# #V\PERO#IROORZHG#E\#WKH#ZRUG#³&$87,21´#LQ#WKLV#PDQXDO#LQGLFDWHV#D#SRWHQWLDO#VDIHW\
KD]DUG1##:KHQ#\RX#VHH#WKLV#V\PERO/#REVHUYH#WKH#VDIHW\#LQVWUXFWLRQV#WKDW#IROORZ1

7KLV#V\PERO#LQGLFDWHV#WKH#H[LVWHQFH#RI#D#SRWHQWLDO
KD]DUG#ZKLFK#PD\#FDXVH#D#UDWKHU#OLJKW#LQMXU\#RU
VHULRXV#GDPDJH#WR#WKH#HTXLSPHQW#LI#WKH#ZULWWHQ
FRQWHQWV#DUH#QRW#REVHUYHG1

&$87,21

1.1.2# Be Aware of Potential Hazards not Described in this Manual

,W#LV#LPSRVVLEOH#WR#GHVFULEH#HYHU\#KD]DUG#WKDW#PD\#H[LVW#ZLWK#WKLV#HTXLSPHQW1##3OHDVH#EH#DZDUH
RI#KD]DUGV#QRW#GHVFULEHG#LQ#WKLV#PDQXDO1#:RUN#VDIHO\1

1.1.3# Repair, Modification, and Disassembly

8VHUV#PXVW#QRW#UHSDLU/#UHPRGHO/#RU#GLVDVVHPEOH#WKH#HTXLSPHQW1##6XFK#DFWLRQV#PD\#FDXVH
KD]DUGRXV#FRQGLWLRQV#IRU#WKH#XVHU#DQG2RU#WKH#HTXLSPHQW1



2 Chapter 1   Safety Notices

1.2# Precautions for Using the Equipment

8VH#VSHFLDO#SUHFDXWLRQV#IRU#WKH#IROORZLQJ=

�# (TXLSPHQW

�# &DEOHV

�# $LU#9HQWV

�# %DWWHU\#8QLW

�# 2WKHU

1.2.1# Equipment

�# ,I#\RX#QRWLFH#XQXVXDO#KHDW#JHQHUDWLRQ/#RGRUV/#RU#VPRNH#HPLVVLRQ/#VKXW#RII#WKH#SRZHU#IHHG#WR
WKH#HTXLSPHQW#DQG#FRQWDFW#WKH#PDLQWHQDQFH#HQJLQHHU1#/HDYLQJ#VXFK#FRQGLWLRQV#XQDWWHQGHG
PD\#UHVXOW#LQ#KD]DUGRXV#SK\VLFDO#FRQGLWLRQV#DQG#HTXLSPHQW#IDLOXUH1

�# $YRLG#SK\VLFDO#GLVUXSWLRQ#WR#WKH#HTXLSPHQW1#7KLV#PD\#UHVXOW#LQ#KD]DUGRXV#SK\VLFDO
FRQGLWLRQV#DQG#HTXLSPHQW#IDLOXUH1

�# 'R#QRW#SODFH#KHDY\#REMHFWV#RQ#WRS#RI#WKH#GLVN#DUUD\1##$YRLG#XVLQJ#WKH#HTXLSPHQW#IRU#DQ\
XVH#RWKHU#WKDQ#LWV#RULJLQDO#SXUSRVH>#RWKHUZLVH/#DQ#LQMXU\#RU#HTXLSPHQW#IDLOXUH#PD\#UHVXOW1

1.2.2# Cables

�# $YRLG#REVWUXFWLQJ#ZDONZD\V#ZKHQ#URXWLQJ#FDEOHV1

�# 'R#QRW#DOORZ#KHDY\#PDWHULDO#WR#EH#SODFHG#RQ#FDEOHV1##'R#QRW#SODFH#FDEOHV#QHDU#DQ\
DSSDUDWXV#WKDW#JHQHUDWHV#KHDW1##'R#QRW#VWHS#RQ#RU#VXEMHFW#FDEOHV#RU#FRQQHFWRUV#WR#VKHDULQJ#RU
SXOOLQJ#IRUFHV>#WKH#FDEOH#MDFNHW#FDQ#EH#GDPDJHG#DQG#FDQ#EUHDN/#UHVXOWLQJ#LQ#DQ#HOHFWULF
VKRFN/#ILUH/#RU#ORVV#RI#GDWD1

�# 0DNH#VXUH#WKDW#HOHFWULFDO#DQG#VLJQDO#FDEOHV#DUH#FOHDQ#EHIRUH#FRQQHFWLQJ#WKHP1##$Q\#GLUW#RQ#D
FRQQHFWRU#VKRXOG#EH#UHPRYHG#EHIRUH#LQVHUWLQJ#WKH#FRQQHFWRU#LQWR#D#VRFNHW1

1.2.3# Air Vents

�# 0DNH#FHUWDLQ#WKDW#WKH#DLU#YHQWV#DUH#IUHH#RI#REVWUXFWLRQ1#7KH\#VKRXOG#EH#LQVSHFWHG
SHULRGLFDOO\1

�# 'R#QRW#SODFH#PHWDOOLF#PDWHULDO#VXFK#DV#SDSHU#FOLSV#RU#DQ\#FRPEXVWLEOH#PDWHULDO#VXFK#DV
SDSHU#LQWR#RU#QHDU#WKH#DLU#YHQWV1##7KLV#PD\#UHVXOW#LQ#HOHFWULF#VKRFN#RU#ILUH1
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1.2.4# Battery Unit

2EVHUYH#WKH#IROORZLQJ#ZKHQ#KDQGOLQJ#WKH#EDWWHU\=

�# 'R#QRW#GLVDVVHPEOH#RU#WDPSHU#ZLWK#WKH#EDWWHU\1

�# 'R#QRW#DOORZ#WKH#EDWWHU\#WR#EH#SK\VLFDOO\#GDPDJHG1##,I#WKH#EDWWHU\#LV#SK\VLFDOO\#GDPDJHG/
KDYH#LW#UHSODFHG#DV#VRRQ#DV#SRVVLEOH1

�# 'R#QRW#FRQQHFW#WKH#WZR#WHUPLQDOV#RI#WKH#EDWWHU\#GLUHFWO\#WR#HDFK#RWKHU>#WKLV#ZLOO#FUHDWH#D
VKRUW#FLUFXLW1

�# 'R#QRW#WDPSHU#ZLWK#FDEOH#LQVXODWLRQ1

�# 'R#QRW#FRQQHFW#WKH#EDWWHU\#WR#DQ\#HTXLSPHQW#RWKHU#WKDQ#WKH#7KXQGHU#<533#GLVN#DUUD\1

�# 'R#QRW#H[SRVH#WKH#EDWWHU\#WR#KLJK#WHPSHUDWXUHV1

1.2.5# Other

�# :KHQ#D#IDLOXUH#RFFXUV#LQ#WKH#XQLW/#WDNH#DFWLRQ#DFFRUGLQJ#WR#WKH#SURFHGXUHV#UHFRPPHQGHG#LQ
WKLV#PDQXDO1#,I#WKH#GLIILFXOW\#GRHV#QRW#FRUUHVSRQG#WR#WKH#FRUUHFWLYH#PHDVXUHV#GRFXPHQWHG#LQ
WKLV#PDQXDO/#FRQWDFW#WKH#PDLQWHQDQFH#HQJLQHHU1

1.3# Precautions for Inspection and Cleaning

�# ,I#D#PDLQWHQDQFH#DFWLYLW\#UHTXLUHV#WKDW#WKH#XQLW#EH#SRZHUHG#RII/#PDNH#VXUH#WKDW#WKH#SRZHU0
RII#VHTXHQFH#GHVFULEHG#LQ#WKH#PDQXDO#LV#SHUIRUPHG#EHIRUH#SURFHHGLQJ#ZLWK#PDLQWHQDQFH1

�# 'R#QRW#ZRUN#RQ#WKH#XQLW#LQ#D#GDPS#RU#IORRGHG#HQYLURQPHQW1

�# 'R#QRW#REVWUXFW#DFFHVV#WR#WKH#XQLW#ZLWK#SDUWV#RU#WRROV1

�# :KHQ#SHUIRUPLQJ#WKH#ZRUN#ZLWK#WKH#GRRU#RSHQ/#WDNH#RII#PHWDO#ZDWFKHV#RU#MHZHOU\#WR
SUHYHQW#HOHFWULF#VKRFN1#,I#\RX#ZHDU#PHWDO0IUDPH#JODVVHV/#GR#QRW#WRXFK#WKH#HTXLSPHQW1

�# (QVXUH#WKDW#ORRVH#FORWKLQJ/#MHZHOU\#RU#KDLU#GR#QRW#EHFRPH#WDQJOHG#LQ#PRYLQJ#FRPSRQHQWV1

�# 7KHUH#DUH#KLJK0YROWDJH#SDUWV#LQ#WKH#HTXLSPHQW1##2EVHUYH#WKH#FDXWLRQDU\#VWDWHPHQWV#LQ#WKH
PDQXDO#WR#PDNH#VXUH#WKDW#KLJK0YROWDJH#FRPSRHQWV#DUH#QRW#WRXFKHG#GXULQJ#PDLQWHQDQFH1
$QRWKHU#SHUVRQ#VKRXOG#EH#RQ#DOHUW#VR#WR#VKXW#RII#WKH#SRZHU#IHHG#WR#WKH#HTXLSPHQW1

�# $IWHU#WKH#SRZHU#IHHG#WR#WKH#HTXLSPHQW#LV#VKXW#RII/#HOHFWULFLW\#UHPDLQV#LQ#WKH#HTXLSPHQW#IRU#D
SHULRG#RI#WLPH1#7KHUHIRUH/#GR#QRW#WRXFK#DQ\#FRPSRQHQWV#RWKHU#WKDQ#WKRVH#LQGLFDWHG#LQ#WKLV
PDQXDO1

�# 7KH#HTXLSPHQW#FDQ#EHFRPH#H[WUHPHO\#KRW1##'R#QRW#WRXFK#DQ\#SDUW#RWKHU#WKDQ#WKRVH
LQGLFDWHG#LQ#WKLV#PDQXDO1

�# :KHQ#ZRUNLQJ#ZLWK#WKH#GRRU#RSHQ/#ZHDU#FRWWRQ#JORYHV#WR#SUHYHQW#\RXU#KDQGV#IURP
WRXFKLQJ#VKDUS#REMHFWV1
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1.4# Emergency Precautions

)ROORZ#WKHVH#HPHUJHQF\#SUHFDXWLRQV#IRU#WKH#IROORZLQJ=

�# (OHFWULF#6KRFN

�# )LUH

1.4.1# Electric Shock

�# 'R#127#LPPHGLDWHO\#WRXFK#WKH#SHUVRQ#VWUXFN#E\#HOHFWULFLW\1#<RX#FRXOG#EH#WKH#VHFRQG
YLFWLP1

�# 7R#VKXW#RII#WKH#HOHFWULF#IORZ#WR#D#YLFWLP/#GLVFRQQHFW#WKH#SRZHU#IHHG#FDEOH#RI#WKH#HTXLSPHQW1
,Q#VSLWH#RI#WKLV#DFWLRQ/#HOHFWULFLW\#PD\#QRW#EH#VKXW#RII1#6HSDUDWH#WKH#YLFWLP#IURP#WKH#FXUUHQW
VRXUFH#E\#XVLQJ#D#QRQ0FRQGXFWLYH#PDWHULDO#VXFK#DV#GU\#ZRRGHQ#EDU1

�# &DOO#DQ#DPEXODQFH1

�# :KHQ#WKH#YLFWLP#KDV#ORVW#FRQVFLRXVQHVV/#SUDFWLFH#DUWLILFLDO#UHVSLUDWLRQ#RQ#WKH#YLFWLP1#7R
SUHSDUH#IRU#VXFK#D#FDVH/#OHDUQ#KRZ#WR#SUDFWLFH#DUWLILFLDO#UHVSLUDWLRQ1

�# :KHQ#WKH#YLFWLP¶V#KHDUW#KDV#VWRSSHG/#JLYH#D#KHDUW#PDVVDJH1#7KLV#WUHDWPHQW#VKRXOG#RQO\#EH
FRQGXFWHG#E\#D#SHUVRQ#ZKR#KDV#EHHQ#WUDLQHG#DQG#TXDOLILHG1

1.4.2# Fire

�# 7R#VKXW#RII#WKH#HOHFWULF#IORZ#WR#WKH#HTXLSPHQW/#SXOO#RXW#WKH#SRZHU#IHHG#FDEOH1#7KLV#ZLOO
WHUPLQDWH#WKH#SRZHU#VXSSO\1

�# ,I#D#ILUH#FDQQRW#EH#H[WLQJXLVKHG#ZKHQ#WKH#HOHFWULF#IORZ#KDV#EHHQ#VKXW#RII/#XVH#ILUH#ILJKWLQJ
SURFHGXUHV#DQG#FRQWDFW#WKH#ILUH#GHSDUWPHQW1
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1.5# Warning Notices

1.5.1# &$87,21  Statements

&$87,21 #VWDWHPHQWV#GHVFULEHG#LQ#WKLV#PDQXDO#DQG#WKH#SDJHV#ZKHUH#WKH\#DSSHDU#DUH#OLVWHG
EHORZ1

Table 1.1 &$87,21
  Statements

:DUQLQJ#6WDWHPHQW &RUUHVSRQGLQJ
3DJH

7KH#ZHLJKW#RI#5.#LV#98#NJ#+478#OEV,#DQG#WKH#ZHLJKW#RI#5.$#LV#73
NJ#+;;#OEV,1##:KHQ#OLIWLQJ#WKH#HTXLSPHQW/#EH#VXUH#WR#OLIW#LW#FDUHIXOO\
ZLWK#WZR#RU#PRUH#ZRUNHUV#RU#DQ#DSSURSULDWH#OLIWLQJ#GHYLFH1

45

&RROLQJ#IDQV#URWDWH#DW#D#KLJK#VSHHG1##.HHS#ERG\#SDUWV#DQG#ORRVH
FORWKLQJ#DZD\#IURP#WKH#FRROLQJ#IDQV1

6

:KHQ#SHUIRUPLQJ#FOHDQLQJ/#WDNH#FDUH#QRW#WR#WRXFK#HOHFWULFDOO\
FKDUJHG#SDUWV/#(OHFWULF#VKRFN#PD\#UHVXOW#IURP#D#IDLOXUH#WR
REVHUYH#WKLV#SUHFDXWLRQ1

6/#7

'R#QRW#WRXFK#HOHFWULFDOO\#FKDUJHG#FRPSRQHQWV#GXULQJ#SDUWV
UHSODFHPHQW1###(OHFWULF#VKRFN#PD\#UHVXOW#IURP#D#IDLOXUH#WR#REVHUYH
WKLV#SUHFDXWLRQ1

7
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1.5.2# Locations of Warning Labels Pasted on the Equipment

:DUQLQJ#ODEHOV#DUH#SDVWHG#RQ#VHFWLRQV#RI#HTXLSPHQW#ZKLFK#UHTXLUH#VSHFLDO#FDUH1#7KH\#DUH#VKRZQ#LQ
WKH#IROORZLQJ#ILJXUH1#5HDG#WKH#PHVVDJHV#DQG#REVHUYH#WKH#ZDUQLQJ#SURFHGXUHV1

&$87,21#=#7+,6#68%6<67(0#+$6#$#'8$/#32:(5#6833/<
6<67(01
:+(1#5(3/$&(,1*#7+(#32:(5#6833/</#',6&211(&7#7+(
32:(5#&$%/(6#&21&(51('#%()25(+$1'#62#$6#72#$92,'
$1#(/(&75,&#6+2&.11

$9(57,66(0(17#=#&(#628606<67Ê0(#$#81#'28%/(#6<67(0(
'¶#$/,0(17$7,21#(1#&285$171

4

5
6

7

8

9

4 5

6 7 8

9

73

98

Figure 1.1 Positions and Contents of Labels Pasted on the Rack mount Model
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Chapter 2# Overview of the Freedom 9200 Subsystem

2.1# Overview of the Hitachi Data Systems 9200 Subsystem

7KH#+LWDFKL#)UHHGRP#6WRUDJH#7KXQGHU#<533#LV#D#KLJK0SHUIRUPDQFH/#PHGLXP0FDSDFLW\
VWRUDJH#DUUD\#ZLWK#DGGHG#IHDWXUHV#GHVLJQHG#WR#UHGXFH#WKH#SRVVLELOLW\#RI#GDWD#ORVV#GXH#WR#WKH
IDLOXUH#RI#DQ\#VLQJOH#FRPSRQHQW1#'LVN#DUUD\#LQVWDOODWLRQ#DQG#VHWXS#DUH#VLPSOLILHG#XVLQJ#WKH
5HVRXUFH#0DQDJHU#<533#SURJUDP#LQFOXGHG#ZLWK#WKH#VXEV\VWHP1#0DQ\#SDUWV#DUH#UHSODFHDEOH
ZKLOH#WKH#GLVN#DUUD\#LV#RQOLQH1#&DFKH#PHPRU\#KDV#D#EDWWHU\#EDFNXS#WR#SUHVHUYH#FDFKH#FRQWHQWV
LQ#WKH#HYHQW#RI#D#SRZHU#IDLOXUH1

2.1.1# Differences between the 5800 and 9200 Disk Arrays

�# (QKDQFHG#SHUIRUPDQFH#RI#LQWHUQDO#EXV
7KH#EXV#SHUIRUPDQFH#EHWZHHQ#WKH#FDFKH#PHPRU\#RQ#WKH#FRQWUROOHU#ZDV#HQKDQFHG#IURP#633
0E\WH2V#+8;33,#WR#;38#0E\WH2V#+<533,#WR#DFKLHYH#KLJKHU#WKURXJKSXW1

�# +LJK#FORFN#VSHHG#5,6&#SURFHVVRU
7KH#LQVWDOOHG#PLFURSURFHVVRU#ZDV#FKDQJHG#IURP#3RZHU3&#936H#+533#0+],#RI#WKH#8;33#WR
WKH#KLJK#SHUIRUPDQFH#3RZHU3&#:83#+633#0+],#<5331

�# )LEUH#&KDQQHO#LQWHUIDFH#LV#XVHG#DV#WKH#VWDQGDUG#KRVW#LQWHUIDFH
7KH#8;33#XVHV#)LEUH#&KDQQHO#LQWHUIDFH#RU#6&6,#GHSHQGLQJ#RQ#WKH#VHOHFWLRQ>#WKH#<533#XVHV
)LEUH#&KDQQHO#LQWHUIDFH#DV#D#VWDQGDUG#FRQILJXUDWLRQ1

�# 5HGXQGDQW#SRZHU#VXSSOLHV
,Q#WKH#8;33/#WKH#,Q#%R[#IRU#PRGHOV#5.#DQG#5./#LV#GXSOLFDWHG#EXW#WKH#$&2'&#SRZHU
VXSSO\#LV#RSWLRQDOO\#GXSOLFDWHG#GHSHQGLQJ#RQ#WKH#FRQILJXUDWLRQ1
,Q#WKH#<533/#WKH#QHZ#SRZHU#VXSSO\#ZKLFK#LQWHJUDWHV#IXQFWLRQV#RI#WKH#,1#%2;#DQG#WKH
$&2'&#SRZHU#VXSSO\#LV#GXSOLFDWHG#DV#D#VWDQGDUG#FRQILJXUDWLRQ#IRU#ERWK#RI#WKH#5.#DQG
5.$1

�# 8S#WR#ILYH#VSDUH#GLVNV
7KH#8;33#FDQ#LQVWDOO#XS#WR#WZR#VSDUH#GLVNV>#WKH#<533#FDQ#LQVWDOO#XS#WR#ILYH#VSDUH#GLVNV#LQ
RQH#V\VWHP#FRQILJXUDWLRQ#VR#WKDW#WKH#SRVVLELOLW\#RI#GDWD#ORVV#GXH#WR#D#IDLOXUH#LV#UHGXFHG1
8QOLNH#WKH#8;33/#WKHUH#DUH#QR#VORWV#VSHFLILFDOO\#LGHQWLILHG#IRU#WKH#VSDUH#GLVN1##'HSHQGLQJ#RQ
5$,'#JURXS#FRQILJXUDWLRQ/#VSDUH#GLVNV#FDQ#EH#LQVWDOOHG#LQ#DQ\#VORW/#ZLWK#WKH#H[FHSWLRQ#RI
VORW#3#DQG#4#RI#WKH#5.#XQLW1
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�# )LEUH#&KDQQHO#'LVN#GULYH
7KH#8;33#GLVN#GULYHV#XVH#6&6,#WR#FRQQHFW#WR#WKH#EDFNHQG>#WKH#<533#GLVN#GULYHV#XVH#)LEUH
&KDQQHO1#7KLV#HQDEOHV#WKH#VXEV\VWHP#WR#FRQQHFW#XS#WR#433#GLVN#GULYHV1

�# 5HPRYDO#RI#WKH#693#SDQHO
)RU#LQFUHDVHG#HDVH#RI#XVH/#WKH#LQIRUPDWLRQ#SDQHO/#ZKLFK#LV#XVHG#RQ#WKH#8;33#IRU#NH\#LQSXW
DQG#LQIRUPDWLRQ#FKHFN/#KDV#EHHQ#HOLPLQDWHG1#6HUYLFH#RSHUDWLRQV#IRU#WKH#<533#DUH#QRZ
SHUIRUPHG#E\#D#3&#ZHE#EURZVHU#DQG#+773#FRQQHFWLRQ#WR#WKH#DUUD\1

2.1.2# High Data Availability

7KH#<533#LV#GHVLJQHG#IRU#KLJK#SHUIRUPDQFH#DQG#SURWHFWLRQ#RI#XVHU#GDWD1#6HH#VHFWLRQ#415#IRU
IXUWKHU#LQIRUPDWLRQ#RQ#WKH#UHOLDELOLW\#DQG#DYDLODELOLW\#IHDWXUHV#RI#WKH#+LWDFKL#)UHHGRP#<533
VXEV\VWHP1

2.1.3# Connectivity

7KH#+LWDFKL#)UHHGRP#<533#VXEV\VWHP#SURYLGHV#FRQQHFWLYLW\#WR#PRVW#RSHQ#V\VWHPV#WKURXJK
VWDQGDUG#)LEUH#&KDQQHO#DQG#6&6,#LQWHUIDFHV1

7KH#<533#VXEV\VWHP#FDQ#DOVR#EH#FRQILJXUHG#ZLWK#XS#WR#7#ILEUH0FKDQQHO#SRUWV#IRU#FRQQHFWLRQ#WR
RSHQ0V\VWHP#KRVWV1#7KH#W\SH#RI#KRVW#SODWIRUP#GHWHUPLQHV#WKH#QXPEHU#RI#/8V#WKDW#PD\#EH
FRQQHFWHG#WR#HDFK#SRUW1#)LEUH#FKDQQHO#SURYLGHV#GDWD#WUDQVIHU#UDWHV#RI#XS#WR#433#0%2VHF1#7KH
<533#VXSSRUWV#ILEUH0FKDQQHO#DUELWUDWHG#ORRS#+)&0$/,#DQG#IDEULF#)LEUH#&KDQQHO#WRSRORJLHV1#7KH
<533#VXSSRUWV#VKRUW#ZDYHOHQJWK#QRQ02)&#+QRQ0RSHQ#ILEUH#FRQWURO,#RSWLFDO#LQWHUIDFHV/#DQG
JLJDELW#OLQN#PRGXOHV#+*/0V,#DV#ZHOO#DV#KLJK0DYDLODELOLW\#ILEUH0FKDQQHO#FRQILJXUDWLRQV#XVLQJ
KXEV#DQG#VZLWFKHV1

2.1.4# Open Systems and Functionality

7KH#<533#VXEV\VWHP#FDQ#EH#FRQILJXUHG#ZLWK#PXOWLSOH#FRQFXUUHQW#/8#VL]HV#DQG#SURYLGHV#WKH
IROORZLQJ#IXQFWLRQDOLW\#LQ#WKH#RSHQ0V\VWHP#HQYLURQPHQW=

�# &RPSDWLEOH#ZLWK#PRVW#SRSXODU#RSHQ#+RVW#RSHUDWLQJ#6\VWHPV

�# &RPSDWLEOH#ZLWK#PRVW#SRSXODU#RSHQ#0LGGOHZDUH

�# &RPSDWLEOH#ZLWK#PRVW#SRSXODU#ILEUH#+RVW#%XV#$GDSWHUV
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2.1.5# Enhanced Data Accessibility

7KH#<533#VXSSRUWV#FRPPDQG#WDJ#TXHXLQJ/#PXOWL0LQLWLDWRU#,22/#DQG#PRVW#LQGXVWU\0VWDQGDUG
PLGGOHZDUH#SURGXFWV#SURYLGLQJ#KRVW#IDLO0RYHU#FDSDELOLW\/#,22#SDWK#IDLO0RYHU#VXSSRUW/#DQG#ORJLFDO
YROXPH#PDQDJHPHQW1#7KH#<533#DOVR#KDV#PDQ\#IHDWXUHV#WKDW#LQFUHDVH#GDWD#DFFHVVLELOLW\#DQG
HQDEOH#FRQWLQXRXV#XVHU#GDWD#DFFHVV1

�# )ODVK#$FFHVV#<533#DOORZV#D#/81#WR#UHVLGH#LQ#FDFKH#PHPRU\#IRU#IDVWHVW#SRVVLEOH#DFFHVV1

�# /81V#FDQ#EH#FUHDWHG#WR#VXLW#FXVWRPHU#QHHGV#XVLQJ#5HVRXUFH#0DQDJHU#<5331

�# /81#6HFXULW\#<533#DOORZV#WKH#<533#WR#FRQWURO#KRVW#DFFHVV#WR#/81V#E\#KRVW#:RUOGZLGH
1DPH1##8S#WR#45;#:RUOGZLGH#1DPHV#SHU#SRUW#FDQ#EH#VXSSRUWHG1

�# 8S#WR#5#*%V#+WZR#SDLU#RI#845#0%#',00V,#RI#FDFKH#PHPRU\#FDQ#EH#LQVWDOOHG#LQ#HDFK
FRQWUROOHU#+RU#XS#WR#7#*%V#SHU#VXEV\VWHP,#WR#LPSURYH#,22#SHUIRUPDQFH1

2.1.6# Subsystem Scalability

7KH#DUFKLWHFWXUH#RI#WKH#<533#HQDEOHV#WKH#XVHU#WR#VFDOH#WKH#VXEV\VWHP#WR#PHHW#D#ZLGH#UDQJH#RI
FDSDFLW\#DQG#SHUIRUPDQFH#UHTXLUHPHQWV1#7KH#VWRUDJH#FDSDFLW\#FDQ#EH#LQFUHDVHG#IURP#D
PLQLPXP#RI#:5#*%V#WR#D#PD[LPXP#RI#:15#7%V#5$,'3#RI#XVHU#GDWD#E\#DGGLQJ#DGGLWLRQDO#GLVN
GULYH#ED\V#+5.$#XQLWV,1#7KH#QRQYRODWLOH#FDFKH#FDQ#DOVR#EH#FRQILJXUHG#LQ#VL]HV#IURP#589#0%V
WR#5#*%V#SHU#FRQWUROOHU1#$OO#GLVN#GULYH#PDLQWHQDQFH#FDQ#EH#SHUIRUPHG#ZLWKRXW#LQWHUUXSWLQJ#XVHU
DFFHVV#WR#GDWD#DQG#ZLWK#PLQLPDO#LPSDFW#RQ#VXEV\VWHP#SHUIRUPDQFH1

2.1.7# Subsystem Performance Reporting and Monitoring

7KH#5HVRXUFH#0DQDJHU#<533#SURJUDP#SURYLGHV#WKH#FDSDELOLW\#WR#HLWKHU#PRQLWRU#WKH#GLVN#DUUD\
LQ#UHDO#WLPH#RU#WR#FROOHFW#KLVWRULFDO#GDWD#UHJDUGLQJ#WKH#SHUIRUPDQFH#RI#WKH#GLVN#DUUD\1

2.2# Reliability, Availability, and Serviceability

7KH#<533#VXEV\VWHP#LV#QRW#H[SHFWHG#WR#IDLO#LQ#DQ\#ZD\#WKDW#ZRXOG#LQWHUUXSW#XVHU#DFFHVV#WR#GDWD1
7KH#<533#FDQ#VXVWDLQ#VLQJOH#FRPSRQHQW#IDLOXUHV#DQG#VWLOO#FRQWLQXH#WR#SURYLGH#IXOO#DFFHVV#WR#DOO
VWRUHG#XVHU#GDWD1

Note=##:KLOH#DFFHVV#WR#XVHU#GDWD#ZLOO#QRW#QRUPDOO\#EH#FRPSURPLVHG/#WKH#IDLOXUH#RI#DQ\#VLQJOH
NH\#FRPSRQHQW#PD\#GHJUDGH#SHUIRUPDQFH1
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7KH#UHOLDELOLW\/#DYDLODELOLW\/#DQG#VHUYLFHDELOLW\#IHDWXUHV#RI#WKH#<533#VXEV\VWHP#LQFOXGH=

�# +LJK0$YDLODELOLW\#FDSDELOLW\1#7KH#<533#VXEV\VWHP#SURYLGHV#KLJK0DYDLODELOLW\#FDSDELOLW\
IRU#DOO#FULWLFDO#FRPSRQHQWV1#7KH#GLVN#GULYHV#DUH#SURWHFWHG#DJDLQVW#HUURU#DQG#IDLOXUH#E\
HQKDQFHG#5$,'#WHFKQRORJLHV#DV#ZHOO#DV#G\QDPLF#VFUXEELQJ#DQG#VSDULQJ1#7KH#<533#XVHV
FRPSRQHQW#DQG#IXQFWLRQ#UHGXQGDQF\#WR#SURYLGH#KLJK#DYDLODELOLW\#IRU#PDQ\#VXEV\VWHP
FRPSRQHQWV1#7KH#<533#VXEV\VWHP#LV#GHVLJQHG#WR#SURYLGH#QHDUO\#FRQWLQXRXV#DFFHVV#WR#DOO
XVHU#GDWD1

�# 5HGXQGDQW#SRZHU#VXSSO\#V\VWHPV1#(DFK#<533#XQLW#KDV#D#VHW#RI#WZR#SRZHU#VXSSOLHV1#(DFK
SRZHU#VXSSO\#FDQ#SURYLGH#SRZHU#IRU#WKH#HQWLUH#VXEV\VWHP#LQ#WKH#XQOLNHO\#HYHQW#RI#SRZHU
VXSSO\#IDLOXUH1#7KH#SRZHU#VXSSOLHV#RI#HDFK#VHW#FDQ#EH#FRQQHFWHG#DFURVV#SRZHU#ERXQGDULHV
VR#WKDW#HDFK#VHW#FDQ#FRQWLQXH#WR#SURYLGH#SRZHU#LI#D#SRZHU#RXWDJH#RFFXUV1#(DFK#XQLW#RI#WKH
<533#FDQ#VXVWDLQ#WKH#ORVV#RI#D#VLQJOH#SRZHU#VXSSO\#DQG#VWLOO#FRQWLQXH#RSHUDWLRQ1

�# '\QDPLF#VFUXEELQJ#DQG#VSDULQJ#IRU#GLVN#GULYHV1#7KH#<533#XVHV#VSHFLDO#GLDJQRVWLF
WHFKQLTXHV#DQG#G\QDPLF#VFUXEELQJ#WR#GHWHFW#DQG#FRUUHFW#GLVN#HUURUV1#'\QDPLF#VSDULQJ#LV
LQYRNHG#DXWRPDWLFDOO\#LI#QHHGHG1#7KH#<533#FDQ#EH#FRQILJXUHG#ZLWK#XS#WR#ILYH#VSDUH#GLVN
GULYHV/#DQG#DQ\#VSDUH#GLVN#FDQ#EDFN#XS#DQ\#RWKHU#GLVN#RI#WKH#VDPH#FDSDFLW\1

�# +L07UDFN�#+RSWLRQDO,1#7KH#+L07UDFN�#PDLQWHQDQFH#VXSSRUW#WRRO#PRQLWRUV#WKH#RSHUDWLRQ
RI#WKH#<533#VXEV\VWHP#DW#DOO#WLPHV/#FROOHFWV#KDUGZDUH#VWDWXV#DQG#HUURU#GDWD/#DQG#WUDQVPLWV
WKLV#WR#WKH#ORFDO#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU1#7KH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW
&HQWHU#DQDO\]HV#WKH#GDWD#DQG#LPSOHPHQWV#FRUUHFWLYH#DFWLRQ/#LI#QHFHVVDU\1#,Q#WKH#XQOLNHO\
HYHQW#RI#D#FRPSRQHQW#IDLOXUH/#+L07UDFN�#FRQWDFWV#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW
&HQWHU#LPPHGLDWHO\#WR#UHSRUW#WKH#IDLOXUH1#7KLV#DXWRPDWLF#HUURU2IDLOXUH#GHWHFWLRQ#DQG
UHSRUWLQJ#SURYLGHG#E\#+L07UDFN�#GRHV#QRW#UHTXLUH#DQ\#DFWLRQ#RQ#WKH#SDUW#RI#WKH#XVHU1
+L07UDFN�#HQDEOHV#VRPH#VXEV\VWHP#SUREOHPV#WR#EH#LGHQWLILHG#SULRU#WR#DFWXDO#IDLOXUH/#DQG
WKH#DGYDQFHG#UHGXQGDQF\#IHDWXUHV#HQDEOH#WKH#VXEV\VWHP#WR#UHPDLQ#RSHUDWLRQDO#HYHQ#LI#RQH
RU#PRUH#FRPSRQHQWV#IDLO1
Note:##+L07UDFN�#LV#D#VHUYLFH#IHDWXUH#RI#+'6#DQG#FRQVLVWV#RI#-$9$#EDVHG#VRIWZDUH
SURJUDP2V#GHYHORSHG#E\#+'6#WR#DOORZ#UHPRWH#PRQLWRULQJ#RI#+'6#SURGXFWV1#+L07UDFN#LV
LQVWDOOHG#RQ#D#XVHUV#ZRUNVWDWLRQ#RU#VHUYHU/#WKHQ#DWWDFKHG#WR#WKH#<533#'LVN#6XE#V\VWHP#XVLQJ
7&30,3#RYHU#WKH#FXVWRPHUV#/$11#7KH#PDQDJHPHQW#VHUYHU#WKHQ#FDQ#FRQWDFW#WKH#ORFDO#+'6
6XSSRUW#&HQWHU#XVLQJ#³)73´#RI#VWDWXV#DQG#HUURU#LQIRUPDWLRQ1#+L07UDFN#PRQLWRUV#WKH#<533V
WKDW#DUH#UHJLVWHUHG##HYHU\#+4,#PLQXWH#IRU#YDULRXV#FRQGLWLRQV#DQG#ZLOO#SHUIRUP#DQ#)73#³SXW´
FRPPDQG#WR#WKH#+'6#6XSSRUW#&HQWHU#LI#DQ#HUURU#RFFXUV1
,I#QR#WKHUH#LV#QR#HUURU#FRQGLWLRQ#+L07UDFN#ZLOO#UHSRUW#EDFN#RQFH#HYHU\#57#KRXUV#DV#D#³KHDOWK
FKHFN´1

�# (UURU#5HSRUWLQJ1#7KH#+LWDFKL#)UHHGRP#<533#VXEV\VWHP#UHSRUWV#HUURU#PHVVDJHV#WR#QRWLI\
WKH#XVHU#RI#HUURUV#DQG#VHUYLFH#UHTXLUHPHQWV1#7KH#HUURU#PHVVDJHV#DUH#ORJJHG#RQ#WKH#VHUYLFH
SURFHVVRU#+693,#RI#WKH#VXEV\VWHP#DQG#DUH#DOVR#YLVLEOH#XVLQJ#ZHE#DFFHVV1##(UURUV#FDQ#DOVR
UHSRUWHG#WR#WKH#+LWDFKL#'DWD#6\VWHPV#WHFKQLFDO#VXSSRUW#FHQWHU#YLD#WKH#RSWLRQDO#+L07UDFN
SURGXFW1
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Chapter 3# Planning for Installation and Operation

7KLV#FKDSWHU#SURYLGHV#LQIRUPDWLRQ#IRU#SODQQLQJ#DQG#SUHSDULQJ#D#VLWH#EHIRUH#DQG#GXULQJ
LQVWDOODWLRQ#RI#WKH#+LWDFKL#)UHHGRP#<533#DUUD\#VXEV\VWHP1#3OHDVH#UHDG#WKLV#FKDSWHU#FDUHIXOO\
EHIRUH#EHJLQQLQJ#\RXU#LQVWDOODWLRQ#SODQQLQJ1

,I#\RX#ZRXOG#OLNH#WR#XVH#DQ\#RI#WKH#<533#IHDWXUHV#RU#SURGXFWV#+H1J1/#/81#6HFXULW\#<533/#)ODVK
$FFHVV#<533,/#SOHDVH#FRQWDFW#\RXU#+LWDFKL#'DWD#6\VWHPV#DFFRXQW#WHDP#WR#REWDLQ#WKH#DSSURSULDWH
OLFHQVH+V,#DQG#VRIWZDUH#NH\#ILOHV1

Note=##7KH#JHQHUDO#LQIRUPDWLRQ#LQ#WKLV#FKDSWHU#LV#SURYLGHG#WR#DVVLVW#LQ#LQVWDOODWLRQ#SODQQLQJ#DQG
LV#QRW#LQWHQGHG#WR#EH#FRPSOHWH1#7KH#LQWHUQDO#<533#LQVWDOODWLRQ#DQG#PDLQWHQDQFH#GRFXPHQWV#XVHG
E\#+LWDFKL#'DWD#6\VWHPV#SHUVRQQHO#FRQWDLQ#FRPSOHWH#VSHFLILFDWLRQV1#7KH#H[DFW#HOHFWULFDO#SRZHU
LQWHUIDFHV#DQG#UHTXLUHPHQWV#IRU#HDFK#VLWH#PXVW#EH#GHWHUPLQHG#DQG#YHULILHG#WR#PHHW#WKH
DSSOLFDEOH#ORFDO#UHJXODWLRQV1#)RU#IXUWKHU#LQIRUPDWLRQ#RQ#VLWH#SUHSDUDWLRQ#IRU#<533#LQVWDOODWLRQ/
SOHDVH#FRQWDFW#\RXU#+LWDFKL#'DWD#6\VWHPV#DFFRXQW#WHDP#RU#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW
&HQWHU1

7KLV#FKDSWHU#LQFOXGHV#WKH#IROORZLQJ=

�# 8VHU#5HVSRQVLELOLWLHV

�# 'LPHQVLRQV#DQG#:HLJKW

�# 6HUYLFH#&OHDUDQFH#5HTXLUHPHQWV

�# )ORRU#/RDG#5DWLQJ

�# &DEOH#5HTXLUHPHQWV

�# 7HPSHUDWXUH#DQG#+XPLGLW\#5HTXLUHPHQWV

�# *HQHUDO#VSHFLILFDWLRQV

�# $LU#)ORZ#5HTXLUHPHQWV

�# 9LEUDWLRQ#DQG#6KRFN#7ROHUDQFHV
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3.1# User Responsibilities

%HIRUH#WKH#<533#VXEV\VWHP#DUULYHV#IRU#LQVWDOODWLRQ/#WKH#XVHU#PXVW#SURYLGH#WKH#IROORZLQJ#LWHPV#WR
HQVXUH#SURSHU#LQVWDOODWLRQ#DQG#FRQILJXUDWLRQ1

�# 3K\VLFDO#VSDFH#QHFHVVDU\#IRU#SURSHU#VXEV\VWHP#IXQFWLRQ#DQG#PDLQWHQDQFH#DFWLYLW\

�# (OHFWULFDO#LQSXW#SRZHU

�# &RQQHFWRUV#DQG#UHFHSWDFOHV

�# $LU#FRQGLWLRQLQJ

�# )ORRU#YHQWLODWLRQ#DUHDV#+UHFRPPHQGHG#EXW#QRW#UHTXLUHG,

�# &DEOH#DFFHVV#KROHV

3.2# Dimensions and Weight

7KH#IROORZLQJ#WDEOH#LOOXVWUDWHV#WKH#GLPHQVLRQV#DQG#ZHLJKW#RI#WKH#<533#5.#DQG#5.$1

Table 3.1 9200 Dimensions and Weight

0RGHO 5DFNPRXQW#0RGHO

,WHP 5. 5.$
&KDVVLV#VL]H
+:×'×+, +PP, 7;519[989[595 7;519[989[485

3K\VLFDO#6SHFLILFDWLRQV

0DVV +NJ,+-7,
483#RU#OHVV 73#RU#OHVV

$FRXVWLF#QRLVH +G%, 98#RU#OHVV 73#RU#OHVV
5HTXLUHG#KHLJKW

+(,$#XQLW,+-8,#+-9, 9 618

-4= '#=#'DWD#GLVN
3#=#3DULW\#GLVN

-5= )RU#WKH#GHWDLOV#RI#WKH#DYDLODEOH#PLQLPXP#RU#PD[LPXP#VWRUDJH#FDSDFLW\/#UHIHU#WR#$SSHQGL[#$/#³/LVW#RI#6WRUDJH
&DSDFLWLHV#&RUUHVSRQGLQJ#WR#5$,'#/HYHOV#DQG#&RQILJXUDWLRQV#+:333,´1

-6= $OWKRXJK#WKH#VXEV\VWHP#ZLWK#D#FRQILJXUDWLRQ#RI#5$,'#8/#5$,'#4/#RU#5$,'#3.4#SURYLGHV#GDWD#UHOLDELOLW\#HQKDQFHG#E\
PHDQV#RI#UHGXQGDQF\/#D#SRVVLELOLW\#UHPDLQV#WKDW#XVHU#GDWD#LV#ORVW#RZLQJ#WR#DQ#XQH[SHFWHG#IDLOXUH#RI#D#KRVW#FRPSXWHU#RU
KDUGZDUH2VRIWZDUH#RI#WKH#VXEV\VWHP#LWVHOI1
7KHUHIRUH/#XVHUV#DUH#UHTXHVWHG#WR#EDFN#XS#DOO#GDWD#IRU#UHVWRUDWLRQ#LQ#FDVH#ZKHUH#WKH#RULJLQDO#GDWD#LV#ORVW1

-7= 9DOXH#RI#PD[LPXP#FRQILJXUDWLRQ#+LQ#WKH#FDVH#ZKHUH#DOO#WKH#PRXQWDEOH#'LVN#GULYHV#DQG#&RQWUROOHU#DUH#PRXQWHG,1
-8=##&DQ#EH#PRXQWHG#RQ#WKH#+LWDFKL#VSHFLDO#UDFN#IUDPH#+89,1#)RU#WKH#PRXQWLQJ/#VSHFLDO#UDLOV#IRU#WKH#UDFN#IUDPH#DQG

GHFRUDWLRQ#SDQHO+V,#DUH#UHTXLUHG#VHSDUDWHO\/#GHSHQGLQJ#RQ#WKH#QXPEHU#RI#WKH#PRXQWHG#VXEV\VWHP+V,1
-9=##&DQ#EH#PRXQWHG#RQ#WKH#+LWDFKL#VSHFLDO#UDFN#IUDPH#+87,1#)RU#WKH#PRXQWLQJ/#VSHFLDO#UDLOV#IRU#WKH#UDFN#IUDPH#DUH#UHTXLUHG

VHSDUDWHO\/#GHSHQGLQJ#RQ#WKH#QXPEHU#RI#WKH#PRXQWHG#VXEV\VWHP+V,1
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3.3#   Service Clearance Requirements

7KH#IROORZLQJ#ILJXUH#VKRZV#WKH#IORRU#DUHD#UHTXLUHG#IRU#LQVWDOOLQJ#WKH#HTXLSPHQW1#%H#VXUH#WR
LQVWDOO#WKH#HTXLSPHQW#LQ#D#SODFH#ZLWK#WKH#DUHD#VKRZQ#LQ#WKH#ILJXUH#VR#DV#WR#DYRLG#SUREOHPV#VXFK
DV#LQDGHTXDWH#VHUYLFH#FOHDUDQFH#RU#LQVXIILFLHQW#YHQWLODWLRQ1#$OO#GLVWDQFHV#LQ#WKH#IROORZLQJ#ILJXUH
DUH#VWDWHG#LQ#PLOOLPHWHUV#+PP,1

=#$UHD#UHTXLUHG#IRU#PDLQWHQDQFH#RI#WKH#HTXLSPHQW
=#2XWVLGH#OLQH#RI#WKH#HTXLSPHQW
=#$UHD#IRU#RSHQLQJ2FORVLQJ#WKH#GRRU
=#/HYHOLQJ#EROW#SRVLWLRQ
=#&DVWHU#SRVLWLRQ
=#)URQW#VLGH#RI#WKH#HTXLSPHQW

$OO#GLPHQVLRQV#LQ#WKH#ILJXUH#DUH#LQ#PP1

943

86;

468

473

4/333

4/333

;46

95

9;7

9:7878

<3 <3

<43

483 483

/HJHQG
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3.4# Floor Load Rating

7KLV#VHFWLRQ#LQFOXGHV=

�# )ORRU#/RDG#5DWLQJ#IRU#WKH#<533#&RQWUROOHU#ZLWK#4#'LVN#$UUD\

�# )ORRU#/RDG#5DWLQJ#IRU#WKH#<533#&RQWUROOHU#ZLWK#<#$GGLWLRQDO#5.$#8QLWV

3.4.1# Floor Load Rating for 9200 Controller with 1 Disk Array

7KH#EDVLF#<533#5.$#XQLW#ZLOO#DOZD\V#FRQWDLQ#DW#OHDVW#RQH#FRQWUROOHU#DQG#WKH#PLQLPXP#QXPEHU
+5,#RI#GLVNV#QHFHVVDU\#WR#RSHUDWH#WKH#GLVN#DUUD\1##7KH#5.#XQLW#FDQ#FRQWDLQ#D#PD[LPXP#RI#WZR
FRQWUROOHUV#DQG#43#GLVN#GULYHV1#7R#DVVXUH#DGHTXDWH#ORDG0EHDULQJ#FDSDFLW\/#SODQ#IRU#WKH
PD[LPXP#FRQILJXUDWLRQ#RI#WKH#5.#XQLW1#,Q#WKH#PD[LPXP#FRQILJXUDWLRQ#WKH#5.#XQLW#ZLOO#ZHLJK
:3#NJ#+488#OEV1,

(DFK#5.$#GLVN#FDELQHW#FDQ#DGG#D#PD[LPXP#RI#73#NJ#+;;#OEV,#WR#WKH#ZHLJKW#RI#WKH#GLVN#DUUD\
VXEV\VWHP1

3.4.2# Floor Load Rating for 9200 Controller with 9 additional RKA units.

7KH#PD[LPXP#FRQILJXUDWLRQ#RI#WKH#<533#GLVN#DUUD\#LQFOXGHV#RQH#5.#XQLW#DQG#<#5.$#XQLWV1
7KH#WRWDO#ZHLJKW#RI#WKH#VXEV\VWHP#LQ#WKLV#FRQILJXUDWLRQ#LV#763#NJ#+<83#OEV,

3.5# Cable Requirements

7KH#IROORZLQJ#WDEOH#OLVWV#WKH#FDEOHV#UHTXLUHG#IRU#WKH#<533#FRQWURO#IUDPH1#(6&21#DQG#ILEUH0
FKDQQHO#FDEOHV#DUH#DYDLODEOH#IURP#+LWDFKL#'DWD#6\VWHPV1

Table 3.2 Cable Requirements

&DEOH )XQFWLRQ

)LEUH#&DEOHV &RQQHFWV#2SHQ#6\VWHPV#WR#<533#SRUWV1#)LEUH#FDEOH
W\SH#LV#83#PLFURQ#PXOWLPRGH1

56565#1XOO00RGHP#&DEOH#0#'%<0'%< 5HVRXUFH#0DQDJHU#<533#+FURVVRYHU#FDEOH#IRU#GLUHFW
FRQQHFW#WR#<533,

&URVVRYHU#/$1#&DEOH#±#5-78 873#8QVKLHOGHG#7ZLVWHG#3DLU#±#5-78#+FURVVRYHU
FDEOH,



Hitachi Thunder 9200 User and Reference Guide 15

3.6# Temperature and Humidity Requirements

7DEOH##616#OLVWV#WKH#WHPSHUDWXUH#DQG#KXPLGLW\#UHTXLUHPHQWV#IRU#WKH#<533#VXEV\VWHP1#7KH
UHFRPPHQGHG#RSHUDWLRQDO#URRP#WHPSHUDWXUH#LV#:3±:8�)#+54±57�&,1#7KH#UHFRPPHQGHG
RSHUDWLRQDO#UHODWLYH#KXPLGLW\#LV#83#WR#88#SHUFHQW1

Table  3.3 Environmental Specifications

,WHP &RQGLWLRQ

2SHUDWLQJ#-4 1RQ0RSHUDWLQJ#-5 6KLSSLQJ#)#6WRUDJH#-6

/RZ +LJK /RZ +LJK /RZ +LJK

7HPSHUDWXUH#�)+�&, 83+43, 437+73, 47+043, 455+83, 055+063, 473+93,

5HODWLYH#+XPLGLW\#+(,#-7 ;#0#;3 ;#0#<3 ;0<3

0D[1#:HW#%XOE#�)#+�&, ;7+5<, ;7+5<, ;7+5<,

-41 (QYLURQPHQWDO#VSHFLILFDWLRQ#IRU#RSHUDWLQJ#FRQGLWLRQ#VKRXOG#EH#VDWLVILHG#EHIRUH#WKH#GLVN#VXEV\VWHP#LV#SRZHUHG#RQ1##7KH
PD[LPXP#WHPSHUDWXUH#RI#<3�)#+65�&,#VKRXOG#EH#VWULFWO\#VDWLVILHG#DW#WKH#DLU#LQOHW#SRUWLRQ#RI#WKH#VXEV\VWHP1##7KH#UHFRPPHQGHG
WHPSHUDWXUH#UDQJH#LV#:30:8�)#+54057�&,1
-51 7KLV#LQFOXGHV#ERWK#SDFNLQJ#DQG#XQSDFNLQJ#FRQGLWLRQV#XQOHVV#RWKHUZLVH#VSHFLILHG1
-61 'XULQJ#VKLSSLQJ#RU#VWRUDJH/#WKH#SURGXFW#VKRXOG#EH#SDFNHG#ZLWK#IDFWRU\#SDFNLQJ1
-71 1R#FRQGHQVDWLRQ#LQ#DQG#DURXQG#WKH#GULYH#VKRXOG#EH#REVHUYHG#XQGHU#DQ\#FRQGLWLRQV1
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3.7# General Specifications

7KH#IROORZLQJ#WDEOH#OLVWV#WKH#JHQHUDO#VSHFLILFDWLRQV#IRU#WKH#<533#GLVN#DUUD\#FRPSRQHQWV1#7KHVH
GDWD#JHQHUDOO\#DSSO\#WR#ERWK#930+]#DQG#830+]#VXEV\VWHPV1

Table 3.4 9200 Subsystem Power and Heat Output Specifications

0RGHO 5DFNPRXQW#PRGHO

,WHP 5. 5.$
,QSXW
SRZHU

,QSXW#YROWDJH#+9, $&#4332533
+;<#WR#45:24:;#WR#587,

VSHFLIL0
FDWLRQV

)UHTXHQF\#++],
83293#±#4

1XPEHU#RI#SKDVHV/
FDEOLQJ 6LQJOH0SKDVH#ZLWK#SURWHFWLYH#JURXQGLQJ
6WHDG\0VWDWH#FXUUHQW

+-4,########################+$,
618×5241;×5
:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+81;251<,

51;×52417×5
:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+7172515,
%UHDNLQJ#FXUUHQW

+$, 5313 4813
5HTXLUHG#SRZHU+-5, 6WHDG\#VWDWH

+9$,
:33

:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+8;3,

883
:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+783,
6WDUWLQJ#VWDWH

+9$,
;33

:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+:33,

983
:KHQ#WKH#RQH
SRZHU#VXSSO\#LV
FRQQHFWHG#=

+883,
+HDW
2XWSXW :33:256;;#%78 883:24;::#%78

&DFKH
VSHFLIL0

&DSDFLW\
+0#E\WHV2&7/, 589#WR#5/37;

5[45;#→#5[8452&7/
FDWLRQV &RQWURO#PHWKRG 5HDG#/58

2:ULWH#DIWHU 
%DWWHU\#EDFNXS

3URYLGHG 
%DFNXS#GXUDWLRQ+-6,

+K, 7;#K
+:KHQ#FDFKH#RI#7/3<9#0#E\WH
V2VXEV\VWHP#LV#LQVWDOOHG,



-4#= )RU#WKH#ERWK#V\VWHPV/#SODQ#WKH#IDFLOLWLHV#IRU#VXSSO\LQJ#SRZHU#WR#WKH#VXEV\VWHP#DFFRUGLQJ#WR#WKH#VSHFLILFDWLRQV#IRU#WKH#VLQJOH
SRZHU#VXSSO\#EHFDXVH#ZKHQ#D#IDLOXUH#RFFXUV/#RQO\#WKH#RQH#SRZHU#VXSSO\#RSHUDWHV1

-5#= 3RZHU#UHTXLUHPHQW#LQ#WKH#FDVH#RI#WKH#PD[LPXP#FRQILJXUDWLRQ#LV#VKRZQ1#:KHQ#SODQQLQJ#IDFLOLWLHV#VXFK#DV#WKH#XQLQWHUUXSWHG
SRZHU#VXSSO\#+836,/#VSHFLI\#WKH#SRZHU#IDFWRU#DV#433(#IRU#FDOFXODWLRQ1#9DOXH#DW#433#92533#9#LV#VKRZQ1
+([DPSOH#=#633#: 633#9$,
7KH#DFWXDO#UHTXLUHG#SRZHU#PD\#H[FHHG#WKH#YDOXH#VKRZQ#LQ#WKH#WDEOH#ZKHQ#WKH#WROHUDQFH#LV#LQFOXGHG1

-6#=#y 1RQ0YRODWLOLW\#RI#GDWD#LQ#WKH#FDFKH#PHPRU\#LV#HQVXUHG#DJDLQVW#SRZHU#WURXEOH#VXFK#DV#D#VXGGHQ#SRZHU#IDLOXUH1###,W#WUDQVIHUV
GDWD#LQ#WKH#&DFKH#PHPRU\#WR#'LVN#GULYHV#E\#WXUQLQJ#RII#WKH#SRZHU#QRUPDOO\/#DQG#SUHYHQWV#WKH#EDWWHU\#FKDUJH#IURP#EHLQJ
ZDVWHG1

y :KHQ#WKH#VXEVXVWHP#HQWHUV#WKH#&DFKH#%DFNXS#PRGH/#D#ZDUQLQJ#+OLJKWLQJ#RI#WKH#RUDQJH#/(',#LQIRUPLQJ#RI#D#YROWDJH#GURS
RI#WKH#EDWWHU\#PD\#EH#LVVXHG#ZKHQ#WKH#VXEVXVWHP#LV#VWDUWHG1###,W#VKRZV#WKDW#WKH#UHPDLQLQJ#FDSDFLW\#RI#WKH#EDWWHU\#LV#QRW
VXIILFLHQW/#DQG#LQ#WKLV#VWDWH/#WKH#VXEVXVWHP#RSHUDWHV#GLVDEOLQJ#WKH#:ULWH#&DFKH#IXQFWLRQ#DXWRPDWLFDOO\1
:KHQ#WKH#EDWWHU\#LV#FKDUJHG/#WKH#ZDUQLQJ#LQGLFDWLRQ#GLVDSSHDUV/#DQG#WKH#VXEVXVWHP#FRQWLQXHV#WKH#RSHUDWLRQ#HQDEOLQJ#WKH
:ULWH#&DFKH#IXQFWLRQ1
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7KH#ZDUQLQJ#LQGLFDWLRQ#GLVDSSHDUV#ZLWKLQ#57#KRXUV#DW#WKH#ODWHVW1###(YHQ#ZKHQ#WKH#ZDUQLQJ#LV#EHLQJ#LQGLFDWHG/#QRUPDO
IXQFWLRQDO#RSHUDWLRQ#LV#DVVXUHG#DOWKRXJK#WKH#RSHUDWLRQ#LV#SHUIRUPHG#LQ#WKH#:ULWH07KURXJK#PRGH#DQG#WKH#52:#SHUIRUPDQFH
LV#ORZHUHG#EHFDXVH#WKH#:ULWH#&DFKH#IXQFWLRQ#LV#GLVDEOHG1

y ,I#WKH#VXEVXVWHP#LV#QRW#HQHUJL]HG#IRU#PRUH#WKDQ#D#PRQWK/#WKH#RYHU#GLVFKDUJLQJ#RI#WKH#EDWWHU\#RFFXUV#DQG#LW#PD\#FDXVH#WKH
EDWWHU\#DQ#XQUHFRYHUDEOH#GDPDJH1###,Q#WKLV#FDVH/#WKH#EDWWHU\#PXVW#EH#HQHUJL]HG#PRUH#WKDQ#57#KRXUV#DW#OHDVW#RQFH#D#PRQWK/
RU#VWRUH#WKH#VXEVXVWHP#ZLWK#WKH#VZLWFK#RI#WKH#EDWWHU\#WXUQHG#RII1###(YHQ#ZKHQ#WKH#VZLWFK#LV#WXUQHG#RII/#WKH#EDWWHU\
GLVFKDUJHV#QDWXUDOO\1###(YHQ#LQ#WKLV#FDVH/#KRZHYHU/#FKDUJH#WKH#EDWWHU\#RQFH#SHU#WKUHH#PRQWKV#IRU#ORQJHU#WKDQ#57#KRXUV
EHFDXVH#VSRQWDQHRXV#GLVFKDUJH#LV#GRQH1

3.8# Air Flow Requirements

7KH#<533#VXEV\VWHP#LV#DLU#FRROHG1#$LU#PXVW#HQWHU#WKH#VXEV\VWHP#WKURXJK#WKH#DLU#IORZ#LQWDNHV#DW
WKH#EDFN#RI#HDFK#5.25.$#XQLW#DQG#PXVW#EH#H[KDXVWHG#RXW#RI#WKH#IURQW/#VR#LW#LV#YHU\#LPSRUWDQW
WKDW#WKH#DLU#LQWDNHV#DQG#RXWOHWV#UHPDLQ#FOHDU1

3.9# Vibration and Shock Tolerances

7DEOH#618#OLVWV#WKH#YLEUDWLRQ#DQG#VKRFN#WROHUDQFH#GDWD#IRU#WKH#<533#VXEV\VWHP1#7KH#<533#FDQ#EH
VXEMHFWHG#WR#YLEUDWLRQ#DQG#VKRFN#XS#WR#WKHVH#OLPLWV#DQG#VWLOO#SHUIRUP#QRUPDOO\1#7KH#XVHU#VKRXOG
FRQVLGHU#WKHVH#UHTXLUHPHQWV#LI#LQVWDOOLQJ#WKH#<533#QHDU#ODUJH#JHQHUDWRUV#ORFDWHG#RQ#WKH#IORRU
DERYH#RU#EHORZ#WKH#<533#VXEV\VWHP1#*HQHUDWRUV#RU#DQ\#RWKHU#VRXUFH#RI#YLEUDWLRQ/#LI#QRW
LQVXODWHG#RU#VKRFN0PRXQWHG/#FDQ#FDXVH#H[FHVVLYH#YLEUDWLRQ#WKDW#PD\#DIIHFW#WKH#VXEV\VWHP1

Table 3.5 Vibration and Shock Tolerances

&RQGLWLRQ 2SHUDWLQJ 1RQRSHUDWLQJ 6KLSSLQJ#RU#6WRUDJH

9LEUDWLRQ 158* 18#* 18*

6KRFN 5*#43PV/#KDOI#VLQH#ZDYH
LPSDFW

8*#43PV/#/#KDOI#VLQH
ZDYH#LPSDFW

;*#43PV/#KDOI#VLQH#ZDYH#LPSDFW
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Chapter 4# Subsystem Architecture and Components

7KLV#FKDSWHU#LQFOXGHV#WKH#IROORZLQJ=

�# 2YHUYLHZ#RI#WKH#5DFNPRXQW#+5.,#DQG#WKH#5DFNPRXQW#$GGLWLRQDO#+5.$,#8QLW

�# 5HGXQGDQW#3RZHU#6XSSOLHV

�# )LEUH#&KDQQHO

�# $UUD\#)UDPH

�# 'LVN#$UUD\#*URXSV

�# 6HUYLFH#3URFHVVRU#+693,

4.1# Overview of the Rackmount (RK) Unit and the Rackmount Additional (RKA) Unit

$#FRQILJXUDWLRQ#EORFN#GLDJUDP#RI#WKH#5.#DQG#5.$#LV#VKRZQ#EHORZ1#(DFK#RI#WKH#5.#DQG#5.$
FDQ#PRXQW#WHQ#GLVN#GULYHV1#7KH#'LVN#GULYHV#FDQ#EH#DVVLJQHG#WR#GDWD#GLVN+V,/#SDULW\#GLVN+V,
+PLUURU#GLVN+V,,#GHSHQGLQJ#RQ#WKH#5$,'#OHYHO1#7KH#5.#LV#HTXLSSHG#ZLWK#D#FRQWUROOHU#ZKLFK
DOORZV#WKH#DWWDFKPHQW#RI#XS#WR#<#DGGLWLRQDO#5.$#XQLWV#IRU#D#WRWDO#RI#433#GULYHV1



20 Chapter 4  Subsystem Architectu re and Components

8S#WR#ILYH#6SDUH#GLVNV#FDQ#EH#PRXQWHG#LQ#DQ\#ORFDWLRQV#ZLWKLQ#WKH#FRQILJXUDWLRQ1#7KH#IROORZLQJ
ILJXUHV#VKRZ#WKH#FRQILJXUDWLRQ#EORFN#GLDJUDPV#RI#WKH#5.#DQG#5.$#UHVSHFWLYHO\1

'LVN#GULYHV
+-7,

3DQHO
DVV\

)DQ
XQLW

$&#4332533#9
+6LQJOH#SKDVH,

$&#4332533#9
+6LQJOH#SKDVH,

56565&

&DFKH#PHPRU\
+-4,

,QWHUIDFH+-6,

&RQWUROOHU&3

$&2'&#SRZHU
VXSSO\&4#+5.,

$&2'&#SRZHU
VXSSO\&3#+5.,

)ORSS\#GLVN
GULYH

%DWWHU\#XQLW

(1&#+5.,
ERDUG&4

&DFKH#PHPRU\
+-4,

,QWHUIDFH+-6,

&RQWUROOHU&4

/$1

(1&#+5.,
ERDUG&3

$GGLWLRQDO
,QWHUIDFH
ERDUG+-5,

$GGLWLRQDO
,QWHUIDFH
ERDUG+-5,

+RVW#FRPSXWHU =#2SWLRQ#+DGGLWLRQDO,#SDUW

=#%DVLF#FRPSRQHQW#DQG#LQGLVSHQVDEOH
RSWLRQDO#SDUW

7R#5.$

4

3

5

<

56565&

/$1

Figure 4.1 RK Unit



Hitachi Thunder 9200 User and Reference Guide 21

#

)URP#5.#RU#5.$#

7R#5.$#

=#2SWLRQ#+DGGLWLRQDO,#SDUW##

=#%DVLF#FRPSRQHQW#DQG#LQGLVSHQVDEOH#
RSWLRQDO#SDUW#

#

(1&#+5.$,#
ERDUG&4#

(1&#+5.$,#
ERDUG&3#

$&#4332533#9#
+6LQJOH#SKDVH,#

$&#4332533#9#
+6LQJOH#SKDVH,#

$&2'&#SRZHU#
VXSSO\&4#+5.$,#

$&2'&#SRZHU#
VXSSO\&3#+5.$,#

'LVN#GULYHV#
+-4,#

4#

3#

5#

<#

Figure 4.2 RKA Unit

4.2# Redundant Power Supplies

(DFK#<533#XQLW#LV#SRZHUHG#E\#LWV#RZQ#VHW#RI#UHGXQGDQW#SRZHU#VXSSOLHV/#DQG#HDFK#SRZHU#VXSSO\
LV#DEOH#WR#SURYLGH#SRZHU#IRU#WKH#HQWLUH#5.#RU#5.$#XQLW/#VKRXOG#LW#EHFRPH#QHFHVVDU\1#%HFDXVH
RI#WKLV#UHGXQGDQF\/#WKH#<533#VXEV\VWHP#FDQ#VXVWDLQ#WKH#ORVV#RI#PXOWLSOH#SRZHU#VXSSOLHV#DQG#VWLOO
FRQWLQXH#RSHUDWLRQ1#7R#PDNH#XVH#RI#WKLV#FDSDELOLW\/#WKH#WZR#SRZHU#VXSSOLHV#RI#HDFK#<533#XQLW
VKRXOG#EH#FRQQHFWHG#HLWKHU#WR#GXDO#SRZHU#VRXUFHV#RU#WR#GLIIHUHQW#SRZHU#SDQHOV/#VR#LI#WKHUH#LV#D
SRZHU#IDLOXUH#RQ#RQH#RI#WKH#VRXUFHV/#WKH#<533#FDQ#FRQWLQXH#IXOO#RSHUDWLRQV#XVLQJ#SRZHU#IURP
WKH#DOWHUQDWH#VRXUFH1

4.3# Fibre Channel

7KH#<533#VXSSRUWV#RSHQ#V\VWHP#RSHUDWLRQV#DQG#RIIHUV#)LEUH#&KDQQHO#FRQQHFWLYLW\1#7KH#<533
VXSSRUWV#XS#WR#7#ILEUH0FKDQQHO#SRUWV1#7KH#<533#)LEUH#&KDQQHO#LQWHUIDFH#LV#FDSDEOH#RI#RSHUDWLQJ
DW#GDWD#WUDQVIHU#VSHHGV#RI#XS#WR#433#0%2VHF1#7KH#<533#VXSSRUWV#VKRUWZDYH#PXOWLPRGH#RSWLFDO
FDEOHV1#:LWK#WKHVH#VKRUWZDYH#ILEUH#FDUGV/#WKH#<533#VXEV\VWHP#FDQ#EH#ORFDWHG#XS#WR#833#PHWHUV
+5:83#IHHW,#IURP#WKH#RSHQ0V\VWHP#KRVW1
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4.4# Array Frame

(DFK#5.#RU#5.$#XQLW#FRQWDLQV#WKH#SK\VLFDO#GLVN#GULYHV/#LQFOXGLQJ#WKH#GLVN#DUUD\#JURXSV#DQG
WKH#G\QDPLF#VSDUH#GLVN#GULYHV1#(DFK#DUUD\#IUDPH#KDV#GXDO#$&#SRZHU#SOXJV/#ZKLFK#VKRXOG#EH
DWWDFKHG#WR#WZR#GLIIHUHQW#SRZHU#VRXUFHV#RU#SRZHU#SDQHOV1#7KH#<533#FDQ#EH#FRQILJXUHG#ZLWK
4#5.#DQG#XS#WR#<#5.$#XQLWV#IRU#D#WRWDO#RI#433#GLVN#GULYHV#DW#D#PD[LPXP#RI#:15#7%V#5$,'31

(DFK#GLVN#GULYH#FDQ#EH#UHSODFHG#QRQGLVUXSWLYHO\#RQ#VLWH1#7KH#<533#XVHV#GLDJQRVWLF#WHFKQLTXHV
DQG#EDFNJURXQG#G\QDPLF#VFUXEELQJ#WKDW#GHWHFW#DQG#FRUUHFW#GLVN#HUURUV1#'\QDPLF#VSDULQJ#LV
LQYRNHG#DXWRPDWLFDOO\#LI#QHHGHG1#)RU#ERWK#5$,'08#DQG#5$,'04#DUUD\#JURXSV/#DQ\#VSDUH#GLVN
GULYH#FDQ#EDFN#XS#DQ\#RWKHU#GLVN#GULYH#RI#WKH#VDPH#FDSDFLW\#RU#VPDOOHU#DQ\ZKHUH#LQ#WKH
VXEV\VWHP1#7KH#<533#FDQ#EH#FRQILJXUHG#ZLWK#D#PLQLPXP#RI#RQH#DQG#D#PD[LPXP#RI#ILYH#VSDUH
GLVN#GULYHV1#+&RQWDFW#\RXU#+LWDFKL#'DWD#6\VWHPV#UHSUHVHQWDWLYH#WR#GHWHUPLQH#\RXU#PD[LPXP
DOORZDEOH#FRQILJXUDWLRQ,#7KH#+L07UDFN�#PRQLWRULQJ#DQG#UHSRUWLQJ#WRRO#GHWHFWV#IDLOHG#GLVN
GULYHV#DQG#QRWLILHV#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU#DXWRPDWLFDOO\#VR#WKDW#D#VHUYLFH
UHSUHVHQWDWLYH#FDQ#EH#VHQW#WR#UHSODFH#WKH#GLVN#GULYH1

Note:#7KH#VSDUH#GLVN#GULYHV#DUH#XVHG#RQO\#DV#UHSODFHPHQWV#DQG#DUH#QRW#LQFOXGHG#LQ#WKH#VWRUDJH
FDSDFLW\#UDWLQJV#RI#WKH#VXEV\VWHP1

 Table 4.1 Disk Array General Specifications

0RGHO 5DFNPRXQW#PRGHO

,WHP 5. 5.$
&RQIL0
JXUDWLRQ

&RQILJXUDWLRQ 4#5. 4#5.$

6XEV\VWHP
DSSHDUDQFH

��������������������������������������� ������������������������������������

'LVN#GULYH
XVHG

'LVN#GULYH#VL]H
+:×'×+, +PP,

7KLQ#W\SH=#43419×47914×5817
7KLFN#W\SH=#43419×47914×7418

'LVN#GLD1 +PP, <3
'DWD#FDSDFLW\

+*#E\WH, 681:2:419
5RWDWLRQDO#VSHHG

+PLQ04, 43/333
0D[LPXP#PRXQWDEOH
TXDQWLW\ +XQLW, 43 43

+RVW
LQWHUIDFH

,QWHUIDFH#W\SH •)LEUH#&KDQQHO#2SWLFDO#+1RQ02)&/#4330080610,,
•8OWUD0:LGH#VLQJOH0HQGHG2GLIIHUHQWLDO#6&6,

###•8OWUDB50:LGH#ORZ#YROWDJH#GLIIHUHQWLDO#+/9',#6&6,
'DWD#WUDQVIHU#VSHHG
+L1H1#PD[LPXP#VSHHG
IRU#WUDQVIHU#WR#KRVW,

•433#0#E\WHV2V#+)LEUH#&KDQQHO,
•##;3#0#E\WHV2V#+8OWUDB50:LGH#6&6,,
•##73#0#E\WHV2V#+8OWUD0:LGH#6&6,,

1XPEHU
RI#SRUWV

6LQJOH
FRQWUROOHU

)LEUH#&KDQQHO#=4#WR#5
6&6,#=#4

'XDO
FRQWUROOHU

)LEUH#&KDQQHO#=#5#WR#7
6&6,#=#5

7UDQVIHUUHG#EORFN
VL]H +E\WHV, 845
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4.5# Disk Array Groups

7KH#5$,'#JURXS#LV#WKH#EDVLF#XQLW#RI#VWRUDJH#FDSDFLW\#IRU#WKH#<5331#$OO#GLVN#GULYHV#LQ#DQ#5$,'
JURXS#PXVW#KDYH#WKH#VDPH#ORJLFDO#FDSDFLW\1#7KH#<533#VXSSRUWV#VHYHUDO#GLIIHUHQW#5$,'#OHYHOV1

$#5$,'04#DUUD\#JURXS#FRQVLVWV#RI#DW#OHDVW#WZR#GLVN#GULYHV#LQ#D#PLUURUHG#FRQILJXUDWLRQ1#'DWD#LV
PLUURUHG#DFURVV#WKH#JURXSV#RI#WZR#DGMDFHQW#GULYHV1#7KH#VWULSH#FRQVLVWV#RI#WZR#GDWD#FKXQNV1#7KH
SULPDU\#DQG#VHFRQGDU\#VWULSHV#DUH#WRJJOHG#EDFN#DQG#IRUWK#DFURVV#WKH#SK\VLFDO#GLVN#GULYHV#IRU
KLJK#SHUIRUPDQFH1

4.6# Service Processor (SVP)

7KH#<533#LV#FRQWUROOHG#E\#WKH#VHUYLFH#SURFHVVRU#+693,1#7KH#693#LV#LQWHJUDWHG#LQWR#WKH
FRQWUROOHU#IUDPH#DQG#LV#DFFHVVHG#WKURXJK#WKH#5HVRXUFH#0DQDJHU#<533#SURJUDP#DQG#VHUYLFH
XWLOLWLHV1#7KH#693#HQDEOHV#+LWDFKL#'DWD#6\VWHPV#UHSUHVHQWDWLYHV#WR#FRQILJXUH/#PDLQWDLQ/#DQG
XSJUDGH#WKH#<533#VXEV\VWHP1

Note:##7KH#693#GRHV#QRW#KDYH#DFFHVV#WR#DQ\#XVHU#GDWD#VWRUHG#RQ#WKH#<533#VXEV\VWHP1
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Chapter 5# Functional and Operational Characteristics

7KLV#FKDSWHU#LQFOXGHV#D#GHVFULSWLRQ#RI#WKH#IROORZLQJ=

�# 1HZ#<533#)HDWXUHV#DQG#&DSDELOLWLHV

�# 5$,'#,PSOHPHQWDWLRQV

�# &DFKH#0DQDJHPHQW

�# /RJLFDO#8QLWV

�# 2SHQ#6\VWHP#)HDWXUHV#DQG#)XQFWLRQV

�# 'DWD#0DQDJHPHQW#)HDWXUHV#DQG#)XQFWLRQV

5.1# New 9200 Features and Capabilities

7KH#+LWDFKL#)UHHGRP#<533#VXEV\VWHP#RIIHUV#WKH#IROORZLQJ#QHZ#RU#LPSURYHG#IHDWXUHV#DQG
FDSDELOLWLHV/#ZKLFK#GLVWLQJXLVK#WKH#<533#VXEV\VWHP#IURP#WKH#8;33#VXEV\VWHP=

�# ,QWHUQDO#UHGXQGDQW#)LEUH#&KDQQHO#ORRSV1

�# 97#/81V#PD[LPXP253#5$,'#JURXSV1

�# 690*%#DQG#:50*%#'LVN#'ULYHV1

�# 8S#WR#7#*%#&DFKH26XEV\VWHP#'XDO#&RQWUROOHU1

5.2#  RAID Implementations

5$,'#WHFKQRORJ\#SURYLGHV#IXOO#IDXOW0WROHUDQFH#FDSDELOLW\#IRU#WKH#GLVN#GULYHV#RI#WKH#<533
VXEV\VWHP1#7KH#<533#VXSSRUWV#HLWKHU#5$,'3/#5$,'4/#5$,'8#RU#DQ#LQWHUPL[1#7KH#FDFKH
PDQDJHPHQW#DOJRULWKPV#HQDEOH#WKH#<533#WR#VWDJH#XS#WR#RQH#IXOO#5$,'#VWULSH#RI#GDWD#LQWR#FDFKH
DKHDG#RI#WKH#FXUUHQW#DFFHVV#WR#DOORZ#VXEVHTXHQW#DFFHVV#WR#EH#VDWLVILHG#IURP#FDFKH#DW#KRVW
FKDQQHO#WUDQVIHU#VSHHGV1

�# 5$,'81#$#5$,'8#DUUD\#JURXS#QRUPDOO\#FRQVLVWV#RI#ILYH#GLVN#GULYHV#+7'#.#43,1#1RUPDOO\
WKH#HQKDQFHG#5$,'8#LPSOHPHQWDWLRQ#LQ#WKH#<533#VXEV\VWHP#ZLOO#DWWHPSW#WR#NHHS#ZULWH
GDWD#LQ#FDFKH#XQWLO#DQ#HQWLUH#VWULSH#FDQ#EH#EXLOW/#WKHQ#ZULWHV#WKH#HQWLUH#GDWD#VWULSH#WR#WKH#GLVN
GULYHV#WR#PLQLPL]H#WKH#ZULWH#SHQDOW\#LQFXUUHG#E\#VWDQGDUG#5$,'8#LPSOHPHQWDWLRQV1

�# 7KUHH#GLIIHUHQW#5$,'#OHYHOV#DUH#DYDLODEOH1##5$,'3#+VWULSLQJ,/#5$,'3.4#+VWULSHG#DQG
PLUURUHG#DQG#5$,'8#+VWULSLQJ#ZLWK#SDULW\,1##7KH#<533#FXUUHQWO\#DOORZV#5$,'8#JURXSV#RI
IURP#5'#.#43#WR#48'#.#4#31
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5.3# Cache Management

7KH#<533#VXEV\VWHP#SODFHV#DOO#UHDG#DQG#ZULWH#GDWD#LQ#FDFKH/#DQG#433(#RI#FDFKH#PHPRU\#LV
DYDLODEOH#IRU#UHDG#RSHUDWLRQV1#7KH#DPRXQW#RI#IDVW0ZULWH#GDWD#LQ#FDFKH#LV#G\QDPLFDOO\#PDQDJHG
E\#WKH#FDFKH#FRQWURO#DOJRULWKPV#WR#SURYLGH#WKH#RSWLPXP#DPRXQW#RI#UHDG#DQG#ZULWH#FDFKH/
GHSHQGLQJ#RQ#WKH#ZRUNORDG#UHDG#DQG#ZULWH#,22#FKDUDFWHULVWLFV1

5.4# Logical Units (LUs)

7KH#<533#VXSSRUWV#XS#WR#97#/81V1#(DFK#/8#LV#LGHQWLILHG#E\#ILEUH0FKDQQHO#SRUW#,'#DQG#/81
QXPEHU1

#

2QH#<533#
ILEUH#SRUW#

#######/81#
####3#WR#588#

#
+RVW#

7DUJHW#,'# 7DUJHW#,'#

2WKHU#)LEUH#
GHYLFH#

2WKHU#)LEUH#
GHYLFH#

(DFK#ILEUH#7,'#PXVW#EH#
XQLTXH#DQG#ZLWKLQ#WKH#UDQJH#
IURP#3#WR#()#+KH[DGHFLPDO,1#

Figure 5.1 Logical Units

5.5#  Open Systems Features and Functions

7KH#<533#VXEV\VWHP#RIIHUV#PDQ\#IHDWXUHV#DQG#IXQFWLRQV#VSHFLILFDOO\#IRU#WKH#RSHQ0V\VWHPV
HQYLURQPHQW1#7KH#<533#VXEV\VWHP#DOVR#VXSSRUWV#LPSRUWDQW#RSHQ0V\VWHP#IXQFWLRQV#VXFK#DV
ILEUH0FKDQQHO#DUELWUDWHG0ORRS#+)&0$/,#DQG#IDEULF#WRSRORJLHV/#FRPPDQG#WDJ#TXHXLQJ/#PXOWL0
LQLWLDWRU#,22/#DQG#PRVW#LQGXVWU\0VWDQGDUG#VRIWZDUH#DQG#PLGGOHZDUH#SURGXFWV#ZKLFK#SURYLGH#KRVW
IDLO0RYHU/#,22#SDWK#IDLO0RYHU/#DQG#ORJLFDO#YROXPH#PDQDJHPHQW#IXQFWLRQV1

5.5.1# Open Systems Middleware

2SHQ0V\VWHP#PLGGOHZDUH#SURGXFWV#SURYLGH#KRVW#IDLO0RYHU#FDSDELOLW\/#,22#SDWK#IDLO0RYHU#VXSSRUW/
DQG#ORJLFDO#YROXPH#PDQDJHPHQW#LQ#WKH#RSHQ0V\VWHPV#HQYLURQPHQW1#0LGGOHZDUH#LV#QRW#XVXDOO\
VXSSOLHG#DV#SDUW#RI#WKH#EDVLF#RSHUDWLQJ#V\VWHP1#2SHQ0V\VWHP#YHQGRUV#XVXDOO\#VXSSO\
PLGGOHZDUH#DV#DGG0RQV#RU#YDOXH0DGGHG#SDFNDJHV1#)RU#WKH#ODWHVW#LQIRUPDWLRQ#RQ#PLGGOHZDUH
UHOHDVHV/#DYDLODELOLW\/#DQG#FRPSDWLELOLW\/#SOHDVH#FRQWDFW#\RXU#+LWDFKL#'DWD#6\VWHPV#DFFRXQW
WHDP1
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5.5.2# LUN Management

,Q#WKH#<533/#HDFK#/81#FDQ#EH#DVVLJQHG#WR#PXOWLSOH#ILEUH0FKDQQHO#SRUWV#WR#SURYLGH#,22#SDWK#IDLO0
RYHU#ZLWK#WKH#DSSURSULDWH#PLGGOHZDUH#VXSSRUW1#7KH#/81#PDSSLQJ#FDQ#EH#SHUIRUPHG#E\#WKH
XVHU#XVLQJ#WKH#5HVRXUFH#0DQDJHU#<533#DUUD\#XWLOLW\/#RU#FDQ#EH#SHUIRUPHG#E\#+LWDFKL#'DWD
6\VWHPV#&XVWRPHU#6HUYLFH#DV#D#IHH0EDVHG#VHUYLFH1

5.6#  Data Management Features and Functions

7KH#<533#VXEV\VWHP#SURYLGHV#IHDWXUHV#DQG#IXQFWLRQV/#ZKLFK#LQFUHDVH#GDWD#DYDLODELOLW\#DQG
LPSURYH#GDWD#PDQDJHPHQW1#7KH#IROORZLQJ#WDEOH#OLVWV#WKH#GDWD#PDQDJHPHQW#IHDWXUHV#WKDW#DUH
DYDLODEOH#IRU#WKH#<5331#3OHDVH#UHYLHZ#WKH#DSSURSULDWH#XVHU¶V#JXLGH#IRU#PRUH#GHWDLOV1

Table 5.1 Software Features and Resource Manager 9200

)HDWXUH#1DPH /LFHQVHG#6RIWZDUH#3URGXFW 8VHU·V#*XLGH

)ODVK#$FFHVV ')0)8330:/8 0.0<3')83:

/81#6HFXULW\ ')0)8330:6(& 0.0<3')83;

5HVRXUFH#0DQDJHU#<533

3DVVZRUG#3URWHFWLRQ

337704334<3034

')0)8330:6(&#+,QFOXGHG#ZLWK
337704334<3034,

0.0<3')839

0.0<3')85;#+,QFOXGHG
ZLWK#0.0<3')839,

5.6.1# Overview of Flash Access

/81#FDFKH#UHVLGHQFH#LV#DYDLODEOH#ZLWK#5HVRXUFH#0DQDJHU#<5331#3URGXFW#')0)8330:/8
SURYLGHV#WKH#/81#FDFKH#UHVLGHQFH#+)ODVK#$FFHVV,#IHDWXUH1#'DWD#VWRUHG#RQ#D#FDFKH0UHVLGHQW
/81#LV#UHDG#LQWR#FDFKH#WKH#ILUVW#WLPH#LW#LV#DFFHVVHG#DIWHU#D#SRZHU#F\FOH#DQG#UHPDLQV#LQ#WKH
<533¶V#RQERDUG#FDFKH/#DYDLODEOH#IRU#UDSLG#DFFHVV1#7KH#GDWD#LV#RQO\#ZULWWHQ#EDFN#WR#PDJQHWLF
VWRUDJH#ZKHQ#WKH#GLVN#DUUD\#LV#WXUQHG#RII1#,Q#WKH#HYHQW#RI#DQ#XQH[SHFWHG#SRZHU#IDLOXUH/#WKH
FDFKH#EDWWHU\#ZLOO#PDLQWDLQ#WKH#FDFKH0UHVLGHQW#/81¶V#LQWHJULW\#IRU#XS#WR#7;#KRXUV1

5.6.2# Overview of Password Protection

3DVVZRUG#SURWHFWLRQ#LV#DYDLODEOH#ZLWK#WKH#5HVRXUFH#0DQDJHU#<533#SURJUDP1#7KH
')0)8330:636#SURGXFW#SUHYHQWV#XVHUV#RWKHU#WKDQ#WKRVH#DXWKRUL]HG#E\#WKH#FXVWRPHU#WR#DFFHVV
WKH#PDQDJHPHQW#IXQFWLRQV#RI#WKH#<5331##3URWHFWLRQ#LV#SURYLGHG#E\#SDVVZRUGV#VWRUHG#RQ#WKH#GLVN
DUUD\#LWVHOI1#8S#WR#53#XVHUV#DQG#SDVVZRUGV#DUH#VXSSRUWHG1#)RU#DGGLWLRQDO#LQIRUPDWLRQ/#VHH#WKH
3DVVZRUG#3URWHFWLRQ#8VHU¶V#0DQXDO#+0.0<3')85;,1
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5.6.3# Overview of LUN Security

7KH#RSWLRQDO#/81#6HFXULW\#IHDWXUH#RI#WKH#<533#VWRUDJH#VXEV\VWHP#DOORZV#\RX#WR#UHVWULFW#/8
DFFHVVLELOLW\#WR#DQ#RSHQ0V\VWHPV#KRVW#XVLQJ#WKH#KRVW¶V#:RUOG#:LGH#1DPH#+::1,1#<RX#FDQ#VHW
D#/81#WR#FRPPXQLFDWH#RQO\#ZLWK#RQH#RU#PRUH#+XS#WR#45;,#VSHFLILHG#::1V/#DOORZLQJ#\RX#WR
OLPLW#DFFHVV#WR#WKDW#/81#WR#VSHFLILHG#RSHQ0V\VWHP#KRVW+V,1#7KLV#IHDWXUH#SUHYHQWV#RWKHU#RSHQ0
V\VWHPV#KRVWV#IURP#HLWKHU#VHHLQJ#WKH#VHFXUHG#/8#RU#DFFHVVLQJ#WKH#GDWD#FRQWDLQHG#RQ#LW1#7KH
5HVRXUFH#0DQDJHU#<533#PDQDJHPHQW#SURJUDP#SURYLGHV#WKH#XVHU#LQWHUIDFH#WR#WKH#RSWLRQDO#/81
6HFXULW\#IHDWXUH1

/81#6HFXULW\#FDQ#EH#DFWLYDWHG#RQ#DQ\#LQVWDOOHG#)LEUH#&KDQQHO#SRUW#DQG#EH#WXUQHG#RQ#RU#RII#DW
WKH#SRUW#OHYHO1#,I#\RX#GLVDEOH#/81#6HFXULW\#RQ#D#SDUWLFXODU#SRUW/#WKDW#/8#ZLOO#QRW#EH#UHVWULFWHG#WR
D#SDUWLFXODU#KRVW#RU#JURXS#RI#KRVWV1#,I#\RX#HQDEOH#/81#6HFXULW\#RQ#D#SDUWLFXODU#SRUW/#WKDW#SRUW
ZLOO#EH#UHVWULFWHG#WR#D#SDUWLFXODU#KRVW#RU#JURXS#RI#KRVWV1#<RX#FDQ#DVVLJQ#D#SRUW#WR#EH#DFFHVVLEOH
WR#XS#WR#45;#GLIIHUHQW#::1V#DQG#\RX#FDQ#DVVLJQ#PRUH#WKDQ#RQH#::1#WR#HDFK#SRUW1#<RX#FDQ
DOVR#FKDQJH#WKH#::1#DFFHVV#IRU#DQ\#SRUW#ZLWKRXW#GLVUXSWLQJ#WKH#VHWWLQJV#RI#WKDW#SRUW1
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Chapter 6# Configuring the 9200 Subsystem

7KLV#FKDSWHU#LQFOXGHV#WKH#IROORZLQJ=

�# 2YHUYLHZ#RI#&RQILJXUDWLRQ

�# &RQILJXULQJ#WKH#/$1#,QWHUIDFH#RI#WKH#<533

�# &RQILJXULQJ#WKH#<533#6XEV\VWHP

�# 5HJLVWHULQJ#WKH#<533#IRU#&RQWURO#E\#5HVRXUFH#0DQDJHU#<533

�# &RQILJXUH#WKH#<533#IRU#WKH#'HVLUHG#$SSOLFDWLRQ

�# *HQHUDO#&RQILJXUDWLRQ#RI#WKH#<533

�# 6WDUWLQJ#WKH#3DUDPHWHU#:L]DUG#LQ#5HVRXUFH#0DQDJHU#<533

�# &RQILJXULQJ#WKH#%DVLF#6HWXS#3DUDPHWHUV#IRU#WKH#<533

6.1# Overview of Configuration

7KLV#VHFWLRQ#LQFOXGHV#WKH#IROORZLQJ#LQIRUPDWLRQ#RQ#FRQILJXUDWLRQ=

�# 2SHQ#6\VWHPV#&RQILJXUDWLRQ

�# 'HILQLQJ#/81V

�# )LEUH#$GGUHVVLQJ#DQG#/81#0DSSLQJ

�# $OWHUQDWH#3DWKLQJ
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6.1.1# Open Systems Configuration

$IWHU#SK\VLFDO#LQVWDOODWLRQ#RI#WKH#<533#VXEV\VWHP#KDV#EHHQ#FRPSOHWHG/#WKH#XVHU#FRQILJXUHV#WKH
<533#VXEV\VWHP#IRU#RSHQ0V\VWHP#RSHUDWLRQV#ZLWK#DVVLVWDQFH#DV#QHHGHG#IURP#WKH#+LWDFKL#'DWD
6\VWHPV#&XVWRPHU#6HUYLFH#UHSUHVHQWDWLYH1#)RU#VSHFLILF#LQIRUPDWLRQ#DQG#LQVWUXFWLRQV#RQ
FRQILJXULQJ#WKH#<533#GHYLFHV#IRU#RSHQ0V\VWHP#RSHUDWLRQV/#SOHDVH#UHIHU#WR#WKH#<533
FRQILJXUDWLRQ#JXLGH#IRU#WKH#VSHFLILF#RSHQ0V\VWHP#SODWIRUP/#DV#VKRZQ#LQ#WKH#IROORZLQJ#WDEOH1

Table 6.1 Open System Configuration Guides for the 9200

7LWOH 'RFXPHQW#1XPEHU

$,;#&RQILJXUDWLRQ#*XLGH 0.0<3')846

6*,#,5,;#&RQILJXUDWLRQ#*XLGH 0.0<3')84:

+308;#&RQILJXUDWLRQ#*XLGH 0.0<3')849

1RYHOO#1HW:DUH#&RQILJXUDWLRQ#*XLGH 0.0<3')84;

681#6RODULV#&RQILJXUDWLRQ#*XLGH 0.0<3')847

:LQGRZV#17##&RQILJXUDWLRQ#*XLGH 0.0<3')854

:LQGRZV#5333##&RQILJXUDWLRQ#*XLGH 0.0<3')848

6HTXHQW#'\QL[237;#&RQILJXUDWLRQ#*XLGH 0.0<3')84;

6.1.2# Defining LUNs

7KH#5HVRXUFH#0DQDJHU#<533#VRIWZDUH#HQDEOHV#WKH#XVHU#WR#GHILQH#WKH#/81#PDSSLQJ#IRU#HDFK
GHYLFH#DQG#UHFRQILJXUH#WKH#PDSSLQJ#DW#DQ\#WLPH1#8VLQJ#/81#0DQDJHU/#WKH#XVHU#FDQ#DOVR#VHW
HDFK#ILEUH#SRUW#WR#WKH#FRUUHFW#KRVW#PRGH#IRU#WKH#FRQQHFWHG#SODWIRUP1#,I#GHVLUHG/#+LWDFKL#'DWD
6\VWHPV#&XVWRPHU#6HUYLFH#FDQ#FRQILJXUH#WKH#/81#PDSSLQJ#DV#D#IHH0EDVHG#VHUYLFH1#)RU#IXUWKHU
LQIRUPDWLRQ#RQ#5HVRXUFH#0DQDJHU#<533/#SOHDVH#UHIHU#WR#WKH#<533#5HVRXUFH#0DQDJHU#<533
8VHU¶V#*XLGH#+0.0<3')839,/#RU#FRQWDFW#\RXU#+LWDFKL#'DWD#6\VWHPV#DFFRXQW#WHDP1



Hitachi Thunder 9200 User and Reference Guide 31

6.1.3# Fibre Addressing and LUN Mapping

7KH#<533#VXEV\VWHP#VXSSRUWV#D#PD[LPXP#RI#7#ILEUH0FKDQQHO#SRUWV1#(DFK#ILEUH0FKDQQHO#SRUW#LV
DVVLJQHG#D#XQLTXH#WDUJHW#,'#QXPEHU#+IURP#3#WR#(),1#7KH#<533#FDQ#DGGUHVV#XS#WR#97#/81V#SHU
SRUW1#7KH#IROORZLQJ#ILJXUH#LOOXVWUDWHV#ILEUH#SRUW0WR0/81#DGGUHVVLQJ1

One 9200
fibre port

#######LUN

    0 to 63

Host

Initiator ID Target ID Target ID

Other Fibre
device

Other Fibre
device

Figure 6.1 Fibre Port-to-LUN Addressing
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6.1.4# Alternate Pathing

7KH#XVHU#VKRXOG#SODQ#IRU#DOWHUQDWH#SDWKLQJ#WR#HQVXUH#WKH#KLJKHVW#GDWD#DYDLODELOLW\1#,Q#WKH#RSHQ0
V\VWHP#HQYLURQPHQW/#DOWHUQDWH#SDWKLQJ#FDQ#EH#DFKLHYHG#E\#KRVW#IDLO0RYHU#DQG2RU#,22#SDWK#IDLO0
RYHU#PLGGOHZDUH1#7KH#<533#SURYLGHV#XS#WR#7#)LEUH#SRUWV#RU#5#6&6,#SRUWV#WR#DFFRPPRGDWH
DOWHUQDWH#SDWKLQJ#IRU#KRVW#DWWDFKPHQW1#7KH#IROORZLQJ#ILJXUH#VKRZV#D#VDPSOH#RI#DOWHUQDWH
SDWKLQJ1#7KH#/81V#FDQ#EH#PDSSHG#IRU#DFFHVV#IURP#PXOWLSOH#SRUWV#DQG2RU#PXOWLSOH#WDUJHW#,'V1
7KH#QXPEHU#RI#FRQQHFWHG#KRVWV#LV#OLPLWHG#RQO\#E\#WKH#QXPEHU#RI#ILEUH0FKDQQHO#SRUWV#LQVWDOOHG
DQG#WKH#UHTXLUHPHQW#IRU#DOWHUQDWH#SDWKLQJ#ZLWKLQ#HDFK#KRVW1#7KH#<533#VXSSRUWV#PDQ\#LQGXVWU\0
VWDQGDUG#KRVW#IDLO0RYHU#DQG#,22#SDWK#IDLO0RYHU#PLGGOHZDUH#SURGXFWV1#,I#SRVVLEOH#DWWDFK#WKH
DOWHUQDWH#SDWK+V,#WR#GLIIHUHQW#FRQWUROOHUV#WKDQ#WKH#SULPDU\#SDWK1

),%5(
$GDSWHU#3

/83

/84

#4$ #4%#3$ #3%

)DLOXUH
RFFXUUHQFH

$XWRPDWLF#SDWK#VZLWFKLQJ

+RVW#VZLWFKLQJ
LV#QRW#UHTXLUHG

+RVW#FDSDEOH#RI#VZLWFKLQJ#WKH#SDWK

/$1

+RVW#$
+DFWLYH,

),%5(
$GDSWHU#4

+RVW#%
+VWDQGE\,

),%5(),%5(

<533#6XEV\VWHP

),%5(#&DEOH

Figure 6.2 Alternate Pathing
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6.2# Configuring the LAN Interfaces of the 9200

6HW#WKH#,3#$GGUHVV#E\#XVLQJ#D#FRPELQDWLRQ#RI#WKH#DUS#DQG#SLQJ#FRPPDQGV#EXLOW#LQWR#:LQGRZV
<8/#<;#DQG#171#(DFK#FRQWUROOHU#LV#VKLSSHG#ZLWK#D#GHIDXOW#,3#DGGUHVV#RI#4<5149;13149#DQG
QHWPDVN#RI#58815881588131#7KH#,3#DGGUHVV#FDQ#EH#VHW#WR#WKH#FXVWRPHU¶V#SUHIHUUHG#YDOXH#HLWKHU
WKURXJK#WKH#XVH#RI#WKH#5HVRXUFH#0DQDJHU#<533#SURJUDP#RU#E\#FKDQJLQJ#WKH#QHWZRUN#LQWHUIDFHV
DGGUHVV#UHVROXWLRQ#SURWRFRO#UHVSRQVH#XVLQJ#WKH#IROORZLQJ#SURFHGXUH1

,I#\RX#ZLVK#WR#XVH#5HVRXUFH#0DQDJHU#<533#WR#FRQILJXUH#WKH#,3#DGGUHVVHV/#UHIHU#WR#WKH#5HVRXUFH
0DQDJHU#<533#PDQXDO#+0.0<3')839,1

Note:#'R#WKLV#ZRUN#DIWHU#DQ#DUUD\#XQLW#EHFRPHV#5HDG\1

�# 2QO\#WKH#,3#$GGUHVV#FDQ#EH#VHW#XVLQJ#WKLV#SURFHGXUH1#$OO#RWKHU#QHWZRUN#SDUDPHWHUV#PXVW#EH
VHW#XVLQJ#5HVRXUFH#0DQDJHU#<5331

�# 7KH#,3#$GGUHVV#FDQ#RQO\#EH#VHW#XVLQJ#WKLV#SURFHGXUH#ZKHQ#WKH#,3#$GGUHVV#RI#WKH#GHYLFH#LV
VHW#WR#WKH#IDFWRU\#GHIDXOW#YDOXH#+4<5149;13149,#WR#SUHYHQW#XQDXWKRUL]HG#FKDQJHV#RI#,3
DGGUHVV1

�# 7KLV#SURFHGXUH#ZLOO#RQO\#ZRUN#IURP#D#3&#WKDW#LV#ORFDWHG#RQ#WKH#VDPH#/$1#VHJPHQW#DV#WKH
GLVN#DUUD\1#1R#GHYLFH#ZLWK#LW¶V#RZQ#$53#WDEOH#+URXWHU/#HWF,#FDQ#EH#ORFDWHG#EHWZHHQ#WKH#3&
DQG#WKH#GLVN#DUUD\1

41# ([HFXWH#WKH#FRPPDQG#EHORZ#IROORZLQJ#WKH#060'26#SURPSW#RI#WKH#:LQGRZV#3&
FRQQHFWHG#WR#WKH#VDPH#QHWZRUN#VHJPHQW#WR#ZKLFK#WKH#VXEV\VWHP#LV#FRQQHFWHG=

DUS###0V###,3#DGGUHVV###3K\VLFDO#DGGUHVV
SLQJ###,3#DGGUHVV

�# ,3#DGGUHVV# #7KH#,3#$GGUHVV#WKDW#WKH#LQWHUIDFH#VKRXOG#EH#VHW#WR1

�# 3K\VLFDO#DGGUHVV# #7KH#SK\VLFDO#DGGUHVV#RI#WKH#FRQWUROOHU¶V#HWKHUQHW#LQWHUIDFH#LV#RQ#D#ZKLWH
ODEHO#QH[W#WR#WKH#HWKHUQHW#SRUW#RQ#WKH#<533¶V#FRQWUROOHU#ODEHOHG#³(7+(5#$''5(661´#7KH
SK\VLFDO#DGGUHVV#LV#D#VWULQJ#RI#9#WZR0GLJLW#SDLUV#RI#QXPEHUV#VHSDUDWHG#E\#FRORQV1#7KH
:LQGRZV#HQYLURQPHQW#VXEVWLWXWHV#K\SKHQV#+0,#IRU#WKH#FRORQ#FKDUDFWHU#ZKHQ#FRQILJXULQJ#WKH
$53#FDFKH1

([DPSOH#= 7R#VHW#D#FRQWUROOHU#ZLWK#D#3K\VLFDO#$GGUHVV#RI#33=33=;:=45=67=89#WR#WKH#,3
$GGUHVV#4<5149;148197/#XVH#WKH#IROORZLQJ#FRPPDQG1

DUS###0V###4<5149;148197##330330;:045067089
SLQJ###4<5149;148197

51# ,I#WKH#PHVVDJH#VXFK#DV#³5HSO\#IURP#4<5149;148197ÂÂÂÂ´#FRPHV#EDFN#IURP#WKH#GHYLFH/#WKH#,3
$GGUHVV#KDV#EHHQ#VHW#XS#VXFFHVVIXOO\1

61# 2QFH#WKH#,3#DGGUHVV#LV#VHW/#SRZHU0F\FOH#WKH#GLVN#DUUD\#WR#PDNH#WKH#FKDQJH#SHUPDQHQW1
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6.3# Configuring the 9200 Subsystem

2QFH#WKH#<533#LV#FRUUHFWO\#FRQILJXUHG#RQ#WKH#/$1/#WKH#GLVN#DUUD\#PXVW#EH#FRQILJXUHG#WR#EHVW
FRQIRUP#WR#WKH#FXVWRPHU¶V#LQVWDOODWLRQ1#7KH#IROORZLQJ#VWHSV#PXVW#EH#SHUIRUPHG#WR#FRQILJXUH#WKH
GLVN#DUUD\1

41# ,QVWDOO#5HVRXUFH#0DQDJHU#<533#RQ#WKH#V\VWHP#WKDW#ZLOO#EH#XVHG#DV#WKH#PDQDJHPHQW
3&26HUYHU1

51# 6HH#WKH#5HVRXUFH#0DQDJHU#<533#8VHU¶V#*XLGH#VHFWLRQ#WLWOHG#³,QVWDOOLQJ#5HVRXUFH#0DQDJHU
<533´#IRU#LQVWUXFWLRQV#RQ#KRZ#WR#LQVWDOO#WKH#SURJUDP1

61# 5HJLVWHU#WKH#GLVN#DUUD\#IRU#FRQWURO#E\#5HVRXUFH#0DQDJHU#<5331

71# &RQILJXUH#WKH#<533#IRU#WKH#GHVLUHG#DSSOLFDWLRQ1

81# 5HERRW#WKH#GLVN#DUUD\#WR#FRPSOHWH#WKH#FRQILJXUDWLRQ1

6.4# Registering the 9200 for Control by Resource Manager 9200

41# 6WDUW#5HVRXUFH#0DQDJHU#<5331

51# 3UHVV#WKH#³$GG´#EXWWRQ#RQ#WKH#5HVRXUFH#0DQDJHU#<533#SDQHO1

61# $VVLJQ#D#XQLTXH#QDPH#IRU#WKH#DUUD\#DQG#W\SH#LW#LQWR#WKH#³1DPH´#ILHOG#RI#WKH#³$UUD\#8QLW
5HJLVWU\´#ZLQGRZ1

71# 6HOHFW#WKH#W\SH#RI#DUUD\#WKDW#LV#EHLQJ#UHJLVWHUHG#+L1H1#³<533#GXDO´,1

81# ,I#FRQQHFWLQJ#WKURXJK#D#/$1/#OHDYH#WKH#³&RQQHFWLRQ#0RGH´#VHW#WR#³/$1´1

91# 6HW#WKH#DSSURSULDWH#,3#DGGUHVVHV#IRU#HDFK#FRQWUROOHU#LQ#WKH#³,3#$GGUHVV´#ER[HV#DW#WKH
ERWWRP#RI#WKH#³$UUD\#8QLW#5HJLVWU\´#ZLQGRZ1

:1# &OLFN#2.#WR#UHJLVWHU#WKH#GLVN#DUUD\#IRU#PDQDJHPHQW#E\#5HVRXUFH#0DQDJHU#<5331
,I#WKH#UHJLVWUDWLRQ#LV#VXFFHVVIXO/#WKH#GLVSOD\#ZLOO#VKRZ#WKDW#WKH#RSHUDWLRQ#FRPSOHWHG
VXFFHVVIXOO\#DQG#WKH#PDLQ#SDQHO#RI#5HVRXUFH#0DQDJHU#<533#ZLOO#QRZ#FRQWDLQ#DQ#LFRQ#IRU
WKH#<533#WKDW#ZDV#MXVW#DGGHG1

6.5# Configure the 9200 for the Desired Application

0DNH#VXUH#WKDW#\RX#KDYH#D#FRS\#RI#WKH#+RVW#,QVWDOO#*XLGH#IRU#WKH#SODWIRUP#WKDW#ZLOO#EH#XVLQJ#WKH
<533#DQG#WKH#5HVRXUFH#0DQDJHU#<533#8VHU¶V#0DQXDO#++'6#SDUW#QR1#0.0<3')839,

%HIRUH#FRQILJXULQJ#WKH#<533#PDNH#VXUH#WKDW#\RX#NQRZ#WKH#IROORZLQJ=

�# 7KH#UHTXLUHG#5$,'#OHYHO

�# 7KH#QXPEHU#DQG#VL]H#RI#/81V#\RX#ZLVK#WR#FUHDWH

�# 7KH#FRQWUROOHU#SDWK#\RX#ZLVK#WR#XVH#WR#DFFHVV#WKH#GDWD#RQ#WKH#/81V
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,I#WKHUH#DUH#DQ\#VSHFLDO#RSWLRQV#WKDW#QHHG#WR#EH#VHW#WKDW#DUH#VSHFLILF#WR#WKH#KRVW#SODWIRUP#EHLQJ
XVHG1#7KHVH#ZLOO#EH#GHWDLOHG#LQ#WKH#+RVW#,QVWDOODWLRQ#0DQXDO#IRU#WKH#KRVW#SODWIRUP#EHLQJ#XVHG1

6.6# General Configuration of the 9200 Subsystem

$FWLYDWLQJ#0DQDJHPHQW#PRGH#LQ#5HVRXUFH#0DQDJHU#<533#ZLOO#HQDEOH#\RX#WR#GR#D#JHQHUDO
FRQILJXUDWLRQ#RI#WKH#<533#VXEV\VWHP1#%HIRUH#LW#LV#SRVVLEOH#WR#FRQILJXUH#WKH#<533/#PDQDJHPHQW
PRGH#PXVW#EH#HQDEOHG#LQ#5HVRXUFH#0DQDJHU#<5331#2WKHUZLVH/#LW#LV#RQO\#SRVVLEOH#WR#PRQLWRU#WKH
VWDWXV#RI#WKH#<5331

7R#HQDEOH#0DQDJHPHQW#PRGH=

41# 6HW#D#SDVVZRUG#IRU#PDQDJHPHQW#PRGH#LQ#5HVRXUFH#0DQDJHU#<5331

51# 3UHVV#WKH#³SDVVZRUG´#EXWWRQ1#$#GLDORJXH#ZLOO#RSHQ#WR#DOORZ#WKH#VHWWLQJ#RI#D#0DQDJHPHQW0
PRGH#SDVVZRUG1#6HW#DQG#FRQILUP#D#SDVVZRUG/#WKHQ#FORVH#WKH#GLDORJXH1

61# 7R#DFWLYDWH#0DQDJHPHQW#PRGH/#SUHVV#WKH#³&KDQJH#0RGH´#EXWWRQ#RQ#WKH#5HVRXUFH#0DQDJHU
<533#SDQHO#DQG#HQWHU#WKH#SDVVZRUG1#7KH#³0RGH´#LQGLFDWRU#LQ#5HVRXUFH#0DQDJHU#<533
VKRXOG#FKDQJH#WR#³0DQDJHPHQW1´

6.7# Starting the Parameter Wizard in Resource Manager 9200

41# %HIRUH#VHWWLQJ#WKH#<533¶V#SDUDPHWHUV/#LQVHUW#D#EODQN/#'260)RUPDWWHG#GLVNHWWH#LQWR#WKH
IORSS\#GULYH#RI#WKH#<533#VXEV\VWHP1#7KLV#GLVNHWWH#ZLOO#EH#XVHG#WR#VWRUH#WKH#SDUDPHWHU
VHWWLQJV#IRU#WKH#<5331

51# +LJKOLJKW#WKH#LFRQ#IRU#WKH#<533#VWRUDJH#V\VWHP#LQ#WKH#PDLQ#SDQHO1

61# &OLFN#WKH#³2SHQ´#EXWWRQ#RQ#WKH#5HVRXUFH#0DQDJHU#<533#PDLQ#SDQHO1#7KH#0DQDJHU#6FUHHQ
IRU#WKH#<533#VKRXOG#RSHQ#ZLWKLQ#63#VHFRQGV1

71# )URP#WKH#0DQDJHU#6FUHHQ/#FOLFN#WKH#%3DUDP#:L]DUG%#EXWWRQ1#7KH#3DUDPHWHU#:L]DUG#VKRXOG
RSHQ#ZLWKLQJ#63#VHFRQGV1

6.8# Configuring the Basic Setup Parameters for the 9200.

0RVW#RI#WKH#UHIHUHQFHV#WR#WKH#SDUDPHWHU#ZL]DUG#UHIHU#WR#D#³:LQGRZ#QXPEHU´#±#WKH#ZLQGRZ
QXPEHU#ZLOO#DOZD\V#EH#GLVSOD\HG#LQ#WKH#XSSHU#ULJKW0KDQG#FRUQHU#RI#WKH#3DUDPHWHU#:L]DUG
ZLQGRZ1#,Q#DQ\#ZLQGRZ#RI#WKH#5HVRXUFH#0DQDJHU#<533#3DUDPHWHU#:L]DUG/#LI#\RX#DUH#QRW#VXUH
ZKDW#D#SDUDPHWHU#PHDQV/#FRQWDFW#WKH#+'6#*OREDO#6XSSRUW#&HQWHU#IRU#FODULILFDWLRQ1

7R#FRQILJXUH#WKH#EDVLF#VHWXS#SDUDPHWHUV#IRU#WKH#<533/#IROORZ#WKHVH#SURFHGXUHV=

41# 6HOHFW#³6WDQGDUG#6HWXS´#LQ#WKH#LQWURGXFWRU\#SDQHO#RI#WKH#3DUDPHWHU#:L]DUG#DQG#FRQWLQXH#WR
WKH#QH[W#SDQHO1

51# ,Q#ZLQGRZ#4#RI#WKH#3DUDPHWHU#:L]DUG#³&RQWUROOHU#324#&RPPRQ´/#VHW#WKH#QXPEHU#RI
FRQWUROOHUV#DQG#SRUW#RSWLRQV#UHTXLUHG#IRU#WKH#KRVW#SODWIRUP#E\#WKH#+RVW#,QVWDOO#*XLGH1#$IWHU
WKHVH#RSWLRQV#DUH#VHW/#FOLFN#³QH[W´#WR#FRQWLQXH1
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61# ,Q#WKH#QH[W#ZLQGRZ/#:LQGRZ#6/#DOVR#WLWOHG#³&RQWUROOHU#324#&RPPRQ´#DQG#VXEWLWOHG#³2SWLRQ
4´/#VHW#DQ\#RSWLRQV#UHTXLUHG#E\#WKH#+RVW#,QVWDOO#*XLGH#DQG#FRQWLQXH#WR#WKH#QH[W#ZLQGRZ1

71# 7KH#QH[W#ZLQGRZ/#:LQGRZ#7/#DOVR#WLWOHG#³&RQWUROOHU#324#&RPPRQ´#DQG#VXEWLWOHG#³2SWLRQ
5´/#VHW#DQ\#RSWLRQV#UHTXLUHG#E\#WKH#+RVW#,QVWDOO#*XLGH#DQG#FRQWLQXH#WR#WKH#QH[W#ZLQGRZ1

81# 7KH#QH[W#ZLQGRZ/#:LQGRZ#8/#FRQILJXUHV#/81#PDSSLQJ#IRU#FRQWUROOHU#31#$W#WKLV#SRLQW#LQ
WKH#FRQILJXUDWLRQ#SURFHVV#WKHUH#DUH#QR#/81V#WR#PDS/#VR#FRQWLQXH#WR#WKH#QH[W#ZLQGRZ1

91# :LQGRZ#9#FRQILJXUHV#/81#PDSSLQJ#IRU#FRQWUROOHU#4/#LI#FRQWUROOHU#4#LV#SUHVHQW1#$W#WKLV
SRLQW#LQ#WKH#FRQILJXUDWLRQ#SURFHVV#WKHUH#DUH#QR#/81V#WR#PDS1#&OLFN#2.#WR#ILQLVK#WKH
SDUDPHWHU#VHWWLQJ#DQG#H[LW#WKH#3DUDPHWHU#:L]DUG1#7KH#GLVN#DUUD\#ZLOO#UHERRW#XSRQ#H[LWLQJ
WKH#3DUDPHWHU#:L]DUG#DIWHU#ZULWLQJ#WKH#QHZ#SDUDPHWHUV#WR#QRQYRODWLOH#VWRUDJH1

Note:  ,I#QR#FKDQJHV#DUH#PDGH/#FDQFHO#RXW#RI#WKH#3DUDPHWHU#:L]DUG1#7KH#<533#VXEV\VWHP#GRHV
QRW#UHERRW1
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Chapter 7# Configuring Storage on the 9200 Subsystem

7KH#SURFHVV#RI#FRQILJXULQJ#VWRUDJH#RQ#WKH#<533#VXEV\VWHP#LQYROYHV#WKH#IROORZLQJ
VXE0SURFHVVHV=

�# 'HWHUPLQLQJ#6SDFH#DQG#5$,'#/HYHO#5HTXLUHPHQWV

�# 6HWWLQJ#$VLGH#6SDUH#'LVNV

�# &RQILJXULQJ#5$,'#*URXSV

�# &RQILJXULQJ#/81V#:LWKLQ#D#5$,'#*URXS

�# 0DSSLQJ#WKH#/81V#WR#3RUWV/#7DUJHW#,'V/#DQG#/81#1XPEHUV#+2SWLRQDO,

�# 7UDQVIHUULQJ#&RQILJXUDWLRQV#IURP#2QH#$UUD\#WR#$QRWKHU#+2SWLRQDO,

�# 6WRULQJ#&RQILJXUDWLRQ#'DWD

�# $SSO\LQJ#&RQILJXUDWLRQ#'DWD#WR#$QRWKHU#<533#6XEV\VWHP

7.1# Determining Space and RAID Level Requirements

7KLV#SURFHVV#ZLOO#GHSHQG#RQ#WKH#FXVWRPHU#UHTXLUHPHQWV/#KRZHYHU#+LWDFKL#'DWD#6\VWHPV
UHFRPPHQGV#FHUWDLQ#FRQILJXUDWLRQ#JXLGHOLQHV#WKDW#ZLOO#SURYLGH#JRRG#SHUIRUPDQFH#DQG#DGHTXDWH
SURWHFWLRQ#RI#GDWD#LQWHJULW\#LQ#PRVW#FLUFXPVWDQFHV1

Note:#5$,'#JURXSV#VKRXOG#QRUPDOO\#EH#FRQILJXUHG#DV#5$,'#OHYHO#8#DQG#EH#VSUHDG#DFURVV#DV
PDQ\#GLVNV#DV#SRVVLEOH#SHU#5.25.$#8QLW/#OHDYLQJ#URRP#IRU#DW#OHDVW#RQH#VSDUH1#2QH#RU#WZR
/81V#SHU#5$,'#JURXS#LV#XVXDOO\#RSWLPDO1##,I#PRUH#/81V#DUH#UHTXLUHG/#EHDU#LQ#PLQG#WKDW#WKH
<533#VXSSRUWV#D#PD[LPXP#RI#97#/81V#SHU#VXEV\VWHP1

7.2# Setting Aside Spare Disks

&KRRVH#XS#WR#8#GLVNV#SHU#VXEV\VWHP#WR#XVH#DV#VSDUH#GLVNV1#,Q#QRUPDO#FLUFXPVWDQFHV/#RQH#RU#WZR
VSDUH#GLVNV#SHU#VXEV\VWHP#ZLOO#EH#VXIILFLHQW1#6LQFH#5$,'#JURXSV#PXVW#EH#PDGH#XS#RI
FRQVHFXWLYH#GLVNV/#VSDUH#GLVNV#PXVW#QRW#EH#SODFHG#EHWZHHQ#WZR#GLVNV#WKDW#DUH#LQ#WKH#VDPH#5$,'
JURXS1

2QFH#D#GLVN#LV#VHOHFWHG#WR#EH#XVHG#DV#D#VSDUH/#XVH#5HVRXUFH#0DQDJHU#<533#WR#VHW#WKH#GLVN#DV#D
VSDUH1
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7.2.1# Setting a Spare Disk

41 &OLFN#WKH#>3DUDPHWHUV@#EXWWRQ#RI#WKH#XQLW#ZLQGRZ1#6XEVHTXHQWO\/#FOLFN#WKH#>6SDUH#'ULYH@#WDE1
51 &OLFN#WKH#GLVN#GULYH#VHW#IRU#D#VSDUH#GLVN1
61 :KHQ#D#FRQILUPDWLRQ#ZLQGRZ#RI#VSDUH#GLVN#VHWWLQJ#DSSHDUV1##&OLFN#WKH#>2.@#EXWWRQ1
71 2Q#WKH#XQLW#ZLQGRZ/#FOLFN#WKH#>'HYLFH#&RQILJXUDWLRQ@#EXWWRQ1##6XEVHTXHQWO\/#D#VSDUH#GLVN#FDQ

EH#FKHFNHG#ZKHQ#WKH#>6SDUH#'ULYH@#WDE#LV#LQ#WKH#FOLFNHG#VWDWH1

Figure 7.1 Manager Screen (70)

Figure 7.2 Manager Screen (71)

Figure 7.3 Manager Screen (72)
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7.3# Configuring RAID Groups

7R#VHW#WKH#5$,'#JURXS/#IROORZ#WKHVH#SURFHGXUHV=

41# &OLFN#³5$,'2/8´#EXWWRQ#DQG#VHOHFW#WKH#³5*#&RQILJXUDWLRQ´#WDE1

51# &OLFN#DQG#KROG#WKH#LFRQ#WKDW#UHSUHVHQWV#WKH#GLVN#WKDW#ZLOO#EH#WKH#ILUVW#XQLW#LQ#WKH#QHZ#5$,'
JURXS#WR#EH#VHW#IURP#WKH#PHQX1#7KH#LFRQ#ZLOO#EH#KLJKOLJKWHG#LQ#ZKLWH1

61# 'UDJ#WKH#KLJKOLJKWHG#LFRQ#WR#WKH#LFRQ#UHSUHVHQWLQJ#WKH#ODVW#GLVN#WR#EH#LQFOXGHG#LQ#WKH#5$,'
JURXS1

71# 7KH#UDQJH#RI#VHOHFWHG#GLVN#GULYHV#ZLOO#EH#GLVSOD\HG#LQ#D#UHFWDQJXODU#ER[1

81# &OLFN#WKH#³&UHDWH#5*´#EXWWRQ1

91# &RQILJXUH#WKH#5$,'#JURXS#IRU#WKH#VHOHFWHG#UDQJH#RI#GLVNV1#6HOHFW#D#5$,'#OHYHO/#DQG#VHW#WKH
QXPEHU#RI#'LVN#GULYHV#ZLWKLQ#D#SDULW\#JURXS#DQG#WKH#QXPEHU#RI#SDULW\#JURXSV1#)LQDOO\/#FOLFN
WKH#³2.´#EXWWRQ1

:1# :KHQ#WKH#FRQILUPDWLRQ#ZLQGRZ#IRU#WKH#5$,'#VHWWLQJ#DSSHDUV1#&OLFN#WKH#³2.´#EXWWRQ1

;1# 7KH#QHZ#5$,'#JURXS#ZLOO#EH#DGGHG#WR#WKH#GLVSOD\HG#5$,'#JURXSV1
,I#D#5$,'#JURXS#LV#IRXQG#WR#EH#LQFRUUHFWO\#FRQILJXUHG/#GHOHWH#LW#DQG#FUHDWH#D#QHZ#RQH1#6HH
WKH#5HVRXUFH#0DQDJHU#<533#XVHU¶V#JXLGH1

Figure 7.4Manager Screen (22)
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7.4# Configuring LUNs within a RAID group

41# &OLFN#WKH#³5$,'2/8´#EXWWRQ#LQ#WKH#VWDWXV#GLVSOD\#RI#WKH#<5331##0DNH#VXUH#WKDW#WKH
5HVRXUFH#0DQDJHU#<533#SURJUDP#LV#LQ#³0DQDJHPHQW´#PRGH#EHIRUH#DWWHPSWLQJ#WR#FUHDWH
/81V1

51# 6HOHFW#WKH#³/8#&RQILJXUDWLRQ´#WDE

61# 2Q#WKH#OHIW0KDQG#VLGH#RI#WKH#VFUHHQ#WKHUH#ZLOO#EH#D#OLVW#RI#DOO#WKH#5$,'#JURXSV#FRQILJXUHG#RQ
WKH#VXEV\VWHP1#6HOHFW#RQH#E\#FOLFNLQJ#WKH#PRXVH#RQ#WKH#QDPH#RI#WKH#5$,'#JURXS#\RX#ZLVK
WR#LQVWDOO#QHZ#/81V#WR1#7KH#QDPH#RI#WKH#5$,'#JURXS#ZLOO#EH#KLJKOLJKWHG#LQ#EOXH1

71# &OLFN#WKH#³&UHDWH´#EXWWRQ1#7KH#³/8#&UHDWLRQ´#GLDORJ#ER[#ZLOO#RSHQ1

81# ,Q#WKH#³1XPEHU#RI#%ORFNV#$OORFDWHG´#ILHOG/#VSHFLI\#HLWKHU#D#QXPEHU#RI#EORFNV#RU#WKDW#WKH
/8#WR#EH#FUHDWHG#VKRXOG#WDNH#XS#WKH#UHPDLQGHU#RI#WKH#5$,'#JURXS1#+5#EORFNV# #4357
E\WHV,1##,I#\RX#ZLVK#WR#XVH#WKH#UHPDLQGHU#RI#WKH#VSDFH#LQ#WKH#5$,'#JURXS/#VHOHFW#³$OO#'DWD
WR#WKH#([WHQW#RI#WKH#5$,'#*URXS1´#7KH#QXPEHU#RI#EORFNV#UHPDLQLQJ#XQDOORFDWHG#LQ#WKH
5$,'#JURXS#ZLOO#EH#GLVSOD\HG#LQ#WKH#³5*#5HVW#&DSDFLW\´#ILHOG1

91# 6HOHFW#ZKHWKHU#WKH#/81#LV#WR#EH#RZQHG#E\#&RQWUROOHU#3#RU#&RQWUROOHU#41#$#/81#VKRXOG
QRUPDOO\#EH#DFFHVVHG#WKURXJK#WKH#FRQWUROOHU#WKDW#RZQV#LW1#)RU#PRUH#GHWDLOV#RQ#WKH#/81
RZQHUVKLS#PRGHO#DQG#IRU#DVVLVWDQFH#LQ#SODQQLQJ#PXOWL0SDWK#DFFHVV#VFKHPHV#+3DWK#RU#+RVW
)DLORYHU,#FRQWDFW#WKH#+'6#*OREDO#6XSSRUW#&HQWHU1

:1# $IWHU#VHOHFWLQJ#WKH#SDUDPHWHUV#IRU#WKH#/81/#FOLFN#RQ#2.#LQ#WKH#³/8#&UHDWLRQ´#GLDORJ#ER[/
WKHQ#FRQILUP#WKDW#\RX#ZLVK#WR#FUHDWH#WKH#/811

;1# 7KH#QHZ#/81#ZLOO#DSSHDU#LQ#WKH#³/8#&RQILJXUDWLRQ´#SDQHO#ZLWK#LWV#VWDWXV#VHW#WR
8QIRUPDWWHG1#%HIRUH#WKH#/81#FDQ#EH#XVHG#LW#PXVW#EH#IRUPDWWHG1

<1# 7R#IRUPDW#WKH#QHZ#/81/#KLJKOLJKW#WKH#/81#LQ#WKH#VHOHFWLRQ#FOLFN#³)RUPDW#+0XOWLSOH,´
EXWWRQ#DQG#FRQILUP#WKDW#\RX#ZLVK#WR#IRUPDW#WKH#/811

431#:KHQ#WKH#IRUPDW#LV#FRPSOHWH/#WKHUH#ZLOO#EH#D#GLDORJXH#ER[#GLVSOD\HG#VKRZLQJ#WKH#WKH
IRUPDW#KDV#WHUPLQDWHG1#&OLFN#2./#YHULI\#WKDW#WKH#IRUPDW#WHUPLQDWHG#VXFFHVVIXOO\#LQ#WKH
³5HVXOW´#ER[/#WKHQ#FOLFN#2.#WR#FORVH#WKH#UHVXOWV#ER[1

441#7KH#/81#LV#QRZ#UHDG\#IRU#XVH1
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7.5# Mapping the LUNs to Ports, Target Ids, and LUN Numbers

,I#WKH#DUUD\#ZLOO#EH#FRQILJXUHG#VR#WKDW#DOO#/81V#DUH#QRW#YLVLEOH#WKURXJK#DOO#SRUWV/#WKH#/81
PDSSLQJ#IHDWXUH#LV#UHTXLUHG1#/81#PDSSLQJ#DOORZV#WKH#XVHU#WR#PDNH#/81V#DFFHVVLEOH#WKURXJK
DQ#DUELWUDULO\#DVVLJQHG#SRUW/#XVLQJ#D#XVHU0VHOHFWDEOH#/81#QXPEHU1#7KLV#SURFHVV#PXVW#WDNH#SODFH
LQ#PDQDJHPHQW#PRGH#DQG#PXVW#EH#SHUIRUPHG#XVLQJ#5HVRXUFH#0DQDJHU#<5331
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7R#EHJLQ#WKH#SURFHVV#RI#PDSSLQJ#D#/81=

41# &OLFN#WKH#³3DUDPHWHUV´#EXWWRQ#IURP#WKH#PDQDJHPHQW#VFUHHQ#RI#5HVRXUFH#0DQDJHU#<5331

51# 6HOHFW#WKH#³7DUJHW#,'´#WDE1

61# 6HOHFW#WKH#³007,'/#00/81´#UDGLR#EXWWRQ#LQ#WKH#³7DUJHW#,'´#ER[1
2QFH#/81#PDSSLQJ#LV#HQDEOHG#IRU#D#<533#VXEV\VWHP/#RQO\#/81V#WKDW#KDYH#EHHQ#PDSSHG
ZLOO#EH#DFFHVVLEOH1#,QVHUW#D#IORSS\#GLVN#WR#EDFN#XS#WKH#GDWD#WKDW#ZLOO#EH#FKDQJHG#LQ#WKLV
SURFHVV1

71# 6HOHFW#D#/81#WR#EH#PDSSHG#DQG#ZKLFK#D#SRUW#WKDW#WKH#/81#VKRXOG#EH#SUHVHQWHG#WKURXJK1
7KH#/81#QXPEHU#LV#WKH#/81#QXPEHU#LQVLGH#WKH#<5331#7KH#+0/81#QXPEHU#LV#WKH#/81
QXPEHU#WKDW#WKH#KRVW#ZLOO#VHH#DW#WKH#+RVW#%XV#$GDSWHU1#:KHQ#FRQILJXULQJ#+0/81#QXPEHUV/
EH#VXUH#WR#FRQVXOW#WKH#DSSURSULDWH#+RVW#,QVWDOO#*XLGH1#0DQ\#KRVW#SODWIRUPV#KDYH#OLPLWDWLRQV
RQ#/81#QXPEHULQJ#DQG#VHTXHQFLQJ#WKDW#PXVW#EH#REVHUYHG#ZKLOH#FRQILJXULQJ#/81
PDSSLQJ1
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$Q\#/81#FDQ#EH#FRQILJXUHG#WR#EH#YLVLEOH#WKURXJK#PRUH#WKDQ#RQH#SRUW1#7KH#IROORZLQJ
H[DPSOH#VKRZV#KRZ#WR#PDS#/81#3#WR#DQ#DGGLWLRQDO#SRUW1

/81#3/#ZKLFK#LQ#WKH#SUHYLRXV#H[DPSOH#ZDV#FRQILJXUHG#RQO\#WR#LQWHUIDFH#3$/#FDQ#QRZ#DOVR
EH#DFFHVVHG#WKURXJK#LQWHUIDFH#3%1#7KURXJK#ERWK#LQWHUIDFHV/#LW#LV#VHHQ#DV#/81#3/#WKRXJK#DQ\
RWKHU#/81#QXPEHU#FRXOG#KDYH#EHHQ#VHOHFWHG#IURP#WKH#³+0/81´#FROXPQ1

81# ,Q#RUGHU#WR#SHUPDQHQWO\#LQVWDOO#WKH#PDSSLQJV#LQWR#WKH#<533/#FOLFN#WKH#³2.´#EXWWRQ#DIWHU
VHOHFWLQJ#DOO#WKH#GHVLUHG#/81#PDSSLQJV1
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7KH#ILQDO#VHWWLQJ#RI#WKH#/81#PDSSLQJV#ZLOO#UHTXLUH#D#UHERRW#RI#WKH#<5331#$IWHU#FOLFNLQJ#WKH
³2.´#EXWWRQ#LQ#WKH#7DUJHW#,'#VHWWLQJ#VFUHHQ/#WKLV#ZDUQLQJ#ER[#ZLOO#DSSHDU=

7KLV#ZDUQLQJ#LV#\RXU#ODVW#RSSRUWXQLW\#WR#DYRLG#UHERRWLQJ#WKH#DUUD\1#,I#\RX#FOLFN#³2.´#DW
WKLV#SRLQW/#WKH#/81#PDSSLQJ#RSHUDWLRQ#ZLOO#EH#ILQDOL]HG#DQG#WKH#DUUD\#ZLOO#EH#UHERRWHG1
&OLFN#³&DQFHO´#LI#\RX#GRQ¶W#ZDQW#WKLV#WR#KDSSHQ1
,I#\RX#FOLFN#³2.´/#WKH#<533#ZLOO#UHERRW1#:KHQ#LW#FRPHV#EDFN#XS/#FOLFN#WKH#³2.´#EXWWRQ#RQ
WKLV#UHTXHVWHU#WR#FORVH#WKH#PDQDJHU#VFUHHQ#IRU#WKH#<533#=

7.6# Transferring Configurations from One Array to Another

5HVRXUFH#0DQDJHU#<533#RIIHUV#WKH#FDSDELOLW\#RI#VDYLQJ#WKH#5$,'#JURXS#DQG#/81
FRQILJXUDWLRQ#IURP#RQH#<533#GLVN#DUUD\#WR#D#ILOH#DQG#DSSO\LQJ#WKRVH#FRQILJXUDWLRQV#WR#DQRWKHU
DUUD\1#7KLV#PD\#SURYH#XVHIXO#LI#WKH#FXVWRPHU#QHHGV#WR#VHW#XS#PXOWLSOH#LGHQWLFDOO\0FRQILJXUHG
GLVN#DUUD\V#RU#QHHGV#WR#VWRUH#GLVN#DUUD\#FRQILJXUDWLRQV#LQ#FDVH#WKH\#VKRXOG#HYHU#QHHG#WR#EH
UHVWRUHG1

)RU#PRUH#GHWDLOV#RQ#WKLV#SURFHVV#FRQVXOW#WKH#5HVRXUFH#0DQDJHU#<533#8VHU¶V#*XLGH1
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7.7# Storing Configuration Data

41# 6WDUWLQJ#IURP#WKH#PDQDJHPHQW#VFUHHQ#LQ#5HVRXUFH#0DQDJHU#<533#IRU#WKH#<533/#FOLFN#WKH
³3DUDPHWHU´#EXWWRQ#DQG#VHOHFW#WKH#³&RQVWLWXWH´#WDE1#7KHUH#DUH#WZR#UDGLR#EXWWRQV#LQ#WKLV
SDQHO1#(DFK#UHSUHVHQWV#D#GLIIHUHQW#W\SH#RI#FRQILJXUDWLRQ#GDWD1#%RWK#PXVW#EH#VDYHG#WR
FRPSOHWHO\#PRYH#WKH#FRQILJXUDWLRQ#GDWD#IURP#RQH#GLVN#DUUD\#WR#DQRWKHU1#7KH#ILOHV#PXVW#EH
VDYHG#RQH#DW#D#WLPH1

51# )RU#ERWK#W\SHV#RI#SDUDPHWHUV#+6\VWHP#3DUDPHWHUV#DQG#5$,'2/8#FRQILJXUDWLRQ,/
VHOHFW#WKH#W\SH#RI#SDUDPHWHUV#WR#EH#VDYHG#XVLQJ#WKH#DSSURSULDWH#UDGLR#EXWWRQ1

61# 6HOHFW#WKH#³)LOH´#EXWWRQ#WR#EULQJ#XS#D#ILOH#VHOHFWRU1

71# 3LFN#D#QDPH#IRU#WKH#FRQILJXUDWLRQ#ILOH#DQG#VDYH#WKH#ILOH#WR#GLVN#E\#FOLFNLQJ#WKH#³([SRUW´
EXWWRQ1

7.8# Applying Configuration Data to Another 9200 Subsystem

7R#DSSO\#FRQILJXUDWLRQ#GDWD#WR#DQRWKHU#<533#VXEV\VWHP=

41# )URP#WKH#PDQDJHPHQW#VFUHHQ#LQ#5HVRXUFH#0DQDJHU#<533#IRU#WKH#<533/#FOLFN#WKH
³3DUDPHWHU´#EXWWRQ#DQG#VHOHFW#WKH#³&RQVWLWXWH´#WDE1#7KHUH#DUH#WZR#UDGLR#EXWWRQV#LQ#WKLV
SDQHO1#(DFK#UHSUHVHQWV#D#GLIIHUHQW#W\SH#RI#FRQILJXUDWLRQ#GDWD1#%RWK#PXVW#EH#UHVWRUHG#WR
FRPSOHWHO\#PRYH#WKH#FRQILJXUDWLRQ#IURP#RQH#GLVN#DUUD\#WR#DQRWKHU1#7KH#ILOHV#PXVW#EH
UHVWRUHG#RQH#DW#D#WLPH1

Note:#6\VWHP#SDUDPHWHUV#VKRXOG#EH#UHVWRUHG#ILUVW/#LI#WKH\#DUH#WR#EH#UHVWRUHG#IURP#DQRWKHU
V\VWHP1#3OHDVH#H[HUFLVH#FDXWLRQ#ZKHQ#UHVWRULQJ#V\VWHP#SDUDPHWHUV1

41# )RU#HDFK#W\SH#RI#SDUDPHWHU#ILOH#WKDW#LV#WR#EH#UHVWRUHG/#VHOHFW#WKH#W\SH#RI#SDUDPHWHUV#WR#EH
UHVWRUHG#XVLQJ#WKH#DSSURSULDWH#UDGLR#EXWWRQ1

51# &OLFN#WKH#³)LOH´#EXWWRQ#WR#EULQJ#XS#D#ILOH#VHOHFWRU#WR#FKRRVH#WKH#SDUDPHWHU#ILOH#WKDW#LV#WR#EH
UHVWRUHG1

61# $SSO\#WKH#SDUDPHWHU#ILOH#WR#WKH#WDUJHW#<533#E\#FOLFNLQJ#WKH#³,PSRUW´#EXWWRQ1

(QVXUH#WKDW#WKH#FRQILJXUDWLRQ#LV#WR#EH#DSSOLHG#WR#WKH#WDUJHW#GLVN#DUUD\1#7KLV#LV#WKH#ODVW
RSSRUWXQLW\#WR#FDQFHO#WKLV#RSHUDWLRQ1

$IWHU#FRQILUPLQJ#WKH#5$,'2/8#VHWWLQJV/#WKH#GLVN#DUUD\#ZLOO#DXWRPDWLFDOO\#FRQILJXUH#5$,'
JURXSV#DQG#/81V/#IRUPDW#WKH#/81V/#DQG#VHW#XS#WDUJHW#,'V#DQG#/81#PDSSLQJV#WR#PDWFK#WKH
VHWWLQJV#RI#WKH#<533#WKDW#SURYLGHG#WKH#VHWWLQJV#ILOH1
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Chapter 8# Troubleshooting

7KH#+LWDFKL#)UHHGRP#6WRUDJH#7KXQGHU#<533#VXEV\VWHP#SURYLGHV#KLJK#GDWD#DYDLODELOLW\#DQG
LV#QRW#H[SHFWHG#WR#IDLO#LQ#DQ\#ZD\#WKDW#ZRXOG#SUHYHQW#DFFHVV#WR#XVHU#GDWD1#7KH#5($'<#DQG
32:(5#/('V#RQ#WKH#<533#FRQWURO#SDQHO#PXVW#EH#21#ZKHQ#WKH#VXEV\VWHP#LV#RSHUDWLQJ#RQOLQH1
,I#\RX#DUH#XQDEOH#WR#UHVROYH#DQ#HUURU#FRQGLWLRQ/#SOHDVH#DVN#\RXU#+LWDFKL#'DWD#6\VWHPV#&XVWRPHU
6HUYLFH#UHSUHVHQWDWLYH#IRU#KHOS/#RU#FDOO#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU#IRU#DVVLVWDQFH1

Table 8.1 Troubleshooting

(UURU#&RQGLWLRQ 5HFRPPHQGHG#$FWLRQ

:DUQLQJ#OLJKW#OLW1 &KHFN#WKH#VWDWXV#SDQHO#RI#5HVRXUFH#0DQDJHU#<533#WR#VHH#LI#WKHUH#DUH#DQ\#SDUWV
GLVSOD\HG

*HQHUDO#SRZHU#IDLOXUH1 7XUQ#RII#SRZHU#WR#UDFN#WKDW#WKH#VXEV\VWHP+V,#LV2DUH#PRXQWHG#LQ#WR#SUHYHQW#GDPDJH
FDXVHG#E\#SRZHU#VXUJHV#ZKHQ#SRZHU#LV#UHVWRUHG1#$IWHU#SRZHU#KDV#EHHQ#UHVWRUHG
DQG#LV#QR#ORQJHU#IOXFWXDWLQJ/#SRZHU#RQ#WKH#<5331

5($'<#/('#GRHV#QRW#JR#RQ/#RU#WKHUH#LV
QR#SRZHU#VXSSOLHG1

&DOO#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU#IRU#DVVLVWDQFH1
:$51,1*=#'R#QRW#RSHQ#WKH#<533#IURQW#FRYHU#RU#WRXFK#DQ\#RI#WKH#FRQWUROV#XQOHVV
LQVWUXFWHG#E\#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU1

(PHUJHQF\#+ILUH/#HDUWKTXDNH/#IORRG/#HWF1, 3XOO#WKH#HPHUJHQF\#SRZHU0RII#+(32,#VZLWFK1#<RX#PXVW#FDOO#WKH#+LWDFKL#'DWD#6\VWHPV
6XSSRUW#&HQWHU#WR#KDYH#WKH#(32#VZLWFK#UHVHW1

$/$50#/('#LV#RQ1 &DOO#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU#IRU#DVVLVWDQFH1##1RWLI\#WKH#VXSSRUW
FHQWHU#WKDW#WKH#DODUP#/('#RQ#WKH#GLVN#DUUD\#LV#OLW1##1RUPDOO\#WKLV#PHDQV#WKDW#GDWD#RQ
WKH#GLVN#DUUD\#LV#QRW#DFFHVVLEOH1
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8.1# Error and Failure Alerts

7KH#<533#JHQHUDWHV#HUURU#PHVVDJHV#ZKLFK#DUH#YLVLEOH#LQ#WKH#5HVRXUFH#0DQDJHU#<533#SURJUDP#WR
QRWLI\#WKH#XVHU#RI#SUREOHPV#ZLWK#FRPSRQHQWV#RI#WKH#VXEV\VWHP1#:KHQ#D#HUURU#DOHUW#LV#JHQHUDWHG/
WKH#DPEHU#ZDUQLQJ#/('#RQ#WKH#IURQW#SDQHO#WXUQV#RQ#DV#DQ#DGGLWLRQDO#DOHUW#IRU#WKH#XVHU#DV#ZHOO#DV
VRXQGLQJ#D#KLJK#SLWFKHG#ZKLVWOH1#7KH#RSWLRQDO#+L07UDFN�#UHPRWH#PDLQWHQDQFH#WRRO#DOVR#UHSRUWV
DOO#HUURU#PHVVDJHV#WR#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU1

,I#WKH#DPEHU#ZDUQLQJ#/('#RQ#WKH#<533#WXUQV#RQ/#FKHFN#WKH#5HVRXUFH#0DQDJHU#<533#VFUHHQ#WR
GHWHUPLQH#ZKLFK#FRPSRQHQW#RI#WKH#<533#LV#FDXVLQJ#WKH#DODUP#FRQGLWLRQ#DQG#QRWLI\#WKH#+LWDFKL
'DWD#6\VWHPV#6XSSRUW#&HQWHU1

8.2# Calling the Hitachi Data Systems Support Center

,I#\RX#QHHG#WR#FDOO#WKH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU/#SURYLGH#DV#PXFK#LQIRUPDWLRQ
DERXW#WKH#SUREOHP#DV#SRVVLEOH/#LQFOXGLQJ#WKH#FLUFXPVWDQFHV#VXUURXQGLQJ#WKH#HUURU#RU#IDLOXUH/#WKH
H[DFW#FRQWHQW#RI#DQ\#PHVVDJHV#GLVSOD\HG#DW#WKH#PDLQIUDPH/#DQG2RU#RSHQ0V\VWHP#KRVW#FRQVROH/
DQG#WKH#VHYHULW\#OHYHOV#DQG#UHIHUHQFH#FRGHV1#7KH#ZRUOGZLGH#+LWDFKL#'DWD#6\VWHPV#6XSSRUW
&HQWHUV#DUH=

�# +LWDFKL#'DWD#6\VWHPV#1RUWK#$PHULFD2/DWLQ#$PHULFD
6DQ#'LHJR/#&DOLIRUQLD/#86$
40;33067;0768:

�# +LWDFKL#'DWD#6\VWHPV#(XURSH
%XFNLQJKDPVKLUH/#8QLWHG#.LQJGRP
34407704:806940;333

�# +LWDFKL#'DWD#6\VWHPV#$VLD#3DFLILF
1RUWK#5\GH/#$XVWUDOLD
344094050<65806633
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Appendix A#  Glossary

&DFKH#EDFNXS#=
%HFDXVH#D#FDFKH#PHPRU\#XVHV#'5$0/#LQIRUPDWLRQ#VWRUHG#LQ#LW#LV#ORVW#ZKHQ#WKH
VXEV\VWHP#SRZHU#LV#VKXW#RII1#7R#SURYLGH#DJDLQVW#XQH[SHFWHG#SRZHU#IDLOXUH/#WKH
VXEV\VWHP#KDV#DQ#VHWXS#WR#PDLQWDLQ#GDWD#LQ#WKH#FDFKH#PHPRU\#E\#EDWWHULHV1#&DFKH
EDFNXS#LV#D#VWDWH#LQ#ZKLFK#WKH#GDWD#LV#SURWHFWHG#E\#WKH#EDWWHULHV1

&DQLVWHU#=
$#PHFKDQLFDO#SDUW#IRU#PRXQWLQJ#GLVN#GULYHV#LQ#RUGHU#WR#DOORZ#WKH#GLVN#GULYHV#WR#EH
LQVWDOOHG2#UHPRYHG#LQ2IURP#WKH#VXEV\VWHP#HDVLO\1

&7/#=#&RQWUROOHU

&8'*#=#&RQWURO#8QLW#'LDJQRVLV

'HVWDJH=
7R#DXWRPDWLFDOO\#ZULWH#GDWD#LQ#WKH#FDFKH#PHPRU\/#ZKLFK#KDV#QRW#EHHQ#ZULWWHQ#RQ
WKH#GLVN#GULYH#\HW/#RQ#WKH#GLVN#GULYH#ZKHQ#WKH#PDLQ#VZLWFK#LV#WXUQHG#RII1

(&&#=#(UURU#&KHFNLQJ#DQG#&RUUHFWLQJ

(,$#=#(OHFWURQLF#,QGXVWULHV#$OOLDQFH
(,$#VWDQGDUG#####4#(,$#XQLW# #77178#PP

)&0$/#=#)LEUH#&KDQQHO#$UELWUDWHG#/RRS

)LEUH#&KDQQHO#+%$#=#)LEUH#&KDQQHO#+RVW#EXV#$GDSWHU

)LEUH#&KDQQHO#+8%#=
$Q#DSSDUDWXV#WR#FRQQHFW#DQG#UHOD\#)LEUH#&KDQQHO#FDEOHV#HDFK#FRQQHFWHG#WR#D#)LEUH
&KDQQHO#GHYLFH#LQ#RUGHU#WR#IRUP#DQ#DUELWUDWHG#ORRS#RI#WKH#)LEUH#&KDQQHO1

)&06:#=#)LEUH#&KDQQHO06:LWFK#7RSRORJ\

*%,&#=#*LJD%LW#,QWHUIDFH#&RQYHUWHU

+RVW#FRPSXWHU#=
$#FRPSXWHU#ZKLFK#PDQDJHV#GHYLFHV1###,Q#WKH#FDVH#RI#WKH#GLVN#DUUD\/#D#FRPSXWHU
ZKLFK#PDNHV#WKH#GLVN#DUUD\#VWRUH#GDWD#LV#DSSOLFDEOH#WR#WKH#WHUP1
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+RW#UHSODFHPHQW#=
7R#UHSODFH#DQ#LQVWDOOHG#SDUW#ZLWK#WKH#VXEV\VWHP#SRZHU#RQ1###8VXDOO\/#WKH#PDMRU
SDUW#LV#GXSOLFDWHG#VR#WKDW#ZKHQ#RQH#RI#WKH#SDUWV#IDLOV/#WKH#VXEV\VWHP#IXQFWLRQ#LV
PDLQWDLQHG#E\#DQRWKHU#SDUW1

,2)#=#,QWHUIDFH

/$#=#/RJLFDO#$GGUHVV

/%$#=#/RJLFDO#%ORFN#$GGUHVV

/('#=#/LJKW#(PLVVLRQ#'LRGH

/5&#=#/RQJLWXGLQDO#5HGXQGDQF\#&KHFN

/8#=#/RJLFDO#8QLW

/9'#=#/RZ#9ROWDJH#'LIIHUHQWLDO

0LUURU#GLVN#=
7KLV#LV#D#VODYH#GLVN#ZKLFK#FRQWDLQV#DQ#H[DFW#FRS\#RI#D#PDVWHU#GLVN#LQ#5$,'4
FRQILJXUDWLRQV1###:KHQ#D#IDLOXUH#RFFXUV#LQ#WKH#PDVWHU#GLVN#GULYH/#UHDGLQJ2ZULWLQJ#LV
GRQH#IURP2RQ#WKH#PLUURU#GLVN1

07%)#=#0HDQ#7LPH#%HWZHHQ#)DLOXUH

07%'/#=#0HDQ#7LPH#%HWZHHQ#'DWD#/RVW

3'%#=#3RZHU#'LVWULEXWLRQ#%R[

3'8#=#3RZHU#'LVWULEXWLRQ#8QLW

5DFN#IUDPH=
$#IUDPH#RQ#ZKLFK#HOHFWURQLF#HTXLSPHQW#DUH#PRXQWHG#OLNH#D#ERRNVKHOI#XVLQJ#UDLOV/
HWF1#0RVW#RI#WKHP#KDYH#D#ZLGWK#RI#4<#LQFKHV/#DQG#FDOOHG#4<0LQFK#UDFN#IUDPH1
+HLJKW#RI#WKH#HTXLSPHQW#WR#EH#PRXQWHG#LV#UHJXODWHG#E\#WKH#(,$#VWDQGDUG#+4#(,$
XQLW# #77178#PP,1#7KH#UDFN#IUDPH#KDV#VFUHZ#KROHV#WR#IDVWHQ#HTXLSPHQW#ZLWK
EROWV/#HWF1
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5$,'#=#5HGXQGDQW#$UUD\#RI#,QGHSHQGHQW#+,QH[SHQVLYH,#'LVNV
7KH#5$,'#WHFKQRORJ\/#ZKLFK#ZDV#SURSRVHG#E\#D#UHVHDUFK#JURXS#LQ#WKH#8QLYHUVLW\
RI#&DOLIRUQLD#DW#%HUNHOH\#LQ#4<;:/#LV#WR#UHDOL]H#KLJK0VSHHG/#ODUJH#FDSDFLW\/#DQG
KLJKO\#UHOLDEOH#VWRUDJH#GHYLFH#E\#VFDWWHULQJ#DFFHVVHV#XVLQJ#VHYHUDO#GLVN#GULYHV1
5$,'#OHYHOV#SURSRVHG#E\#WKH#8QLYHUVLW\#RI#&DOLIRUQLD#DUH#FODVVLILHG#LQWR#VL[
OHYHOV/#WKDW#LV/#5$,'#3#WR#5$,'#8/#DQG#WKH\#DUH#VHOHFWHG#DFFRUGLQJ#WR#XVHU¶V
GHPDQG#WDNLQJ#WKHLU#FRVWV#DQG#VSHHGV#LQ#FRQVLGHUDWLRQ1

5HPRWH#PDLQWHQDQFH#IXQFWLRQ#+6103,#=
6103#DJHQWV##DQ#RFFXUUHQFH#RI#D#IDLOXUH#WR#WKH#ZRUNVWDWLRQ#IRU#PRQLWRULQJ#WKH
QHWZRUN#YLD#WKH#6103#RI#WKH#RSHQ#SODWIRUP1

52:#=#5HDG2:ULWH

6*&%#=#6HJPHQW#&RQWURO#%ORFN

6103#=#6LPSOH#1HWZRUN#0DQDJHPHQW#3URWRFRO

6SDUH#GLVN#=
$#GLVN#GULYH#LQVWDOOHG#VHSDUDWHO\#IURP#GLVN#GULYHV#XVHG#IRU#XVXDO#UHDGLQJ#DQG
ZULWLQJ1##:KHQ#RQH#RI#WKH#ODWWHU#GLVN#GULYHV#IDLOV/#WKH#VXEV\VWHP#NHHSV#LQ#VHUYLFH
DV#EHIRUH#E\#FRS\LQJ#GDWD#VWRUHG#LQ#WKH#IDLOHG#GLVN#GULYH#WR#WKH#VSDUH#GLVN#GULYH1

836#=#8QLQWHUUXSWHG#3RZHU#6XSSO\

:ULWH#FDFKH#=
:KHQ#GDWD#LV#ZULWWHQ#IURP#D#KRVW#FRPSXWHU#RQWR#D#GLVN#DUUD\#VXEV\VWHP/#LW#LV#QRW
ZULWWHQ#GLUHFWO\#RQ#WKH#GLVN#GULYH#EXW#ZULWWHQ#RQ#D#FDFKH#PHPRU\1###,Q#WKLV#ZD\/#WKH
GLVN#DUUD\#VXEV\VWHP#FDQ#UHWXUQ#D#ZULWLQJ#FRPSOHWLRQ#UHSRUW#SURPSWO\1###7KLV
ZULWLQJ#PHWKRG#XVLQJ#D#FDFKH#PHPRU\#LV#FDOOHG#ZULWH#FDFKH1
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Appendix B# Unit Conversions

7DEOH#%14#SURYLGHV#XQLW#FRQYHUVLRQV#IRU#WKH#VWDQGDUG#+86,#DQG#PHWULF#PHDVXUHPHQW#V\VWHPV1

Table B.1 Unit Conversions for Standard (US) and Metric Measures

)URP 0XOWLSO\#%\= 7R#*HW=

%ULWLVK#WKHUPDO#XQLWV#+%78, 31584<<9 .LORFDORULHV#+NFDO,

%ULWLVK#WKHUPDO#XQLWV#+%78, 313335<634; .LORZDWWV#+N:,

,QFKHV#+LQ, 518733383; &HQWLPHWHUV#+FP,

)HHW#+IW, 31637;3393<9 0HWHUV#+P,

6TXDUH#IHHW#+IW5, 313<5<3674 6TXDUH#PHWHUV#+P5,

&XELF#IHHW#SHU#PLQXWH#+IW62PLQ, 3135;64:349 &XELF#PHWHUV#SHU#PLQXWH#+P62PLQ,

3RXQG#+OE, 317868<575:: .LORJUDP#+NJ,

.LORFDORULHV#+NFDO, 61<9;65 %ULWLVK#WKHUPDO#XQLWV#+%78,

.LORFDORULHV#+NFDO, 41495:<#×#4306 .LORZDWWV#+N:,

.LORZDWWV#+N:, 674513; %ULWLVK#WKHUPDO#XQLWV#+%78,

.LORZDWWV#+N:, ;8<1;5; .LORFDORULHV#+NFDO,

0LOOLPHWHUV#+PP, 3136<6: ,QFKHV#+LQ,

&HQWLPHWHUV#+FP, 316<6: ,QFKHV#+LQ,

0HWHUV#+P, 6<169<<<9 ,QFKHV#+LQ,

0HWHUV#+P, 615;3;66 )HHW#+IW,

6TXDUH#PHWHUV#+P5, 431:96;: 6TXDUH#IHHW#+IW5,

&XELF#PHWHUV#SHU#PLQXWH#+P62PLQ, 681647778 &XELF#IHHW#SHU#PLQXWH#+IW62PLQ,

.LORJUDPV#+NJ, 515379 3RXQGV#+OE,

7RQ#+UHIULJHUDWHG, 45/333 %78V#SHU#KRXU#+%782KU,
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Index

$
$LU#)ORZ#5HTXLUHPHQWV/#4:
$UUD\#)UDPH/#55

&
&DEOH#5HTXLUHPHQWV/#47
&DFKH#0DQDJHPHQW/#59
&KDQQHOV/#54
&OHDUDQFH#5HTXLUHPHQWV/#46
FRPPDQG#WDJ#TXHXLQJ/#59
&RQILJXUDWLRQ

$OWHUQDWH#3DWKLQJ/#65
'HILQLQJ#/81V/#63
)LEUH#$GGUHVVLQJ/#64
/$1#,QWHUIDFHV/#66
/81#0DSSLQJ/#64
2SHQ#6\VWHPV/#63
6HWXS#3DUDPHWHUV/#68
6WRUDJH/#6:±78

&RQQHFWLYLW\/#;

'
'DWD#$FFHVVLELOLW\/#<
'DWD#0DQDJHPHQW/#5:
'LPHQVLRQV/#45
'LVN#$UUD\#*URXSV/#56

(
(PHUJHQF\#3UHFDXWLRQV/#7

(OHFWULF#6KRFN/#7
)LUH/#7

(UURU#5HSRUWLQJ/#43

)
)LEUH#&KDQQHO/#54
)ODVK#$FFHVV/#5:
)ORRU#/RDG#5DWLQJ/#46±47

*
*ORVVDU\/#7<
*5$3+07UDFN/#44

+
+LWDFKL#'DWD#6\VWHPV#6XSSRUW#&HQWHU/#7;
+L07UDFN/#43
+0'(/#44

,
,QWHUPL[/#58

/
/RJLFDO#8QLWV/#59
/81#0DQDJHPHQW/#5:
/81#0DQDJHU/#5:
/81#6HFXULW\/#5;
/81V/#59/#63/#64
/81V#:LWKLQ#D#5$,'#*URXS

&RQILJXULQJ/#73

0
0DSSLQJ/#73±77
0LGGOHZDUH/#59

2
2SHQ#V\VWHP

2SHQ#V\VWHP#FRQILJXUDWLRQ#PDQXDOV/#63
2SHQ#6\VWHPV/#;

&RQILJXUDWLRQ/#63
)HDWXUHV#DQG#)XQFWLRQV/#59
0LGGOHZDUH/#59

3
3DVVZRUG#3URWHFWLRQ/#5:
3RZHU#6XSSOLHV/#54

5
5DFNPRXQW#+5.,#8QLW/#53
5DFNPRXQW#$GGLWLRQDO#+5.$,#8QLW/#4<
5DFNPRXQW#$GGLWRQDO#+5.$,#8QLW/#54
5$,'#*URXSV

&RQILJXULQJ/#6<
5$,'#,PSOHPHQWDWLRQV/#58
5$,'08/#58
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5HVRXUFH#0DQDJHU#<533/#67±69
*HQHUDO#&RQILJXUDWLRQ/#68
,QVWDOOLQJ#+RVW#3ODWIRUPV/#67
3DUDPHWHU#:L]DUG/#68
5HJLVWHULQJ#WKH#<533/#67

6
6DIHW\#3UHFDXWLRQV/#4±9

$LU#9HQWV/#5
%DWWHU\#8QLW/#6
&DEOHV/#5
(TXLSPHQW/#5
,QVSHFWLRQ#DQG#&OHDQLQJ/#6

6HUYLFH#3URFHVVRU#+693,/#56
6SDUH#'LVN

6HWWLQJ/#6;
6WRULQJ#&RQILJXUDWLRQ#'DWD/#78
6XEV\VWHP#6FDODELOLW\/#<

7
7HPSHUDWXUH#DQG#+XPLGLW\#5HTXLUHPHQWV/#48
7URXEOHVKRRWLQJ/#7:

(UURU#DQG#)DLOXUH#$OHUWV/#7;

8
8QLW#&RQYHUVLRQV/#86
8QLW#&RQYHUVLRQV#IRU#6WDQGDUG#+86,#DQG#0HWULF#0HDVXUHV/
86

9
9LEUDWLRQ/#4:

:
:DUQLQJ#/DEHOV/#9
:HLJKW/#45
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