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USAGE

The SNIA hereby grants permission for individuals to use this document for personal use only, and for corporations
and other business entities to use this document for internal use only (including internal copying, distribution, and
display) provided that:

1. Any text, diagram, chart, table or definition reproduced shall be reproduced in its entirety with no
alteration, and,

2. Any document, printed or electronic, in which material from this document (or any portion hereof) is
reproduced shall acknowledge the SNIA copyright on that material, and shall credit the SNIA for granting
permission for its reuse.

Other than as explicitly provided above, you may not make any commercial use of this document, sell any or this
entire document, or distribute this document to third parties. All rights not explicitly granted are expressly reserved
to SNIA.

Permission to use this document for purposes other than those enumerated above may be requested by e-mailing
tcmd@snia.org. Please include the identity of the requesting individual and/or company and a brief description of
the purpose, nature, and scope of the requested use.

All code fragments, scripts, data tables, and sample code in this SNIA document are made available under the
following license:

BSD 3-Clause Software License
Copyright (c) 2019, The Storage Networking Industry Association.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

* Neither the name of The Storage Networking Industry Association (SNIA) nor the names of its contributors may be
used to endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

SNIA Emerald™ V4 Taxonomy SNIA Technical White Paper 2
September 18, 2019



DISCLAIMER

The information contained in this publication is subject to change without notice. The SNIA makes no warranty of
any kind with regard to this specification, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose. The SNIA shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this specification.

Suggestions for revisions should be directed to http://www.snia.org/feedback/.

Copyright © 2019 SNIA. All rights reserved. All other trademarks or registered trademarks are the property of their
respective owners.
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[ZLC®HIC

RITDIKEZHFT H1-OIZ. SNIA Emerald"75¥E%. SHDRA FL—P VR TLZEKY EREICER
TEALSICEHSLVIEET S, COFEH - HRIZEK Y. SNIA Emerald"EAMERELEHRE LV
ENERGY STAR® for Data Center Storage {T# CEE SN TS HETICTHIETE %,

AFL—DFRIF, BRRABEATOTERENEY )Y FAT—FRAFL—DIEOCHRZEZREE
ALTEF, BHED SNIA Emerald H$BTIE. COESHHEBENN—FT 4RI RS TOTF—Ti
EERLATIVIZHEEIATNS, COLIBHRKEIYBYICRYKRS -HIZ, SHERDHE
CHLWATIVZEZEMT S, HLOWATIVZERRETEEOIC, HFLORLEMOBRBER

My bl Z58ITEMY 5, SHEROHLVSETE. FEEEVIY FXT—FXbL—D%
NVSS (REFMEV Y Y FRT—F) £y FOBRZEZDHATIVEZBEL THIZERY KD,

HEFOH LWV BIIBRFEODEERN—XETIEIN, TARY, UL—NT)L, REAT4T7EN
SEBEDRML—UTFT A ZADA A FIZ NVSS (REHEMEY Y Yy FRT—F) ZEMLEZRA L—D
Yy bEEAT D, MA T, BEffi7z IBOD ZEYZS =DITA US4 15 #EBML., LWD2HhDH
HEUZEEL., AELO-OICERZTEMNT 5, HILLWSETE., aoN—ID X L=/
2 ET—=D / AVEA—FOYINDTTTAIT7A Y /NN A= —D RITRY Ebh
B, ChoDEBRERIE. HEDAML—CVRATLOGEREIZETN G VHIBOH® L LWEETSH
5o

BFD5SE
BEDR b L— 5B, SNIA Emerald BABEREMH/AA—Y 3> 3.03 CRBEEA TS, S0
HHEROENRE Table 1 &£ LTUTFIZRY,

Level Category
Online Near-Online Removable Media Library | Virtual Media
(Sect 5.5) (Sect 5.5) (Sect 5.7) Library
(Sect 5.8)
Consumer/ Online 1 Near-Online 1 Removable 1 Virtual 1
Component?
Low-end Online 2 Near-Online 2 Removable 2 Virtual 2
) Online 3 Near-Online 3 Removable 3 Virtual 3
Mid-range -
Online 4
High-end Online 5 Near-Online 5 Removable 5 Virtual 5
Mainframe Online 6 Near-Online 6 Removable 6 Virtual 6
a  Entries in this level of taxonomy include both consumer products and data-center
components (e.g., stand-alone tape drives)

Table 1. Existing high-level taxonomy table from the SNIA Emerald v3.0.3 Specification

Z D7 ¥EIE. Energy Star for Data Center Storage /\— 3 > 1.0 DARBIZAR SNz, Fl=. #2075
A422hBOD PEBO—I YRR ML=V RXATAICERINS Z EABEESINTUL =, Energy Star
THIUSAY 2 ICEATHIL—ILOBREAINIZEZIZ, #0574 2 BRIZEDDHR FL—IREIC
B9 5EH RAD O/NA—T 3 i E) NEMEhf=, COEHICEY. EH#EED JBOD MRSt EHh
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b, T T. SNIA Tl&, {E#EED BOD TNA RADLARNILEFVSA4 15 ELTEMTSHELSIC
RELTWLS, BOD (I, ZDHMEAUSA VBB EZRBI-TI=H. #5142 15 ELTLHLIHEE
TERW, 2542 15IB0D I, Z7HAUSA VIV RTLERIIREATA 75475 TER
TELHMN., RAVF7OVERTIEEGL, DATLDO—EIZHEDZA5,

TORFTOHERIZIE, IBOD LANILHIEAAENRTILNS,

Level Category
Online Near-Online Removable Media Library | Virtual Media
(Sect 5.5) (Sect 5.5) (Sect 5.7) Library
(Sect 5.8)
Consumer/ Online 1 Near-Online 1 Removable 1 Virtual 1
Component?
JBOD Online 1.5
Low-end Online 2 Near-Online 2 Removable 2 Virtual 2
. Online 3 Near-Online 3 Removable 3 Virtual 3
Mid-range -
Online 4
High-end Online 5 Near-Online 5 Removable 5 Virtual 5
Mainframe | Online 6 Near-Online 6 Removable 6 Virtual 6
a  Entries in this level of taxonomy include both consumer products and data-center
components (e.g., stand-alone tape drives)

Table 2. Proposed JBOD-level addition to Taxonomy

JBOD (Tjust a bunch of disks/drives| DEEFEE) (&, MEffi7Zz] JBOD T. R b L—IREMEBENFEAA
FNTWEBEWT—FTIOF¥TH5, IBOD FLAHRDT 4« A%, BERADRY) 2 —L& L THEE
BlEE. REMICERZ L CHEH—DRER) 2 —LERET R ELTED, EEINFRY 21—
LIZIETERENE WD, B—DN—FK RS TOHENRER) 1 —L2EOREE KD, &V
BLLANLTEH, EEACHEEOR ED-ODTEEINREINDIGELH S,

SNIA Emerald™{t4#kD#NE 1) 1) —RBFIZEKE SN-HFEIE. TORFSR (2011 F) OBREFENTY /0O
C—IZEDOVWTHEY., 203 FITT—4 B —XAL—UHELTENERGY STAR IZEEA SN, *
DU, TUA—TSAXRML—PVRTFLADY) Y FAT—RRAML—2 (75vdanrR—
ADAEYTNAR) [F, FIZVIYFRTF—FT4RY (SSD) THERIN, HFEYICEMEo1=
FOALA VR ML= ELTIEHEREINT, F-0BREF vy 2aTHOz. THEUME, SSD (X
FEMNEML., HEETNOT, Z2LD SSD BERVATLNTED&KSI1ZH -z, §TIE. 75V
VAR—ZRDAENTNAREN—DRATURT—E X L—DRAOARAEBBRA ML= E LTHERAL
TWBRH LW RTLABLZHEGE LTS, CALDT/NA RIE, AFUNARICEEERSATL
5EME. APL—2a0 bA—5HD PC W—FIZEEIATWEELDMH S,

CDEIBERML—DF7—FT IO FYICEITHEIALDILRASEBDOE >MNIFICHE->TULVS, SSD [,
HEEDWIRT AR ESATOXTARY RS54 TEIXEL B HREHEEF>TWLS, P, T
At YyHAEYNIAANDEEEGEFERAT S5 aR—ADAEY TN/ XX, BUDHFET
BEINTULVENDF LUVMERME L HREEMEERT . COLSBERIZEINT, SNIA TlE, #
LWTF2/80—%&KY@EUIERYKRS ODILESEERE L=,
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A=y FODEA
BEFED Emerald 4B T, 4 DDEBLEWVWA RL—ATTY (FoSA40, ZFHUSA4 0, ) L—
NITNWATATSATS), REATAT7S547T3) NEEINTWD, IHERPEOHF LR +
L= RTFALIZHIET BEHIZ, COEIBVRATLATHERASNDAZRA N —CTNRAARADEAT
EERTH5—MAED Tty b AERASHhIz, 25LT,. A bL—CEy M, BEODTARY
SVNL—=INTNWAT ATy FEFLLONSSEY FOEANEENDZEIZHE 2Tz, TARIEY
FETRTDAVSAVVARTLEZTAUSA VIV RATLATRONDREZ VT T/8M A THERK
SN, ULA—NITNW/REATATEY FMETRTDIL—NTNATATI3A4TSVIRATLE
REATATISATIVVRTLATRONDT—TTNARATEREINS, AT LRNILIIEREE
DHREMSEBEINGEN -z (B 1 ZSH), FHILLINVSS £y MK, FERMEY )Y FAT—FX
FL—DIZEDCTRTDRA ML=V RATLEEDDEHICEASIAfz, COLKS3BRAL—D
DRATLFEITFZFITIVYIOTIOERREAERY 7O EADELE LI EYR— T 5,

NVSS Ey FDATI) LRILIFELULELDICHFEEATNS (B2 288),

Storage Sets

Level Category Level Category
Online Near-Online Removable Virtual
(Sect 5.5) (Sect 5.5) Media Library Media Library
Consumer/ Online 1 Near-Online 1 (Sect 5.7) - (Sect 5.8)
Component Consumer/ Removable 1 Virtual 1
1BOD Online 1.5 Component
Low-end Online 2 Near-Online 2 JBOD -
" " Low-end Removable 2 Virtual 2
Mid-range Online 3 Near-Online 3 Removable 3 Virtual 3
Online 4 Mid-range
High-end Online 5 Near-Online 5 - -
Mainframe Online 6 Near-Online 6 ngh-end Removable 5 V!rtual 5
Mainframe Removable 6 Virtual 6

Figure 1. Introducing Storage Sets

NVSS Set

Fabric Memory
Access Access
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Storage sets

[ |

Disk Set Removable & NVSS Set
Virtual Media Set

/ \

Level Category
Fabric Memory
Access Access

Consumer/ | Online 1 Online 1

Component

JBOD Online 1.5

Low-end Online 2 Online 2

. Online 3 Online 3

Mid-range Online 4 Online 4

High-end Online 5 Online 5

Mainframe | Online 6 Online 6

Figure 2. NVSS Set

TEEEV)Y FRT—FRA L=V R—ZADR ML=V R T LEGICEEMR T ON-YE TN
A RFFEEICESPTWS =, DEOFHLLWVN—U 3 VI(ZX, RAIBHEE LTT/NA AD5EF,
BHE., BEUT—REEXTYI T INEEFRTNS, TOR (K3) (X, HRD2ODELLE
ETHd, EADOMDINIE, 2y FT—IHEGET7 LA NICEEIA-ERERLTWNS, CDOE
DT —% 80— K&, open, read. write L EDREED 10 (T7TUVITHOER) TUZF4T
ZERALTCHMEND, GRIOEDIIEX, H—/\DAFYNXALIZRYMFFoNFZNA—SRTFTY
F-AEYZRLTWS, COBEIE. load Ostore GEDAEYTFTIOERATYI T4 ITNTNAR
EDT—ADRYRYIZERINS,
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Non-Volatile Solid

State Storage Location

NVSSS

Fabric
Access

(oo ) weman) (D

\
1/0. Ctrl.

HBA -

Network*

i

Memory
Access

Notes

Pre-SNIA Emerald™ Rev 4.0, data transfer was Fabric Access only
Memory-connected NVSSS may be via DIMM, PCI bus or solder

Memory Access data transfer is via load and store primitives get() and put()
Fabric Access data transfer is via 10 primitives read() and write()

* Examples — Ethernet, Fibre Channel and Infiniband

Figure 3. Alternate CPU - 10 Path lllustrations
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SEREENRESR

ROEE BN
Classification
Attribute Online 1 Online 2 Online 3 Online 4 Online 5 Online 6
Access Pattern Random/ Random/ Random/ Random/ Random/ Random/
Sequential Sequential Sequential Sequential | Sequential Sequential
MaxTTFD (t) t<80ms t<80ms t<80ms t<80ms t<80ms t<80ms
Direct-
Connectivit Not Specified connected to Network- Network- Network- Network-
Y P single or connected connected connected connected
multiple hosts
Consumer/
Component Yes No No No No No
Integrated
Storage Optional Optional Required Required Required Required
Controller
Storage . . . . . .
Protection Optional Optional Required Required Required Required
No SPOF Optional Optional Optional Required Required Required
Optional, Optional,
Stable storage |unless unless ’ . . .
support Required by Required by Required Required Required Required
protocol protocol
Non-Disruptive " . . . . .
Serviceability Optional Optional Optional Optional Required Required
FBA/CKD ) ) . . . .
Support Optional Optional Optional Optional Optional Required
Maximum
Supported 21 >4 212 > 100 > 400 > 400
Configura’riona

Maximum Supported Configuration does not apply to an all solid-state system that is not
based on replaceable storage devices.

Table 3. Existing Online Category

LIEDGRBAIZHL, EDDEER (Table3) (2, 54 15 95EZHEBML., HEAL-ZEAE KM
TEHELSICEHEGZBEELTBESN., TARIVEY MF US54 U R5EEK (Table 4) (27>
fzo A3 42 2 Tl EHEEA T avICERINRY hT—0NEBMEh, RERX FL—2
a2 hA—5HREIZHED, THITKY. T4 > 2 & Energy Star for Data Center Storage [ZB§3"
PEHLEBETEHILICED, AUTA4 2 15 HERIE. Ak L-BH74: JBOD DERZRMT 518
[CEREINBBHEEAVTA 2 &Y EHD4H0,
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Classification
Attribute
Online 1 Online 1.5 Online 2 Online 3 Online4 |[Online5 Online 6
Access Random/ Random/ Random/ Random/ Random/ |Random/ Random/
Pattern Sequential Sequential Sequential Sequential | Sequential | Sequential |Sequential
MaxTTFD (t) |t<80ms t<80ms t<80ms t<80ms t<80ms |t<80ms t<80ms
Ability to Ability to Ability to Ability to | Ability to Ability to
Multi-host e . share with 2 | share with |share with |share with |share with
™ Not Specified | share with 2
Shareability or more 2ormore |2ormore |2ormore |2 ormore
or less hosts
hosts hosts hosts hosts hosts
Consumer/ Yes No No No No No No
Component
Integrated
Storage Optional NA Required Required Required |Required Required
Controller
Storagg Optional Not Required Required Required |Required Required
Protection integrated
No SPOF Optional Optional Optional Optional Required |Required Required
Stable Optional, Optional,
storage unles_s .NOt unles_s Required Required |Required Required
Required by |integrated Required by
support
protocol protocol
Non-
Disruptive Optional Optional Optional Optional Optional Required Required
Serviceability
FBA/CKD ; Not ) . . . )
Support Optional integrated Optional Optional Optional Optional Required
System
Capacity 21 24 24 212 > 100 > 400 > 400

Table 4. Modified table for the Disk Set Online Category

NVSS 27 TV wOTHORABADSER (R 5) . VRATLRERMHZRVT, LT Rty
A5 URFEREBMUEUTHD, NVSS Y R IT7 TV VIO THOERRADVRTLBREIX, T4 R
9ty FOBELYIXENERLEBETHD, NVSS £y h 77TV I T7HOERARML—DY

TLTHERAIND FSA4TJX, REDTEHENIKEL., 2 TEDEVDLH S, 12 EOERE SSD HiE
BNV RTAIK, 3000 BUEDERE SSD A EEHINEVRATLALYBTENKE LB ATRENE
NHb, COREYTIZDONTIH, BT, NSS Y FDVRTLRERMZEET D& SITHHBAT

60
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Classification
Attribute

Online 1 Online 1.5 Online 2 Online 3 Online 4 Online 5 Online 6
Access Random/ Random/ Random/ Random/ Random/ Random/ Random/
Pattern Sequential Sequential Sequential Sequential Sequential Sequential Sequential
MaxTTFD (t) |t<80 ms t<80ms t<80ms t<80ms t<80ms t<80ms t<80ms
Multi-host Ability to share | Ability to share | Ability to Ability to Ability to Ability to share

™ Not Specified with 2 or less with 2 or more share with 2 share with 2 | share with 2 | with 2 or more
Shareability
hosts hosts or more hosts |or more hosts | or more hosts |hosts

Consumer/
Component Yes No No No No No No
Integrated
Storage Optional NA Required Required Required Required Required
Controller
Storage Optional Not integrated Required Required Required Required Required
Protection
No SPOF Optional Optional Optional Optional Required Required Required
Stable Optional, unless Optional, unless
storage Required by Not integrated Required by Required Required Required Required
support protocol protocol
Non-
Disruptive Optional Optional Optional Optional Optional Required Required
Serviceability
EE&/}SED Optional Not integrated Optional Optional Optional Optional Required
System
Capacity
(make thisa | . ” “ » « » p » “ P « " P »
qualitative home JBOD very small small medium large mainframe
description to
help guide)

Table 5. Draft table for NVSS Set Fabric Access

NVSStEY RAEYTIERAADHER (R6) [E. WSOMDETNYSSEY b I7TUvIT7o+€
ANELEDEFEL D, AFYTHVRRIZIFAVFA—SDAEYNREDEEEGNILEL -0,
ARYTORRIZEAVSA Y 15 DBEFIHFEELLEL, ABRIY FO—ZFMHEE, LR L=&L S I
AEYTOERRADF T a o TEHEWN D, BELALZLD, DATLREIZDOLTIE, £ T, NVSS
Y FOVRTLRERHUEERT S L EICEHHAT S,
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Classification
Attribute
Online 1 Online 2 Online 3 Online 4 Online 5 Online 6
Access Pattern Random/ Random/ Random/ Random/ Random/ Random/
Sequential Sequential Sequential Sequential Sequential Sequential
MaxTTFD (t) t<80 ms t<80ms t<80ms t<80ms t<80ms t<80ms
. Ability to Ability to Ability to Ability to
Multi-host e A_b|||ty to share share with 2 | share with 2 |share with 2 |share with 2
™ Not Specified with 2 or more
Shareability hosts or more hosts |or more or more hosts | or more hosts
hosts
Consumer/
Component Yes No No No No No
Storage . . . ’ h h
Protection Optional Optional Required Required Required Required
No SPOF Optional Optional Optional Required Required Required
Stable storage Optional, unless | Optional, unless
9 Required by Required by Required Required Required Required
support
protocol protocol
Non-Disruptive Optional Optional Optional Optional Required Required
Serviceability P P P P d d
System Capacity
(make this a
qualitative “home” “very small” “small” “‘medium” “large” “mainframe
description to
help guide)

Table 6. Draft table for NVSS Set Memory Access
nERMESR
AbL—Parbo—3
AbL—Tarbta—5EF, ARL=—CBREVBIT BEHODDTNAATHY . A L—DF A

AFETH 10 BROKEHS Z#BEMICWET BLS5(TOr5 LS =70y FEI—45 oY
&3 (SNIA Emerald"& N EFRIELSR/N—D 3 > 3.03 25H8),

ABEA L—oar bkao—35
ABA L—Yar bO—5 1, ABCYEBREARICHBEINE-X =20 b A—5ERL—D
ATATTHD, EMOERICHET S EEHTES,

A L—IRE

ARL—UFREF, ENBREPRMNL—DTFT NS ROBBENRELI-EEICTRTOETLIZ 10
EPRBEINDIEVSKRIETHD, COREEIE. RAID, NVNRAM, TA RIRART YT N\vo
SOURTARDRYSEVY . NI TSSOV RATFATREYVEEDN—FIZT7HY Tk
DIT7DHEABDEICE>TRMETZE S,

VATLR=E

DRATLBER. BALEVRATLAORANERBIZTAEOICHERINDIEETHD, CDIEEDE

BIE, SDATLYA XZRFNTEHETHS, BALESELTWELRTLYA XX, — &K
2, avya—< (F23421), 1BOD (FF54 215, ToRJLRIL (FT422) v
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RLoY (o34 03EF0542048) N AMZVF (5425, BEUAL T L—L (£
U742 6) THD. TURIULRNLIFE, BIMAEDRATLENMIEVATLIZELIZHRITERE
THHIENDM o=, LT, BINEESXTLIRFEAEHEEALRWEREZEATLSDIC
LT, MRS R T LIFREMGIREZHA TS,

N=—FFSATORTLIZOVTIF, ChoDRANEHANT H2FRE LTY AT LAY R— FATEE
BTARY RSATDEREFERTSHIEITLz, AV a—T YV RT AR, RECBNIES
T4 RAAITFICRFEENTWESEVRATLT, BERK, 2HOTA RV FSA4THE#HSh TS, C
DYATLIE, EEEGERLZERY FT—JZNLTERTESN., T2 U2 —RARICIIER
SN,

BOD TNNARIZFTARI ESATDL TN T ITTHD, 0TI TILTIE. 4 K54 Tt
ENIWWIIILIND, ZHDRESATFHEDTILFUSIILIETHS,

BIMNREIU R LRV RATL (F05422) £, 1EM2EORNBIY FO—S & THEME
NEHEEINE=V VTV TILIDERALRH D, COEIBIVATLIE, 4 BOKRSA TN
ERHBY., TAULD RSA TEYR—FTERL, MNREID MY LRV R T AIE, —f38
2, BIMREIU R LRILVRATLLIYEL DRSS, T2 R— T 288hZEL. HIHEED
PR ZEHR—FTES, RAEBR TR EAULD FSA TEYR—FTEEHTER—BUTH D,

SYRLYY (FUSAU3 EFUTAY 4) DRTLIE, BRERT 100 BULED FS 4 T4
R— T 28ENZEEHL. KYEBELLEEYR—FTEEIRBEATLTHD.

IR (FoT4205) SRATLEAM VT L—L (FrF14206) SRATLIE, BHORS4T
EYR— MAIRGBAFREATLATH S, RABERTIXW00EULD K54 TEZYR—+TES,

NEDEDVATLAEIZEVNTY, BRDRSATEYR— T HZLERETHY . D=
HOESATORRBIFEELGA Sz KRR (TARIEYMFUS042 5) ITHEShESR
DRT LMD D EREICK > THEFIMICTRIZHAEINSGZENHY. ChETA ROty b
U345 THADEENYR—FERTWVEVWILON 1 DULEHEHEETHD, TA RtV L
T4V AROTARIEY MF US40 3 LEAKTHY . YATLAREDNEDITATOREML
EYR—FLTVDSDLEITREVNGEEE. TORENRGELTVSREICTANSILENH S, — i
IS, YATLIE, ZORESAFELTHWARLEVWSEICANSGRNETH S,

NVSS v F U RTLDGEIE. PATLBEEDEUZERT SN, MEYEELL, N—PX T
DEV)Y RRATF—=FRML=UTNA ADBEICIE, RELGEAH B, D EIE. $HIZ. NVSS
Y R IT7ITVYIERGRA ML=V RATLATERSINSZTNAR (VYUY RRAT—FKRS47D
(SSD)) 124 TIXE S, IRED SSD DERENEHE ITHE A H/N1 b (200 MB) BT F5/84 + (63
TBUL) FTTHD, 63TB DT/\A AN 12 BEREIN-D AT LIEX, 200 MB DT /34 X H 3000
BRHINEVATLALIYBENKEZL, NVSS £y FAEYERA FL—U VAT A, EEOR
ELUNDEGTIIBREZENT S EAREL=H, SHIZHFELILL, EROREZFATS
BEDHERIE. TNNAEMNTHLIZETHDS, TNIRBNMOBFEFHHATLIZE ML TL
Kz, BEHRTEEHREZRET S EHMETHRENIZHY ., FRORAAICEDVWTEEHIER
FEDDEBRBFADVATLIZEDIZEDICIEBESHL, LIzADT, NVSS £y FR FL—U PR
TLDVRTLBEZEET DDA ENVLETH D,
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UEDXSHGREHZEDE, SNATIE, W"—FFRSAITVRATLTHEALTWWSESHEESE NVSS
Ty FRML—U YV RTATHEEMNERMICEEHRZ S EIZLTz, NVSS Y f T 7T v oiEsE
DFETIE, UTOEMMNEREFERT 5,

JBOD : BE—MSSD K54 JEHKRT., R FL—CRENERIZABINATEDT . 122D
DHRRX MZHIREN TS,

BINEE . LR/ ETIHEESHEINEZ I MY LRIV RT A,
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FOR MORE INFORMATION

For more information on the SNIA Emerald™ program, visit www.sniaemerald.com and

www.shia.org/forums/green.

The SNIA Emerald™ Power Efficiency Measurement Specification Version 3.0.3 is available at
www.snhiaemerald.com/download.

For information on the USA EPA ENERGY STAR® Data Center Storage program, visit

www.energystar.gov/products/data_center equipment/data center storage/partners.

For information on the SNIA (Storage Networking Industry Association), visit www.snia.org.
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