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Cnucok nsBectHbix SMR guckoB

Mwuxaunn KyswuHos : : 03.05.2020

CnucokK n3eectHoiXx SMR auckos

AIMVHUCTPUPOBaHMeE

AHMOA3bIYHbIN OpUrMHan onyornkoBaH B hopyme ixsystems u Bpag N LUMPOKO N3BECTEH BCEM, KTO MOXET
CTOJNKHYTbCS € Npobnemoii. XoTa opuriHan gatupoaH 16 anpens 2020, oH ccbinaeTcst B TOM YMcrne Ha bonee
nosgHue nyénukauum, To ecTb 0BHOBNSANCS.

YKecTkme ancku, KOTopble 3annUcbiBalOT AaHHbIE B NEPEKPLIBAIOLLMXCS, «4epenuyHbIX» OpoXKax® [nof 3Be3godkamu
— NPUM NepeBoOYMKa, CM B KOHLIE TEKCTa], UMEHT GOSbLIYIO MIIOTHOCTL 3arucu, YeM Te, KOTOpble 3TOM0 He Aenaror.
Mo npuyrHam CTOMMOCTU N EMKOCTM Npou3BoauTenu Bece vawle nepexogat Ha SMR, Shingled Magnetic Recording.
SMR — 3aT10 cpbopma PMR (nepneHavkynapHas MarHUTHas 3anucb). [opoxXKu nepneHankynsapHbl U HanoXeHb! apyr
Ha gpyra. B aton tabnmue CMR (0bblvHasa marHnTHasa 3anmck) Oyaet o3Havatb «PMR 6e3 ncnonb3oBaHus
HanoXeHUs JOPOXEK».

SMR nosBonsieT nponssoanTeNsiM npeaarate 6omnee BbICOKYH EMKOCTb €3 HE0OX0AUMOCTM KapAnHarbHOro
n3meHeHuns 6a3oBon TexHonormm 3anncu. Hoeble TexHonornm, Takne kak HAMR (TennoBasi MarHMTHas 3anuchb),
MOrYT UCMONb30BaTbCs C UK 6e3 HanoxeHus gopoxek. [Nepsble Takme gucku oxungatotcs B 2020 rogy, B ntobom n3
BapUaHTOB.

SMR XOopoLwlo noaxoanT and obecneveHuns 60MbLIO EMKOCTM MO HEBLICOKOW LiEHE, KOraa Yncro onepau,vuh 3anucu
Mano, a YTeHnAa — BEeNnKO.

SMR umeeT xyaLwyo yCTONYUBYHO NPOU3BOANTENBHOCTL 3anucu, Hexxenu CMR, 4TO MOXET BbI3BaTb CEPLE3HbIE
npobrembl BO BpEMs pecunbBepa*™ unv gpyrux onepaumii ¢ UHTEHCUBHOW 3anncbio, BNNOTb 40 cbos 3Toro
pecunbBepa. B 6onblunMHCTBE cnyyaes xenatenbHo BbibpaTtb npmBog CMR. 3ToT nocT — nonbiTka cobpatb BMecTe
n3BecTHble SMR-AMCKN U UCTOYHMKN 3TOWN MHADOPMaLUN.

CywectsyeT Tpu Tna SMR:

¢ YnpaBnsiembii camMuMm guckom, drive managed, DM-SMR, koTopsbii Henpo3spayeH ans OC. 3T1o o3HavaerT, 4To
ZFS He MOXeT ynpasnsTb 3anucbio U 3TO XyALWMIA TMN 4ns ucnonb3osaHusa ZFS. MNMpoctoe npasuno: n3berante
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anckoB DM-SMR, ecnu Tonbko y BaC HET KOHKPETHOrO Cry4yas MCNob30BaHMWs, Korga ONYCTMMO YBENUYEHne

BPEMEHW BOCCTaHOBIEHUS (HEAENA UNn AONbLUE), U Bbl 3HAETE, YTO NPMBOA NpoJormkmT pabotate ¢ ZFS Bo

Bpemsi BoccTaHoBneHus. Cmotpum (h)

e YBegomnstowmmn xoct, Host Aware, HA-SMR, koTophbin paspaboTaH, 4Tobbl gate ZFS*** npegcraeneHne o
npouecce SMR. O6paTtute BHUMaHue, 4to koga ZFS ansa ncnons3oaHns HA-SMR He cywecTByeT. bes atoro

koga guck HA-SMR Bepnet cebs kak guck DM-SMR B Tom, 4TO Kacaetcsa ZFS.
¢ Ynpasnsiembli xocToM, Host Managed, HM-SMR, koTopbiin He umeeT 0bpaTHON COBMECTUMOCTH U TpedyeT

ZFS*™* nna ynpasneHus npoueccom SMR.

A npegnonarato, 4To ZFS B HacTosee Bpems He obpabatbiBaeT anckm HA-ZFS unu HM-ZFS, Tak kak anga atoro
notpebyertca nepesanncb bnoyHbix ykasatenen. Cmotpute ctpanuuy 24 (d), a Takke (i) u (j).

MpownssoauTens un

pasmep

WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
WD — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"
Seagate — 3.5"

Seagate — 3.5"
Seagate — 3.5"

Ne mopenu
WD20EFAX
WD30EFAX
WD40EFAX
WD60EFAX
WD20EZAZ
WD30EZAZ
WD40EZAZ
WD60EZAZ
WD40EMAZ
WD60EMAZ
WD60EDAZ
ST2000DM005
ST2000DM008
ST3000DM007
ST4000DM004
ST5000DM003
ST6000DM003
ST8000DM004
ST5000DM000
ST5000AS0011

ST6000AS0002
ST8000AS0002

HassaHve

2TB WD Red
3TB WD Red
4TB WD Red
6TB WD Red
2TB Blue

3TB Blue

4TB Blue

6TB Blue

4TB Elements
6TB Elements
6TB My Book
2TB Barracuda
2TB Barracuda
3TB Barracuda
4TB Barracuda
5TB Barracuda
6TB Barracuda
8TB Barracuda
5TB Desktop
5TB Archive

6TB Archive v2
8TB Archive v2

Tun

DM-
SMR

DM-
SMR

DM-
SMR
DM-
SMR
DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR
DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR

DM-
SMR
DM-
SMR
DM-
SMR

DM-
SMR

HA-

Mpym

(1), EFRX is CMR

(12) and inferred from (13), EFRX
is CMR

(1), EFRX is CMR

(1), EFRX is CMR

Inferred from (4), EZRZ is CMR
?, EZRZ is CMR

?,EZRZ is CMR

Inferred from (4), EZRZ is CMR
(12)

(12)

(14)

Inferred from (8)

(2)

Inferred from (8)

(2)

2TB platter as per (15)

Inferred from (8)

(2)

(2)

(3)

3)
(3) and (10)
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Seagate — 3.5" STB000AS0003  8TB Exos (Archive v3) g (2)

Toshiba — 3.5" HDWD240UZSVA 4TB P300 Desktop e (1

Toshiba — 3.5" HDWD260UZSVA 6TB P300 Desktop g,'\\/l";{ (1)

Toshiba — 3.5" DTO2ABA400  4TB DT02(-V) SV CE)

Toshiba — 3.5" DTO2ABA600  6TB DT02(-V) SV CE)

HGST — 3.5" DC HC600 Series [#15: 19T8 and 2078 HE- ()

Toshiba — 2.5" HDWL110 1TB L200 Slim SV CE)

Toshiba — 2.5" HDWL120 2TB L200 oy (1), see alsolist at (18)
Toshiba — 2.5" MQO4ABF100  1TB MQO4 QM‘R (1)

Toshiba — 2.5" MQO4ABD200  2TB MQO4 SV CE)

WD — 2.5 WD9000LPZX  900GB Blue o (16)

WD — 25" WD10SPZX 1TB Blue gII\\/I/I-R Egg),)also as HGST Travelstar, see
WD — 2.5 WD10SPWX  1TB Blue g,'\\/l"'R (16)

WD — 25" WD20SPZX  2TB Blue e ©

WD — 2.5" Various Not For Resale g,'\\/l";{ List at (17)

Seagate — 2.5" ST1000LM048  1TB Barracuda gm;{ (7), see also list at (19)
Seagate — 2.5" ST2000LM015  2TB Barracuda gm-R (7), see also list at (19)
Seagate — 2.5" ST3000LM024  3TB Barracuda gk/l/l-R (7), see also list at (19)
Seagate — 2.5" ST4000LM024  4TB Barracuda gk/l/l-R (7), see also list at (19)
Seagate — 2.5" ST5000LM0O00  5TB Barracuda gll\\/l/l-R (7), see also list at (19)

[ononHeHnsa n3 KOMMEHTOB

SMR

1) WD — 2.5" 1TB Black WD10SPSX VicTouHuk

2) MNMpo Seagate — noxoxe, HabntogaeTcsa pasHas KOHCTPYKUUSA Y OOQHOW M TOW e Mogdenu.
Kak npumep cM B komMeHTax o ST3000DMO001

[D,anee naeT CnnUcok nutepatypbl U UICTOYHUKOB CO CCbIJIKaMu. nepeBO,D,VITb X Ha3BaHUA HE BUXY CMbICJ'Ia]

(a) HA-SMR and HM-SMR in ZFS: 2014, Tim Feldman of Seagate, http://open-zfs.org/w/images/2/2a/Host-
Aware_SMR-Tim_Feldman.pdf

(b) HA-SMR presentation, recording: 2014, Tim Feldman, https://www.youtube.com/watch?v=b1yqjV8gemU

© HA-SMR education: 2014, Mary Dunn and Tim Feldman of Seagate, https://www.snia.org/sites/default/files/Dunn-
Feldman_SNIA_Tutorial_Shingled_Magnetic_Recording-r7_Final.pdf

(d) ZFS on SMR: 2014, Robert Novak, https://storageconference.us/2014/Presentations/Novak.pdf

(e) HM-SMR paper: 2013, Albert Chen et al, WD:
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https://blog.westerndigital.com/wp-content/uploads/2020/04/2020_04_22_WD_SMR_SKUs_1Slide.pdf
http://open-zfs.org/w/images/2/2a/Host-Aware_SMR-Tim_Feldman.pdf
https://www.youtube.com/watch?v=b1yqjV8qemU
https://www.snia.org/sites/default/files/Dunn-Feldman_SNIA_Tutorial_Shingled_Magnetic_Recording-r7_Final.pdf
https://storageconference.us/2014/Presentations/Novak.pdf

https://www.snia.org/sites/default/files/SDC15_presentations/smr/AlbertChen_JimMalina_Host_Managed_SMR_revision5.¢
(f) DM-SMR and CMR zones, resilvering woes: https://blocksandfiles.com/2020/04/15/shingled-drives-have-non-
shingled-zones-for-caching-writes/

(g) Code to make ext4 HA-SMR aware: 2015, Seagate, https://github.com/Seagate/SMR_FS-EXT4

(h) Performance and resilver results of using Seagata Archive v2 8TB on FreeNAS:
https://www.ixsystems.com/community/threads/seagate-8tb-archive-drive-in-freenas.27740/page-2

(i) The intricacies of BPR: 2013, Matt Ahrens, https://youtu.be/G2vIdPmsnTI?t=2675

(j) BPR is so complex no new features can be added afterwards: 2020, BSD Now podcast, from roughly 22:00,
https://www.bsdnow.tv/340

(k) SMR presentation: 2015, Manfred Berger HGST, https://youtu.be/a2lnMxMUxyc

() OpenZFS Office Hour discussion on SMR: 2015, SMR, Resilvering, Possible Solutions at around 20, 31 and 46
mins respectively, https://youtu.be/mS4bfbEq461?7t=1220

(m) SAFS example file system for HA-SMR: 2015, Huewai R&D,
https://www.snia.org/sites/default/files/SDC15_presentations/smr/StephenMorgan-An_SMR-Aware_Append_Only-
FiveSystem.pdf

(n) HISMRFs research file system for SMR: 2014,
https://www.researchgate.net/publication/271472461_HiSMRfs_A_high_performance_file_system_for_shingled_storage_al
(o) Poster for Zone-based Storage Tiering for HA-SMA: 2017, University of Minnesota,
https://sc17.supercomputing.org/SC17 Archive/tech_poster/poster_files/post204s2-file2.pdf

(p) Manylogs concept, platters would need SMR and CMR sides: 2016, IEEE,
https://ieeexplore.ieee.org/document/7897075

(q) Toshiba presentation on SMR technology: 2015, https://www.toshiba.co.jp/tech/review/en/01_02/pdf/a08.pdf

McTouHMKM yTBepXAeHUA, YTo AUCK ucnonbsyet SMR

(1) WD Red 2TB to 6TB are DM-SMR: https://blocksandfiles.com/2020/04/14/wd-red-nas-drives-shingled-magnetic-
recording/

(2) Seagate drives that use DM-SMR: https://blocksandfiles.com/2020/04/15/seagate-2-4-and-8tb-barracuda-and-
desktop-hdd-smr/

(3) Seagate data sheet for DM-SMR Archive drives: https://www.seagate.com/www-content/product-content/hdd-
fam/seagate-archive-hdd/en-us/docs/archive-hdd-dS1834-3-1411us.pdf

(4) WD data sheet for WD Blue, note 256MB cache suggesting DM-SMR:
https://documents.westerndigital.com/content/dam/doc-library/en_us/assets/public/western-digital/product/internal-
drives/wd-blue-hdd/data-sheet-wd-blue-pc-hard-drives-2879-771436.pdf

(5) User asserting 2.5" WD Blue 1TB is SMR: https://community.wd.com/t/smr-trim-on-a-wd10spzx-under-
vista/237101

(6) User asserting 2.5" WD Blue 2TB is SMR: https://www.newegg.com/Product/SingleProductReview?
reviewid=5188127

(7) Anandtech lists Seagate 2.5" Barracuda as SMR: https://www.anandtech.com/show/10757/seagate-introduces-
barracuda-25-mobile-hard-drives-with-up-to-5-tb-capacity

(8) Seagate data sheet for Barracuda, note 256MB Multi-Tiered cache suggesting DM-SMR:
https://www.seagate.com/www-content/datasheets/pdfs/3-5-barracudaDS1900-11-1806US-en_US.pdf

(9) HGST Host-Managed SMR DataCenter drives: https://www.westerndigital.com/products/data-center-
drives/ultrastar-dc-hc600-series-hdd

(10) Seagate datasheet for 8TB Archive v2 showing HA-SMR: https://www.seagate.com/www-content/product-
content/hdd-fam/seagate-archive-hdd/en-us/docs/100795782a.pdf

(11) Toshiba's list of DM-SMR drives: https://toshiba.semicon-storage.com/ap-en/company/news/news-
topics/2020/04/storage-20200428-1.html

(12) WD platter sizes: https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-35_9883.html|
(13) WD data sheet for WD Red, note 256MB cache suggesting DM-SMR:
https://documents.westerndigital.com/content/dam/doc-library/en_us/assets/public/western-digital/product/internal-
drives/wd-red-hdd/data-sheet-western-digital-wd-red-hdd-2879-800002.pdf

(14) WD platter sizes niche products: https://rmI527 .blogspot.com/2010/10/hdd-platter-database-western-digital-
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https://www.snia.org/sites/default/files/SDC15_presentations/smr/AlbertChen_JimMalina_Host_Managed_SMR_revision5.pdf
https://blocksandfiles.com/2020/04/15/shingled-drives-have-non-shingled-zones-for-caching-writes/
https://github.com/Seagate/SMR_FS-EXT4
https://www.ixsystems.com/community/threads/seagate-8tb-archive-drive-in-freenas.27740/page-2
https://youtu.be/G2vIdPmsnTI?t=2675
https://www.bsdnow.tv/340
https://youtu.be/a2lnMxMUxyc
https://youtu.be/mS4bfbEq46I?t=1220
https://www.snia.org/sites/default/files/SDC15_presentations/smr/StephenMorgan-An_SMR-Aware_Append_Only-FiveSystem.pdf
https://www.researchgate.net/publication/271472461_HiSMRfs_A_high_performance_file_system_for_shingled_storage_array
https://sc17.supercomputing.org/SC17%20Archive/tech_poster/poster_files/post204s2-file2.pdf
https://ieeexplore.ieee.org/document/7897075
https://www.toshiba.co.jp/tech/review/en/01_02/pdf/a08.pdf
https://blocksandfiles.com/2020/04/14/wd-red-nas-drives-shingled-magnetic-recording/
https://blocksandfiles.com/2020/04/15/seagate-2-4-and-8tb-barracuda-and-desktop-hdd-smr/
https://www.seagate.com/www-content/product-content/hdd-fam/seagate-archive-hdd/en-us/docs/archive-hdd-dS1834-3-1411us.pdf
https://documents.westerndigital.com/content/dam/doc-library/en_us/assets/public/western-digital/product/internal-drives/wd-blue-hdd/data-sheet-wd-blue-pc-hard-drives-2879-771436.pdf
https://community.wd.com/t/smr-trim-on-a-wd10spzx-under-vista/237101
https://www.newegg.com/Product/SingleProductReview?reviewid=5188127
https://www.anandtech.com/show/10757/seagate-introduces-barracuda-25-mobile-hard-drives-with-up-to-5-tb-capacity
https://www.seagate.com/www-content/datasheets/pdfs/3-5-barracudaDS1900-11-1806US-en_US.pdf
https://www.westerndigital.com/products/data-center-drives/ultrastar-dc-hc600-series-hdd
https://www.seagate.com/www-content/product-content/hdd-fam/seagate-archive-hdd/en-us/docs/100795782a.pdf
https://toshiba.semicon-storage.com/ap-en/company/news/news-topics/2020/04/storage-20200428-1.html
https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-35_9883.html
https://documents.westerndigital.com/content/dam/doc-library/en_us/assets/public/western-digital/product/internal-drives/wd-red-hdd/data-sheet-western-digital-wd-red-hdd-2879-800002.pdf
https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-35.html

35.html

(15) Seagate platter sizes: https://rmI527.blogspot.com/2010/10/hdd-platter-database-seagate-35.html

(16) WD platter sizes 2.5": https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-25.html

(17) WD platter sizes 2.5 niche products: https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-
25 2393.html

(18) Toshiba platter sizes 2.5 https://rmI527 .blogspot.com/2010/09/hdd-platter-database-toshiba-25.html

(19) Seagate platter sizes 2.5": https://rm|527.blogspot.com/2010/09/hdd-platter-database-seagate-25.html

(20) HGST platter sizes 2.5": https://rmI527.blogspot.com/2010/09/hdd-platter-database-hitachi-25.html

MpumeyaHns nepeBog4mka
*) KpaTkas cnpaska 4Tto Takoe SMR

**) Resilver — ucxogHo “3aHoBo cepebpuTb”’ Npyn BOCCTaHOBMEHMM 3epKkana. B HacTosLwee Bpemsa TepMnH ropasgo
aKTMBHeEe Ucnonb3yeTcs B obnactu zfs n nogobHbIx cucTeM. .. Xopoluee nyobrmyHo AOCTYMHOE aHros3biYHoe
onpepneneHue

Zpool Resilver — amo onepayusi no éoccmaHoe1eHur0 YemHocmu 8 ryse fubo u3-3a nospexx0eHHo20 ycmpolicmea
(Haripumep, AUCK MOXem 8PeMEeHHO 8bIfNacmb U HYXHO «Hagepcmamb yryuweHHoe»), nubo us-3a HedagHo
3aMeHeHHo20 ycmpolicmea.

A 6yay ncnonb3oBaTth TpaHcnUTepaumio “pecunobeep”.

***) SMR Boobuwe n, B yactHoctn, HA-SMR, paspaboTtaHbl 6e3 Bcakon ornagkm Ha ZFS. Moatomy IMHO
onpegeneHne aBTopa Hago paccMaTpuBaTh Kak YacTUYHOE, OTHOCALLeecs Nb K ZFS — 4TO He MEHSIET, BNpoYemMm,
cytn. HanomHtio takke, 4to HM-SMR 1 HA-SMR aucku yxe AOCTYNHbI Ha pbiHKe (M BHECEHbI B Tabnuuy B 3TOM
nocre).
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https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-35.html
https://rml527.blogspot.com/2010/10/hdd-platter-database-seagate-35.html
https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-25.html
https://rml527.blogspot.com/2010/10/hdd-platter-database-western-digital-25_2393.html
https://rml527.blogspot.com/2010/09/hdd-platter-database-toshiba-25.html
https://rml527.blogspot.com/2010/09/hdd-platter-database-seagate-25.html
https://rml527.blogspot.com/2010/09/hdd-platter-database-hitachi-25.html
https://www.nix.ru/computer_hardware_news/hardware_news_viewer.html?id=190645
https://docs.joyent.com/private-cloud/troubleshooting/disk-replacement#resilver

