Pnfs over ostor



Vstorage short overview (from man)

No special hardware requirements. Commodity hardware (SATA/SAS
drives, 1Gbit+ Ethernet) can be used to create a storage

Strong consistency semantics. This makes Vstorage suitable for VMs and
CTs running on top of it (unlike object storage such as Amazon S3 or Swift)

Built-in replication
Automatic disaster recovery on hard drive or node failures

High availability. Data remain accessible even in case of hard drive or node
failures

Optional SSD caching
Data checksumming and scrubbing

Grow on demand. More storage nodes can be added to the cluster to increase



Vstorage components (from man)

Metadata server (MDS). MDSs manage metadata, like file names, and keep
control over how files are split into chunks and where the chunks are stored.
They also track versions of chunks and ensure that the cluster has enough
replicas. An MDS can be run in multiple instances to provide high availability.
Besides, MDSs keep a global log of important events that happen in the
cluster.

Chunk server (CS). ACS is a service responsible for storing real user data
chunks and providing access to these data. A Vstorage cluster must have
multiple instances of CSs for high availability

Clients. Virtuozzo Containers and virtual machines can be run natively, i.e.
directly from the Vstorage cluster. Or clients can simply mount vstorage (as
fuse mount, for example)



Object storage definition.

Object storage (also known as object-based storagell) is a

computer data storage architecture that manages data as objects, as opposed to
other storage architectures like file systems which manage data as a file hierarchy
and block storage which manages data as blocks within sectors and tracks.’? Each
object typically includes the data itself, a variable amount of metadata, and a
globally unique identifier



https://en.wikipedia.org/wiki/Object_storage#cite_note-1
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/File_systems
https://en.wikipedia.org/wiki/Block_storage
https://en.wikipedia.org/wiki/Object_storage#cite_note-2
https://en.wikipedia.org/wiki/Metadata

MuHUManbHas MHpopMaLmsa NPo cepBuUChl 0Stor on vstorage.

Os - xpaHATcAa aaHHble B popmare (uid, meta, data). OTAeNnbHbIN cEPBUC 0S
OTBeYaeT 3a CBOoto obnacTb uid.

Ns - XxpaHAaTca NyTu B nekcukorpadmyeckom nopsiake. Ectb meta n ceon uid

N3 Ns ecTb ccbl/ikM B OS (06BbEKTY Ha 0S MOXKET COOTBETCTBOBATb HECKO/IbKO
nyTemn). 3TU CCbISIKN KOHCUCTEHTHbI. Takke MOXHO co3aaTb MMA 6e3 00bEKTa,
Haob0pPOT He/b3A

ECTb areHTbl KOTOpPble, EC/IN HYXXHO, NOAHUMAIOT HYXXHbI CEPBUC HAa TEKYLLEN
Hofe, N HA0bOopPOT ero fiokar. Takke eCTb areHTbl, OTBevaroLue 3a
discover Hopf, B KniacTtepe.

S3gw - obecneunBaeT gateway A4 Aoctyna K ostor no amazon S3 rest api



Nfs/Pnfs.
Nfs npoTokosn He macluTabupyemsii - BCE I/O npoxoant yepes mds

Pnfs no3BonsT KNMEHTY nony4vntsb layout (6biBatoT pasHbiX TUNOB : block
/volume, object, file) n noka He ncTek ero cpok gencTensa obwarca c ds
Hanpamyto. NossondeT Hanpumep B cnydae file layout genatb striping v
redudant(multipath). MexaHu3m layout nocTpoeH Ha CyLLEeCTBYHOLLMX
MexaHu3max (To eCTb He Ha 0HOM YPOBHE C HUMK). Hanpumep metoa
layouget TpebyerT stateid open_state/shared_state/lock state n3 nfs. Layout
MOXXET 0T3blBaTbCA MO nHMUMaTuee mds (310 no3sosiget backchanel n3 nfs >=
4.1 Bepcun). KOMMUTUTbL MOXHO 1 Ha ds 1 Ha mds. MoXHO (4Nns ogHoro
KNMeHTa) OTnpaBnATb NapasifiesibHO HECKO/IbKO 3anpocoB Ha layout.

B nfs npegycmoTpeHO BOocCcTaHOBNEHME COCTOAHUA nocne cbosa mds(grace
period), knneHTa (cneunasnbHble reclaim), ds (multipath).



Cxema T0oro, 4to ecCTb.

Vstorage

53 gateway




Cxema Toro, 4Yto caenarb.

Wstorage

Nfs w3-4.pnfs
gateway

53 gateway

Shared
Mamespace



Peannsauus.

MmnnemeHTauus nfs - BblopaHa nfs-ganesha (cenyac Hanbonee ctaHOapPTHbIM
BapuaHT). MaHewa nogaepxmBaetr mexaHnam FSAL, koTopblin abeTparvpyet
peanusaunio NPOTOoKoa OT peasin3aummn Hmknexatlen ai1oBo CUCTEMBbI -
ec/im XoTuM nogaepXxky nfs anga ceoei doc, A0MKHbI peann3oBaTsk fsal_api
doyHKUMOHas 1 cobparthb, Kak pasaensemyto 6Mbnnoteky. MaHella ymeer
HanpumMep B runtime NOArpy>artb Ty WK NHYI0 6MBNMOTEKY B3aBUCUMOCTU OT
Tnna doc. B yactHocTu, ectb peanusaunn FSAL ona CEPH, GLUSTER,
RGW, Hanpumep.

PelueHo peannioBarb 1 BbIHECTU (PYHKUMK AN paboTkl ¢ harinamu (handle
api) Tak xxe B oTAeNbHY0 6MGNNOTEKY



Ceiiuac nonyyaem Takyt CXemy.

nfs-ganesha

Ostor client code fs_gateway




Peanusauusa fs_gateway.

Pazgennnu Ha 3 yactu - noaHATHE ppeniMopka ostor client code ans goctyna,
async 1 sync onepaumnii. Api ostor client code acMHXpoHHOE, Yepes Hero
cAenaHo async, yepes Hero sync (oxuagaem oTseta npocTo).

Anu Ha xaHa1ax (He geckpunTtopax) , umeroulee posix-nfs NogoGHbIN
NHTEepdenc.

Cnuncok sync BbI30BOB, Hanpumep

1) create_root, remove_root, get root 2) create, mkdir [dir _handle,
file_name, attrs] 3) unlink, rmdir [dir_handle, file_name] 4) lookup [dir_handle,
file_name], walk [dir _handle, file_path] 5) lookup_ref [struct pcs_stor_obj_ref]
(obtains handle without associated name 6) read, write [fh (maybe without
associated name), offset, size] 7) rddir [handle] 8) setattr, getattr
posix/extended [handle] 9) fsync [handle] 10) truncate [handle, size] 11) link
[src_handle, dest_dist_handle, dest_file _name] (produces hard link here)



ATanbl peanusauum fsal.

Fsal 6e3 pnfs - 0c060 He TpyAHo, no4ytn 1 B 1 npokmuabiBaem Sync Bbi30Bb
fs_gateway

Pnfs fsal - ganesha noanepxwnsaet layout files, haiin HakpbiBaeTCcs CErMEHTOM
uennkom. GetDevicelList Hy)XHbl aapeca ds-0B - HEMHOIO A0NMUCbIBAEM KOA
OCTOp K/IMeHTa, 4TobbI OH npegocTtansn uid -> adress. CaenaHo 6e3 multipath
N CTpalnuHra - noyemy - aasnee.

[Mepenucka nog ganesha extended api. NNo3BonaeT MmaHUnyIMpoBaTb
COCTOSAHMEM, NMO3BONSAET nogaepxarb shared_reservations.

PedakTOpUHT NOYUYNBLLETOCS UHXEHEPOM



[Mpobnemsl.

Ostor He noaaepXuBaeT nepenmMmeHoBaHne anppektTopuii (6es cymaclueauero
oBepxeaa).

PelueHune (0T MHXEHEpPOB) - rNMobasibHoe N3MEHEHNE apXUTEKTYpPbI OStor - Aasiblue

Ostor He noaAepXnBaeT HoOPMasbHO truncate 1 aBTOM3MEHEHUST pa3mepa
o6bekTa npu 3annucu (M3HavanbHO ostor 3aymbiBasicsl nof s3 only - a Tam B
OCHOBHOM HYyXeH extend, fa 1 nepe3anicb B OCHOBHOM MOJIHASA).

PelueHne (0T MeHs) - Hanucas natym. BotT nx commit mesag-bl:

OS : truncate support. Lazy block allocation support in obj_prepare_io. If operation is reading,
than we will fill client buffer with zeros in obj_shedule_io. If operation is writing, than we will
allocate nessesary extents/blocks. Extend support : with lazy block allocation we can just
update size with PCS_STOR_OBJ_OPF_UPD_SIZE. Shrink support : removing unesessary
extents/blocks with release_extent_data_blk and delete_extent_atomically (with preceding
remove from btree). Cint support : add flag PCS_STOR_OBJ_OPF_TRUNCATE, using which
client makes clear, that he wants to reallocate blocks with size updating. Add update_size flag
to api update operation params with same function.



MpogonxeHne npobnem.

OS : postwriting patch. Support writing big objects after obj creation with small size. If client
wants to create auto resizieble object - he should put creating_object_is_autoresizeble flag to
put_params. Autoresizeble object creates with PCS_STOR_ATTR_AUTO_RESIZABLE
attribute. With each update_object calculates new size and if it's greater than old, it would
update ( flag PCS_STOR_OBJ OPF_UPD_SIZE from client ignores). If client want's forcely
update size, he should provides PCS_STOR_OBJ OPF_TRUNCATE flag

B cny4yae c pnfs He nonyynTca HopMasibHO caenartb cTpannuir u multipath -
HY>XHO NpOKnaaBaHMe BbI3OBOB A0 Vstorage - nHaye nonyyunm npocTto, Yto
3annceiBaeM (Ha ds ceilyac) 06bLEKT, a ero 4acTu (M OH BECb) MOTYT JieXaTb
He Ha Tekyllein Hoae.

PelueHmne (0T MHXEHePOB) - INobanibHOE 3MEHEHNE apPXUTEKTYPbI Ostor - aanbLue

Mpun nogaepxke extended api raHeLwn Kog, U3 NOHATHOrO NPEBPATU/ICS U3
MOHSATHOIO B HEOUYEBW/HbI U pa3poccs pasa B 3.

HyXHbl multiclient TecTbl Ha shared_reservations. YTto caenaHo - B pasgene npo
TecTnpoBaHue



Eweé npobnembi.

[Mpwn nepexone Ha extended api oTBaNMUNCA HEKOTOPbIN OYHKLUMOHa (NOTOMY
4YTO He peasniM3oBaH eLwg). Hanpumep - HeNb3A genartb generaumn
(keLlMpoBaHMe Ha KNIMEHTE) M3 3a TaKOoro Kycka
#if O
/** todo FSF: re-enable delegation when | get more figured out. */

do_delegation(arg, res OPEN4, data, owner, *file_state, clientid);
#endif

Hanucanu meinHTenHepam - Xaem oTBeTa.

Bbinv Bpoae 6kl ellé Kakme To Npob/iemMsl



TecTnpoBaHue.
TecTupoBasin Ha 3 openMBOpPKaXx.
Cthon-nfs-tests
Bfields-pynfs

Mora-nfstest. icnonb3ys ero 6oi1 HanucaH MynTU(2)KNNeHT TeCT AJ1A NPOBEPKU
shared_reservations, 0 KOTOpOM GbINN0 HanMcaHo paHee. Ho, BO-NepBbIX,
dopennMopKk MOHTUPYET nfs, a TMHYKCOBOE AP0 He NoAnepXuBaeT
shared_reservations, npocto cuntaercd, 4yto DENY_NONE, a ALLOW - B
COOTBETCTBUN C PEXNUMOM OTKPbITUA Ppainina. HyXHbl eLlé TecTsl



UTo 3a rnobasibHoe 3MEHEeHNe apXUTeKTYpbI.

HepaBHO 6bl/1M BblkayeHbl TpeboBaHUsA o1 ostor.

1) Redundancy per volume

2) De-duplication

3) Compression

4) Snapshot / RW snapshot

5) Shared NFS and S3 namespace
6) Directory rename in plain namespace
7) Reliability on corruption (1 PoF)
8) Seamless high availability

9) Encryption per volume

10) Tools

11) Quotas

12) Access from:

o NFS v3/v4, pNFS

e S3

e ISCSI

e FUSE ?



MpeanonaraeTcs caenartb Kak To Tak.

Awcronis archive 2

Cr=tor with striping




S3-nfs sharing.

Kak 6b1/10 noka3aHo, S3 npeanonaraetcda Haa nfs(unu fs_gateway) B pexume RO
- NpeanonaraemMblil KO3KENC - BbICTPbIN NUCTUHT, Yepe3 nfs (Mo H3Keicy) oyayT
no6aenAaATbes hainbl. KKD3epckon pasHblin ansa S3 u nfs.,



Uem 3aHMMAaTbCH.

FO3epckon 1 goctyn B nfs. Hanpumep, Ans o3epkona ecTb BapuaHTbl Yepes
idmapper nnu kerberos. ECTb BOnNpoc Hac4eT acl - 66111 BbINUAEHbI Npu
pedakTopuHre, HY>XXHO 106aBUTbL Ha3as

EcTb BapnaHT caenarb Moay/b fuse ncnonb3ya fs_gateway, 3aMOHTMPOBATb,
3areM pacwapuTtb camooi. Takum obpa3om nogaepxarb ewé n Samba gw.

Bo3MOXHO - an3aiiH nfs + s3(rw). 3TO AOBOMLHO TPyaAHasA 3agava



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

