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Lustre Community Roadmap
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* Estimates are not commitments and are provided for informational purposes only

* Fuller details of features in development are available at hetp//wikilustre org/Projects
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Lustrefit&seDEN

 Lustre Over Striping (Lustre-2.13)

« PCC (Persistent Client Cache) (Lustre-2.13)
* Client Data Encryption (Lustre-2.14)

« DNE Auto rebalancing (Lustre-2.14)

« OST Pool Quota (Lustre-2.14)
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Lustre Over Striping



Lustre Striping

root@ubuntul804-1:~# lfs setstripe -c -1 /ai200x1l/shared-file ("-C -1"(1/:1?(0)081-)
root@ubuntul804-1:~# 1fs getstripe /ai200x1l/shared-file
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/ai200x1/sharedfile

Imm stripe count:
lmm stripe size:
Ilmm pattern:

lmm layout gen:

lmm stripe offset:
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Lustre OverStriping

root@ubuntul804-1:~# 1lfs setstripe -C 8 /ai200x1l/shared-file-0S
root@ubuntul804-1:~# 1lfs getstripe /ai200x1l/shared-file-0S
/ai200x1/shared-file-0S

lmm stripe count:
lmm stripe size:
Ilmm pattern:

Ilmm layout gen:

8
1048576

raid0,overstriped

0

lmm stripe offset: 0

obdidx objid objid group

0

W = MM O W +~ BN

© 2020 DDN

(G2 BN ®, B O G ) B A N

0x4
0x4
0x4
0x4
0x5
0x5
0x5
0x5

shared-file-OS

O O O O O o o o

A " —a A %
IM || 1M iM || IM 1M || 1M iM || 1M
S1 || S2 S3 || S4 S5 || S6 S7 || S8
obj1 obj2 obj3 obj4 obj5 obj6 obj7 obj8
N N N/
R ~ A M~ A I~
OSTO OST1 OST2 OST3
~ ~ O N~

OverStripingt#ge(C k> TOSTEU L DR hS1 THM
YERREIRE(ICIRD AT = 1 U hARICH T DEEEZ YR



THroughput (MB/sec)

Striping vs OverStripingl¥seLb#E
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« ES7990(160 x HDD, 2 x OSS, 8 x OST)

Striping vs OverStriping (8 x OST
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PCC (Persistent Client Cache)



PCC (Persistent Client Cache)

« LAFTSDHIR, NS 77542 UTIRWIOPS, Xw D=0 S J 4w ODHIR

PCCldLustre &S5 7> hOO—=HILA KL= EA>FTL—2 3>
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» PCC(EFReadDzDARBTE. KL AFT>22RLTUH
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o J\NWOTRDIF7AIL A5 EEES 10 NVMe 0
- DAX(Direct A:CC_GSS‘)EJ?J‘E\T&N}/RAM Re|easel\Fetch w
TINAREA T L—>3> /

o NVRAMZI 7 (L3 25 Ls(BiINova) e (chmig | ([ Lustre Client ) |
- ReadOnlyFv v 1EHYR—MFE M
& 0SS J [

© 2020 DDN



Client Data Encryption



Lustrelc&H (7 SIESIE
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o B1—HTDIFEDT « LU NIICEFND T 71ILICH T DR M= IRM
« J—JL:

o D5AT > hHERIUOY—/HTT —FRE
o BRIFT—HDIRE
e VUa—=>3>
o fscrypt kernel API(CZEHL
« ext4, F2FS, and UBIFSICT{ENHDONTL\D
- EAJRAI: PageCachelCE&FENBPageldV U 7FTFA NS —FZED
o fscrypt I —HAINR—XW—)LZEH
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Lustre Client Encryption - 7RU = —®dD7zsbDFT U W ioctls

e fscrypt 1 —H AR—XW—)L

o Lustre(CHWTEHERZE R L TEIE(thanks to fscrypt API support)

o Encryption policies v2H7R— k

o protectors (passphrase, raw key, pam)DR = — AR T

Client-A

root@ubuntul804-1:~# fscrypt setup /ai200x1/
sihara@ubuntul804-1:~$% fscrypt encrypt /ai2@0x1l/home/sihara/encrypted
Should we create a new protector? [y/N] vy

The following protector sources are available:

1 - Your login passphrase (pam_passphrase)

2 - A custom passphrase (custom_passphrase)

3 - A raw 256-bit key (raw_key)

Enter the source number for the new protector [2 -
custom_passphrase]:

Enter a name for the new protector: shield

Enter custom passphrase for protector "shield":

Confirm passphrase:

"/ai200x1/home/sihara/encrypted” is now encrypted, unlocked, and
ready for use.

sihara@ubuntul804-1:~$% echo 12345 >
/ai20ex1l/home/sihara/encrypted/file
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Client-B

king@ubuntul804-2:~% cat /ai2@0x1/home/sihara/encry Eted/file
cat: /ai2eexl/home/sihara/encrypted/file: Required key not available

sihara@ubuntul804-2:~% cat /ai2@0x1/home/sihara/encrypted/file
cat: /ai2eexl/home/sihara/encrypted/file: Required key not available

51haragubuntu1804 2:~$ fscrypt status /a1200x1/home/51hara/encrypted
"/ai200x1/home/sihara/encrypted” is encrypted with fscrypt.

Policy: 4e5701b8ff6d8bfbbf7b74dal99eeb88
Options: paddlng 32 contents:AES_ 256 XTS filenames:AES_ 256 CTS
Bollc¥ version:

nlocked: No

Protected with 1 protector:
PROTECTOR LINKED DESCRIPTION
S5dee@134a8da53bl No custom protector "shield”

sihara@ubuntul804- 2 ~$ fscrypt unlock /a1290x1/home/51hara/encrypted

Enter custom passphrase for protector "shield"
"/ai200x1/home/sihara/encrypted” is now unlocked and ready for use.

sihara@ubuntul804-2:~$ cat /ai2@0x1/home/sihara/encr i
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Lustre Client Encryption - bandwidth performance

Bandwidth performance - Write
IOR - 32 threads - fpp - sequential
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Lustre Client Encryption - bandwidth performance

Bandwidth performance - Read
IOR - 32 threads - fpp - sequential
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DNE Auto rebalancing



DNE(Distributed NameSpace Environment)

e Lustre(& 2 DS T DDNEZ B R—
- Remote Directory(DNE1) & Striped Directory(DNE2)
o WINEEIICEKTE CEDNELEDNE2DBIEE ] EE

Remote Directory

Striped Directory

# Ifs mkdir -i O /ai200x1/mdtO

# Ifs mkdir -i 1 /ai200x1/mdt1 # Ifs mkdir —c 4 /ai200x1/striped-dir

# Ifs mkdir -c 4 -D /ai200x1/ striped-dir
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DNE Auto Rebalancing

[root@vexa0l1 ~]# Ictl get_param mdt.*.enable_dir_auto_split
mdt.*.dir_split_count mdt.*.dir_split_delta

N N mdt.ai200x1-MDT0000.enable_dir_auto_split=1
~— ———  mdt.ai200x1-MDT0000.dir_split_count=50000
mdt.ai200x1-MDTO00O.dir_split_delta=2
MDTO MDT1
— enable_dir_auto_split=1(Auto rebalancing) "BXIDIZE.

. . [B—3 4L NUATlnodeZihidir_split_countziB A IcBF s h'5
dir_split_count \_/\&/ dir_split_deltalCEEDSHEROMDTIC B BIENICD BREN 2

BUBEZEETE I DETT LI NIDOYA XTHARETEBHIIC
EEOMDTICEBRICD AN DL ERESS L2 Bh<
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OST Pool Quota



Lustre Quota

BEDT/LINI7/ VI 5ENn
fzProject-IDICXF U TinodeZZH LU
\ B=E20DQuotai%ENT]HE
UID, GIDICXJU TinodeZXH LU Project-IDIZ”Ifs project <dir>"Ta%iE

BF=D Quotaz%EH OIHE
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Userl: 30GB  User2: 20GB Groupl: 50GB
Project1: 100GB
Lustre Filesystem 400GB
OSTO OST1 OST2 OST3
100GB 100GB 100GB 100GB
~ I~~~

WINETFAIL AT LAEIKRICHT I BQuotas% E .
A TEOSTEF & X SRE LT B DR TEN TER0\,
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OST Pool Quota

UID, GIDICXF U TinodeZIH LU
BE=0 QuotazEN BIEE
Userl: 30GB
Userl.:
10GB(pooll)

User2: 20G

BEDODT(LINI7/ T 5EEN
fzProject-IDICXF U TinodeZZH LU
B=E20DQuotai%ENT]HE

Project-IDIL”Ifs project <dir>"Ci%iE
B Groupl: 50GB

Project1: 100GB
l Projectl: 50GB(pool2)

ERICHEMRSINIZOST R

[CX3LCUID, GIDICYI IS Lustre Filesystem 400GB

BEDQuotasgEN TIAE

OST Poolld”Ictl

pool_create/pool_add OSTO OST1 0ST2 OST3

TENNICVERK TOeiE 100GB 100GB 100GB
OST pooll : 200GB OST pool2 : 200GB
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