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What is DNE?

Distributed Namespace Environment
Multiple MDT for a single FS
Multiple MDS can serve a single FS
FS root is always on MDT0

Namespace can be distributed over MDT on sub-tree basis
Each MDT host a full sub-tree

A directory can be distributed over multiple MDT
Such directory is named a striped directory
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DNE Advantages

Multiple MDT
More IOps globally
Allow dedicating MDT to some subtree

Localize load
Fault isolation

Striped directory
Larger directory
More IOps in a single directory
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How to Create a Lustre With Multiple MDT? 

Create a new MDT

Start it and add it to the configuration
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# mkfs -t lustre --fsname=test --mgsnode=MGS_NID --mdt --index=1 /dev/blockdevice8

# mount –t lustre /dev/blockdevice8 /mnt/mdt1 

Creating a Sub-directory on a given MDT

Create a new directory

Check a directory stripe
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$ lfs mkdir –i 1 dir1
$ lfs setdirstripe –i 1 dir1

$ lfs getdirstripe dir1
lmv_stripe_count: 0 lmv_stripe_offset: 1 lmv_hash_type: none
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Creating a Sub-directory on a given MDT (cont.)

Change an existing directory

Check how files are created

How can I find information on mdt striping rules/result?

|  PAGE 7Parallel Filesystems / LustreSFP 2018

No way

$ lfs getstripe –m FILE
1

$ lfs find DIR --mdt-index 1

Creating a Striped Directory

Create Directory

Check the result
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$ lfs mkdir –c 2 sdir

$ lfs getdirstripe sdir
lmv_stripe_count: 2 lmv_stripe_offset: 0 lmv_hash_type: fnv_1a_64
mdtidx           FID[seq:oid:ver]

0           [0x200000400:0x2:0x0]
1           [0x300000401:0x2:0x0]
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Using a Striped Directory

After creating 10 files
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$ lfs find .  --mdt-index 0
.
./file7
./file1
./file9
./file5
./file3
$ lfs find .  --mdt-index 1
./file8
./file6
./file0
./file4
./file2

$ lfs getstripe --mdt-index file*
1
0
1
0
1
0
1
0
1
0

DoM
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DoM: Data on MDT

Objective
Improves small file IO

How
Place small files directly on the MDT

Positive Consequence
Avoid OST being affected by small random IO
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DoM Implementation

Based on PFL
1st component is on MDT

Others are placed on OST’s if needed
Case if “small file” growths too much
OST’s component are created on demand
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DoM File Creation

Create PFL file

Get result
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$ lfs setstripe -E 1M -L mdt -E -1 fom0

$ lfs getstripe fom0

DoM File Creation: a more complex example

Create PFL file
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$ lfs setstripe -E 1M -L mdt -E EOF -S 4M -c -1 fom2
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DoM File Creation: a more complex example (cont.)

Get layout
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$ lfs getstripe fom2
fom2

lcm_layout_gen:    2
lcm_mirror_count:  1
lcm_entry_count:   2

lcme_id:             1
lcme_mirror_id:      0
lcme_flags:          init
lcme_extent.e_start: 0
lcme_extent.e_end:   1048576

lmm_stripe_count:  0
lmm_stripe_size:   1048576
lmm_pattern:       mdt
lmm_layout_gen:    0
lmm_stripe_offset: 0

lcme_id:             2
lcme_mirror_id:      0
lcme_flags:          0
lcme_extent.e_start: 1048576
lcme_extent.e_end:   EOF
lmm_stripe_count:  -1
lmm_stripe_size:   4194304
lmm_pattern:       raid0
lmm_layout_gen:    0
lmm_stripe_offset: -1

DoM Limitations

To avoid filling MDT
Max size of a DoM component is limited by lfs setstripe 1GB
MDT also limits to a tunable: dom_stripesize

Setting dom_stripesize to 0 will forbid use of this MDT for DoM
To get some parameter value 
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# lctl set_param –n lod.MDT0000.dom_stripesize=2M
# lctl conf_param test-MDT0000.lod.dom_stripesize=2M

# lctl get_param lod.test-MDT0000*.dom_stripesize
lod.test-MDT0000-mdtlov.dom_stripesize=2097152
# cat /proc/fs/lustre/lod/test-MDT0000-mdtlov/dom_stripesize
2097152
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File Level Redundancy

What is a File Level Redundancy?

Objective
Increase hardware fault tolerance

How
Mirror File Data on multiple OST’s

Positive Consequence
Double aggregate parallel read performance of a single file
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FLR File Creation

Create a Mirrored file
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$ lfs mirror create -N -o 1 -N -o 2 mir2

FLR File Creation (Cont.)

Check result
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$ lfs getstripe mir2
mir2
lcm_layout_gen:    2
lcm_mirror_count:  2
lcm_entry_count:   2
lcme_id:             65537
lcme_mirror_id:      1
lcme_flags:          init
lcme_extent.e_start: 0
lcme_extent.e_end:   EOF

lmm_stripe_count:  1
lmm_stripe_size:   1048576
lmm_pattern:       raid0
lmm_layout_gen:    0
lmm_stripe_offset: 1
lmm_objects:
- 0: { l_ost_idx: 1, l_fid: 

[0x100010000:0x3:0x0] }

lcme_id:             131074
lcme_mirror_id:      2
lcme_flags:          init
lcme_extent.e_start: 0
lcme_extent.e_end:   EOF

lmm_stripe_count:  1
lmm_stripe_size:   1048576
lmm_pattern:       raid0
lmm_layout_gen:    0
lmm_stripe_offset: 2
lmm_objects:
- 0: { l_ost_idx: 2, l_fid: 

[0x100020000:0x2:0x0] }
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FLR Tips and Tricks 

To control  redundancy rules
Associate mirrors with pools

Mirrors do not need to follow same striping
1st mirror striped over 2 OSTs HDD
2nd mirror striped over 4 OST HDD
3rd mirror striped over 1 OST SSD

Mirror states
Init: component is allocated (has objects)
Stale: component does not have up-to-date data

use lfs mirror resync to force sync
Prefer: preferred component of RD/RW
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FLR Tips and Tricks (cont.) 

Mirror can be added after file creation
Mirror sync is today delayed

Should be force by lfs mirror resync

Mirror can be detached from a file
Detached layout can to put in a new file or destroyed

Mirror states can be checked
$ lfs mirror verify

Mirrored file can be found
$ lfs find
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Lustre Parameters

Lustre Parameters Setting

How to get/set Lustre tuneable
2 interfaces

lctl set_param/get_param/conf_param
through /proc 
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# lctl set_params –n lov.test-MDT0000*.stripesize=2M
# echo 2M > /proc/fs/lustre/lov/test-MDT0000-mdtlov/stripesize

# lctl get_param lov.test-MDT0000*.stripesize
lov.test-MDT0000-mdtlov.stripesize=2097152
# cat /proc/fs/lustre/lov/test-MDT0000-mdtlov/stripesize
1048576
# lctl conf_param test-MDT0000.lov.stripesize=2M
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Thank you for your 
attention

Lustre Glossary
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