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What’s new in Apache Ozone 1.3
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Ozone 1.3 FHIPRE

. 2Ufi%3(Erasure coding)

Il. RZi11E123(Container Balancer)

I, HBEMAL - XEFR G (File System Optimization)
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[1] Data () ()

1
. 3 * = 1-replica 0 100%
X0 | Xor [ X2 | Xas C, Parity 3-replica 2 33%
X10| Xn [X12 [ %13 Data ¢ EC RS(6,3) 3 67%
GT Codeword EC RS(10,4) 4 71%
ECRS(3,2) 2 60%
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| Y18k H 1 DNUE _FrOEUEIR, EX1A256MB
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IV. EC Container Group: %£57E Containerfd—285% EEC RIS AI S A< L]

Nodel Node2 Node3 Node4 Node5
Parity4 Chunk4 Chunk5 Chunk6 Parity3
offset = 4M offset = 4M offset = 4M offset = 4M offset = 3M
length=873 length=4MB length=4MB length=123 length=8M + 123
Chunk1 Chunk2 Chunk3 Parityl Parity2
offset =0 offset = OM offset =0 offset =0 offset =0
length=4MB length=4MB length=4MB length=4MB length = 4MB
Blockl Block1 Block1 Block1 Block1

Contatainerl (instance 1) Contatainerl (instance 2) Contatainerl (instance 3) Contatainerl (instance 4) Contatainerl (instance 5)
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Container Balancer
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Container Balancer
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XA R G (File System Optimization)

Ozone KeyHI7Zfi%

/vol/buck1/dir1/

Ivol/buck1/dir1/dir2/ L BR

/vol/buck1/dir1/dir2/dir3/
10014 kb

/vol/buck1/dir1/dir2/dir3/file-1

Ivol/bucki/dir1/dir2/dir3/file-2

Ivol/bucki/dir1/dir2/dir3/file-3 Xt

Ivol/buck1/dir1/dir2/dir3/file-n
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Proposal : KeyTable — DirTable & FileTable

/OM Metadata - existing format KeyTable data format DIRECTORY type: )
_ added trailing slash to differentiate it from file
|’ ol /buck1/dirl - ”
.FS path: “/vol-1/buck-1/dir1 /dir2/dir3/ﬁ£—1<i' vol-1/buck-1/dir/dir2/ FILE type
[ /vol-1/buck-1/dirl/dir2/dir3/ | L. >
\_ | _ " /vol-1/buck-1/dir1/dir2/dir3/file-1 -+ = )

OM Metadata - new format

512/dir1
1024/dir2
1025/dir3

1026/file-1 1027

15



5| ABucket Metadata Layout

I. FILE_SYSTEM_OPTIMIZED (FSO) : XIF4i¥%INHiEX, BIER S3 #HAM
XA TFfEKeyt& = “<parent unique-id>/<filename>”
a0, “1026/file-1”

Il. OBJECT_STORE (OBS) : key-value 17{i#, Zi%#9S3 W RZEEIFX
X RIVFEKey & - <keyname>
5130, “/vol-1/buck-1/dir1/dir2/dir3/file-1”
IL.LEGACY: FiIEEFEMNE, FREZMLEGACY IRA, UZFHERE
FiEKeyiR X EARFOBS, BEEEMNX2MREEXMH, EERESIT RIZIF



Benchmark

Hive Query Completion Time (in sec) Comparison Chart
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Ozone With OBS Layout 12.219

Query Completion Time (in sec)
(4]

Hive MHIFfZR (RenameiRfE)

e FileSystem delete on table directory path

° M oves t abl e d at a t o tr a Sh HDFS Ozone With FSO Layout  Ozone With OBS Layout

é{ﬁu - fs.delete ( “<prefix_ path>/ca telog_ sale S”) Query Details: Dropped catelog_sales table with sub-paths(files/dirs) count = 5K
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ContainerA:block_data

ContainerB:block_data

e e o |
R —P[ ColumnFamily:block_data
i <
ContainerA:delete txns
—P DiskA ——P[ ColumnFamily:delete_txns
' ContainerB:delete txns

ContainerA: metadata
—P[ ColumnFamily:metadata

ContainerB:metadata

Datanode |—
ContainerC:block_ data

—P[ ColumnFamily:block_data
ContainerD:block_ data

ContainerC:delete_f txns
—> DiskB —P[ ColumnFamily:delete_txns
ContainerD:delete_txns ]

| HEZTE, B5MERocksDBIEFERAE LR
Il. REFFEE, FRERocksDBL{IA]CacheENTE

. MEeERZN, DNizfTHAE)FcFcreate/open/closesEf
V. 1518, KEiTRocksDBRYXEEIENR, FIFHIEMNSEL [EEERe (Key, Value)

block_data <ContainerlID | LocallD, BlockData>

ContainerC:metadata
—P{ ColumnFamily:metadata

ContainerD:metadata

metadata <ContainerlD | MetadataPrefix, MetadataValue>

delete_txns <ContainerID | TxnID, DeletedBlocksTransaction>
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- 16TB HDD, ANXHiss, HIBRFIIKR/I28MB, St 16 * 1024 * 1024 / 128 ~= 131K EURER 2!
-+ 16TB HDD, /N\X&i7S (BB R), BIERFYIMB, 23 16 * 1024 * 1024 ~= 16 million FUER Z62!
- 16TB HDD, R/ \X17R, FUERTFIYIKB, 2+ 16 bilion FUER Bk



Micro Benchmark

Single node(96C 250G

~

, 10 disks(3TB)

8K vs 100K Container Ops Time(ms)

100K Contianer Ops Time(ms) (L is better)
ower is better

(Lower is better)
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hdds.datanode.container.db.dir

hdds.datanode.failed.db.volumes.tolerated

hdds.datanode.container.schema.v3.enabled

i
5%, BieERocksDBITEREE R,
HAEE, NEFERELER L (hdds.datanode.dir)

RS DT EENDBEKIN

E & B5Schema V3

BiAME
Null(optional)

false
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|. R 141 2%(Disk Balancer HDDS-5713)
1. 1RB&(Snapshot HDDS-6517)



https://issues.apache.org/jira/browse/HDDS-6517
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