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Metadata

Computing

Table spec

File format

Storage

Hive metastore
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HDFS S3 GCS
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Hudi file format

File Slice 1 File Slice 2

A A

Base File b data block
attl att2

Base File b’
at t5

delete block

data block

at t4 at té

data block
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rollback block
for t4
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Read heavy Write heavy

Copy On Write (7 Merge On Read
| —

Columnar only | — Columnar + row-based
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Storage Trade-off

Trade-off

Data latency

Update cost (I/0)

Parquet file size

Write amplification

Copy-on-Write

Higher

Higher (rewrite entire
Parquet)

Smaller (high update
cost)

Higher

Merge-on-Read
Lower

Lower (append to delta
log)

Larger

Lower (depending on
compaction strategy)




Data Lake at PayPay ) 12 PayPay

Data Change Capture based Pipeline using
Apache Hudi: ‘New Pipeline’

@ @ TiDB ¢ Table size does not matter
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Amazon Redshift
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Amazon Kinesis Data Analytics
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Apache IcebergDiEhk

A metadata file store metadata about a table at a

certain point in time.
dbl.tablel I
current metadata pointer

A snapshot is the state of a table at some time.

metadata layer

A is @ metadata file that lists the
manifests that make up a table snapshot.

metadata file metadata file

| ® | 0| §

A manifest file is a metadata file that lists a subset of

list list
e
fle f'Ie |Ie
data layer \ \
https://iceberg.apache.org/spec/ |I |I |I

aws
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Faster scan planning, O(1) manifest reads
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CELECT
F ROM t a b -l'e 1 metadata layer tablel/

|- metadata/

3
WHERE order_ts = DATE '2021-01-26' "

v3.metadata.]j

snap-9fal-3-1

list |- order_ts_hour=2021-01-26-08/

I -
| Q 00000-1-aef71.parquet
|- der_ts_hour=2021-01-27-10/

| |- 00000-3-0fa3a.parquet

|
I
I
|
I
I
manifest |- data/
|
I
I
I
|

data layer
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Expressive SQL

s MR —HYDNY—>. BIFITOERH. T —YHIBRREZEITIT D
JEHDEERIFSQLZE BR— b~

<
® 0 bash
sql> MERGE INTO prod.nyc.taxis pt
USING (SELECT * FROM staging.nyc.taxis)
st
ON pt.id = st.id
WHEN NOT MATCHED THEN INSERT x;
Done!
sql>
aws R ;
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Evolution

Full Schema Evolution

AF—NXEEDHEEENSEE. XFT —YEBEDHED T=R(CIEAHE

Partition Evolution

Partition SpecZzE#d D ET/I\—FT0> 3> LA 7D heEFNSEEOJfE
Hidden Partitioning
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"

- A>)\ O3> X =

- Bin-packingt™V) — MR ERk A IR Z 2R U C
7/]’)l/l//]’7Ij I\t-U-/rX%E_L'fbtgé scala> spark.read.table("taxis").count()

° COW Cl:. MOR j&} 'f/E(L_ cJ:j _Ct)J D Z_-I- :;:?:;021 ONE_DAY_MS=86400000

scala> val NOW=System.currentTimeMillis()
scala> val YESTERDAY=NOW - ONE_DAY_MS

‘

o0 bash

scala> (spark

. read

.option("as-of-timestamp", YESTERDAY)
sql> CALL .table("taxis")
.count())

system.rewrite_data_files("nyc.taxis");
2,798,371
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- Amazon EMR
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Amazon Athena
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AWS Glue
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Amazon Redshift
HrEfRAR D R—

Amazon Kinesis Data Analytics
JARZO— R I D ETHERD/\—= 3 > =FIHB]EE

X https://docs.aws.amazon.com/athena/latest/uag/querying-iceberg.html
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my_table/
tion Loy * _delta_log/

00000. json
00001. json

(Optional) Partition Directories - date=2019-01-01/

Transaction Log
Single Commits

Checkpoint Files

Data Files L file-1.parquet (Optional) Partition Directories

DEICRRIES

my_table/
_delta_log/
000000. json
000001. json
000002. json

0000010. json
0000010.checkpoint.parquet
date=2019-01-01/
file-1.parquet
date=2019-01-02/
file-2.parquet

*https://databricks.com/blog/2019/08/21/diving-into-delta-lake-unpacking-the-transaction-log.html

aws
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Z-Ordering, HEtIBizFRB UIeFidnAH A+ v T, Bloom indexes, 1
> )\2=3> . local SSD caching. [EIFEHiF
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S3, Azure Storage, GCS, HDFS, Oracle Cloud Infrastructure,
IBM Cloud Object StoragelC&@E{L = TULD
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Amazon EMR
EMRRZA 5« J COHR— MMIRL
JARZO— R D ETHERD/I\ -3 > Z=FIAP]EE
Amazon Athena
Athena Engine Version 3 T Delta Lake=—JI)LDADJ — ROTUZHR— ~
Glue50O70 LDF—TILDFH. FA L KINILKRDIR— NMREREDFHIBRIHD D %
AWS Glue
Glue 4.0T(dDelta Lake 2.1.0 Zx1 5« JH/R— &
LRSI DIN -3 > EBIARZO— R D2 ETHIAREE
Glue HFOJH KU Glue ZO—>TDelta Lake7Rk—
Amazon Redshift
IR THR— b, /\—==32(32020/9/24D 77+ 0> ABFC0.5.0
Amazon Kinesis Data Analytics

JARZO—RI B C_C"EE%:\@/ (= >3 \/%EFI“EHEJIF—J\E X https://docs.aws.amazon.com/athena/latest/ug/delta-lake-
aws tables.html
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Feature
Transactions (ACID)
Row Level Updates & Deletes
Schema Evolution
Time Travel
File Format

Incremental query support
BackGround Clustering (by key)
CDC Scenarios

Concurrent writer support

High Throughput Streaming

FLADTITA—XY DL

HUDI Iceberg
Y Y
Y Y
Limited Y (partitions)
Y Y
Parquet Parquet,
Avro,ORC
Y Y
Y \
Y Y
Y Y
Y \
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- Comparison of Data Lake Table Formats (Iceberg, Hudi and Delta
1)
Updated on Jun 28, 22

- Delta vs Iceberg vs hudi : Reassessing Performance

- Transactional Data Lakes — a Comparison of Apache Iceberg, Apache Hudi
and Delta Lake (AWS Data Lab SA [C KD EE3E)
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https://www.dremio.com/subsurface/comparison-of-data-lake-table-formats-iceberg-hudi-and-delta-lake/
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https://databeans-blogs.medium.com/delta-vs-iceberg-vs-hudi-reassessing-performance-cb8157005eb0
https://medium.com/geekculture/transactional-data-lakes-a-comparison-of-apache-iceberg-apache-hudi-and-delta-lake-9d7e58fd229b
https://medium.com/geekculture/transactional-data-lakes-a-comparison-of-apache-iceberg-apache-hudi-and-delta-lake-9d7e58fd229b
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