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SPARK Ǵ
ƑƠƁ!



ƗƠơƝƟƗƮ SPARK



4

Ɠƽ Spark ưǊƺ Hadoop

ǒ

ǒ

ǒ

ǒ ƦǁƴƼƷƴ-ƶƯƾƷǀǋ Ʊ ƿƯǀƾƿƴƳƴƺǏƼǂǍFS ƼƯ ƹƯƵƳƽƸ ǀǁƯƳƷƷ ƽưƿƯưƽǁƹƷ

ǒ ƠƺƽƵƼƽǀǁǋ ƿƯƶƿƯưƽǁƹƷ ƯƺƲƽƿƷǁƻƽƱ

ǒ ơƽƼƼǊ ưƽƸƺƴƿƾƺƴƸǁƹƽƳƯ



5

Spark Ʊ 2009: MapReduce , ǁƽƺǋƹƽ ƺǂǆǇƴ

ǒ

ǒ

ǒ RDD API ǳưƽƺƴƴ ƱǊǀƽƹƽǂƿƽƱƼƴƱƯǎ Ʒ ǂƳƽưƼƯǎ ƯưǀǁƿƯƹǅƷǎ ƼƯƳ MapReduce

ǒ ƙƽƳ ƼƯ Scala ƾƽƳƳƴƿƵƷƱƯƺ ƺǎƻưƳƯ-ǃǂƼƹǅƷƷ

ǒ ƛƽƵƼƽ ǀǁǊƹƽƱƯǁǋ ǀǁƯƳƷƷ ƽưƿƯưƽǁƹƷ ƾƽǀƺƴƳƽƱƯǁƴƺǋƼƽ Ʊ ƺǍưƽƻ ƹƽƺƷǆƴǀǁƱƴ Ʒ ƾƽƿǎƳƹƴ

ǒ ƟƴƶǂƺǋǁƯǁ ǀǁƯƳƷƷ ǳƱ RAM ƱǊƾƽƺƼƷƱǇƴƸ ƴǏ ƼƽƳǊǳInMemory !

ǒ ƦǁƴƼƷƴ ƿƴƶǂƺǋǁƯǁƯ ƹƯƹ ƱǄƽƳƯ ǀƺƴƳǂǍǈƴƸ ǀǁƯƳƷƷ - ƾƽ ǀƴǁƷ ƻƴƵƳǂ ƼƽƳƯƻƷ



6

MapReduce 
vs Spark RDD
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Spark Ʊ 2010-2024: ƿƽǀǁ Ʒ ƿƯƶƱƷǁƷe

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ
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Spark Ʊ ƼƯǇƴ Ʊƿƴƻǎ: ǌƱƽƺǍǅƷǎ

ǒ

ǒ

ǒ

ǒ ƞƿƽ ƼƷǄ ƾƽƲƽƱƽƿƷƻ ƾƽƶƵƴ
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Apache Arrow

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

˸͚͊ нлнр: https://phdays.com/ru/forum/program/?talk-id=1735
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PySpark Arrow UDF (3.5)

ǒ

* https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/api/pyspark.sql.DataFrame.mapInArrow.html
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PySpark Arrow UDF (4.0+)

ǒ

ǒ
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Python DataSource
API (4.0+) 

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ ƜƷƹƯƹƽƸ ƹƽƻƾƷƺǎǅƷƷ

ǒ ƐǊǀǁƿƯǎ ƿƯƶƿƯưƽǁƹƯ

ǒ ƐǊǀǁƿƽƴ ƱǊƾƽƺƼƴƼƷƴ (ƼƯ PyArrow )



ƞƚƭƠƪ Ɨ ƛƗƜƢƠƪ 
SPARK



ƞƽǆƴƻǂ DE Ʒ ƹƽƻƾƯƼƷƷ 
ƷǀƾƽƺǋƶǂǍǁ Spark?

14

ǒ

ǒ

ǒ

ǒ

ǒ



ƞƽǆƴƻǂ ƱƽƶƼƷƹƯƴǁ 
ƵƴƺƯƼƷƴ ƽǁƹƯƶƯǁǋǀǎ ƽǁ Spark? (1)

15

ǒ

ǒ

ǒ

ǒ Ơ 2015 ƲƽƳƯ, ǀƽ ƱƿƴƻǏƼ Tensorflow , ƾƿƯƹǁƷǆƴǀƹƷ ƱǀǏ ǂƵƴ ƼƯ Python



ƞƽǆƴƻǂ ƱƽƶƼƷƹƯƴǁ 
ƵƴƺƯƼƷƴ ƽǁƹƯƶƯǁǋǀǎ ƽǁ Spark? (2)

16

ǒ

ǒ ƛƽƵƼƽ ưǊƺƽ ưǊ ǂǀƹƽƿƷǁǋ ƿƯǀǆǏǁǊ ƶƯ ǀǆǏǁ ǂƱƴƺƷǆƴƼƷǎ ƾƯƿƯƺƺƴƺƷƶƻƯ

ǒ ƔǀƺƷ ưǊ Ƽƴ ƾƿƷǄƽƳƷƺƽǀǋ ƱǊƳƴƺǎǁǋ ǀǁƽƺǋƹƽ ƽƾƴƿƯǁƷƱƹƷ

ǒ

ǒ Ƣ ƱǀƴǄ ƹƽƼǁƴƸƼƴƿƽƱ ƽƳƷƼƯƹƽƱǊƴ ƿƴǀǂƿǀǊ

ǒ Ƒ K8S ǂ ƹƽƼǁƴƸƼƴƿƯ RAM Request = Limit

ǒ

ǒ ƐƽƺǋǇǂǍ ǆƯǀǁǋ ƱƿƴƻƴƼƷ ƱǊƳƴƺƴƼƼƯǎ RAM Ƽƴ Ʒǀƾƽƺǋƶǂƴǁǀǎ

ǒ Ɯƽ ƴǀƺƷ ƽƾƴƿƯǁƷƱƹƷ Ƽƴ ǄƱƯǁƷǁ ǳǁƯǀƹƾƯƳƯƴǁ

ǒ ƞƽǌǁƽƻǂ ƾƿƷǄƽƳƷǁǀǎ ƱǊƳƴƺǎǁǋ ƻƼƽƲƽ



ƦƔƛ ƢƕƔ ƞƪơƏƚƗƠƫ
ƖƏƛƔƜƗơƫ SPARK?



SmallData :
ƽưƿƯưƯǁǊƱƯƴƻ ƼƯ ƽƳƼƽƸ ƼƽƳƴ

18

https://knowyourmeme.com/memes/ok-so-basically-im-very-smol



Polars

19

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

* ˿͔͎ͦ͒ͤΎ: https://smartdataconf.ru/talks/783ee4bdb1694d1fa8a2314430673770/



DuckDB

20

ǒ

ǒ

ǒ

ǒ

˸͚͊ 2025: https://phdays.com/ru/forum/program/?talk-id=1736



Ɠƺǎ ƹƽƲƽ ƽƾǁƷƻƯƺǋƼƽ

21

ǒ

ǒ

ǒ



ƞƿƽưƺƴƻǊ ƾƽƳǄƽƳƯ

22

ǒ

ǒ

ǒ



BigData : 
ƱǊƾƽƺƼƷƻ ƾƺƯƼ 
SparkǶƯ ƼƯ ƼƯǁƷƱƼƽƻ 
ƳƱƷƵƹƴ!

23ƜƏ ƜƏơƗƑƜƝƛ ƓƑƗƕƙƔ!
BIGDATA: ƑƪƞƝƚƜƗƛ ƞƚƏƜ SPARKǶƏ 



Gluten on Velox/ Clickhouse

24

ǒ

ǒ

ǒ

ǒ

https://github.com/apache/incubator-gluten

https://github.com/apache/incubator-gluten?tab=readme-ov-file#7-performance

˿͔ͤͭΎ͋ͪΈ 2024: https://smartdataconf.ru/archive/2024/talks/f0f13389f1674c61a3d4e17cea0205ef



Apache Comet

25

ǒ

ǒ

ǒ

ǒ

https://datafusion.apache.org/comet/overview.html

˭͍͊ͭͪ͊: https://smartdataconf.ru/talks/8e248260514840208beaf9cf90cc0778



Apache DataFusion

26

ǒ

ǒ

ǒ

ǒ Compute -ǃǂƼƹǅƷƷ(ǀƹƯƺǎƿƼǊƴ, ƯƲƿƴƲƯǁƼǊƴ, ƽƹƽƼƼǊƴ)

ǒ ƝƿƲƯƼƷƶƯǅƷǎ ƹƽƺƽƼƽǆƼǊǄ ƱǊǆƷǀƺƴƼƷƸ(row -batch, repartition )

ǒ ƝƾǁƷƻƷƶƯǁƽƿ ƺƽƲƷǆƴǀƹƷǄ Ʒ ǃƷƶƷǆƴǀƹƷǄ ƾƺƯƼƽƱ ƶƯƾƿƽǀƽƱ

ǒ ƏưǀǁƿƯƹǅƷƷ Ƴƺǎ ǆǁƴƼƷǎ/ƶƯƾƷǀƷ

ǒ



Gluten vs Comet

27

https://datafusion.apache.org/comet/gluten_comparison.html#performance

ǒ

ǒ

* https://github.com/apache/datafusion-comet/issues/2036



ƞƿƽưƺƴƻǊ ƾƽƳǄƽƳƯ

28

ǒ

ǒ

ǒ

ǒ



Ə ƻƽƵƼƽ ƹƯƹ-ǁƽ ƾƽ-ƳƿǂƲƽƻǂ?

29

ǒ

ǒ

ǒ



SPARKƠONNECTǴ
ƜƝƑƪƔ ƑƝƖƛƝƕƜƝƠơƗ



Spark Ơonnect

31

ǒ

ǒ

ǒ

https://spark.apache.org/docs/latest/spark-connect-overview.html



Spark Ơonnect

32

ǒ

ǒ

ǒ

ǒ

https://spark.apache.org/docs/latest/spark-connect-overview.html

˭͍͊ͭͪ͊: https://smartdataconf.ru/talks/70f7ff2fd89344148153f3db5f156f80



PySpark Client

33

ǒ

ǒ 450MB

ǒ ơƿƴưǂƴǁǀǎ Java

ǒ

ǒ 1.5 MB (Ʊ 300 ƿƯƶ ƻƴƼǋǇƴ)

ǒ ƐƽƺǋǇƴ ƼƷƹƯƹƽƸ Java

https://spark.apache.org/docs/4.0.0/app-dev-spark-connect.html



Daft

34

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

˸͚͊ нлнр: https://phdays.com/ru/forum/program/?talk-id=1735



ƛƗƟ, ƔƠƚƗ Ɛƪ SPARK 
ƞƔƟƔƞƗƠƏƚƗ ƜƏ ARROW

35˸͚͊ нлнр: https://phdays.com/ru/forum/program/?talk-id=1735



SAIL Ǵ
SPARK ƜƏ ARROW



Sail

37

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

* https://docs.lakesail.com/sail/latest/introduction/benchmark-results/



Sail: ƯƿǄƷǁƴƹǁǂƿƯ

38https://docs.lakesail.com/sail/latest/concepts/architecture/



Sail: ƾƺƯƼƷƿƽƱƯƼƷƴ ƶƯƾƿƽǀƯ

39https://docs.lakesail.com/sail/latest/concepts/architecture/

- DataFusionAPI

-˾͊ͫ΄͙͔͙ͪͤΎ Sail



Sail: ǃƷƶƷǆƴǀƹƽƴ ƱǊƾƽƺƼƴƼƷƴ

40

ǒ

ǒ

ǒ

ǒ

˸͚͊ нлнр: https://phdays.com/ru/forum/program/?talk-id=1735

Sail

DataFusion

Arrow



Sail: ǃƷƶƷǆƴǀƹƽƴ ƱǊƾƽƺƼƴƼƷƴ

41

Sail

DataFusion

Arrow

for idx in 0..num_rows {
do_smth (array.value (idx ))

}

ǒ

ǒ

ǒ



Sail: ǃƷƶƷǆƴǀƹƽƴ ƱǊƾƽƺƼƴƼƷƴ

42

ǒ

ǒ

ǒ

Sail

DataFusion

Arrow

for idx in 0..num_rows {
do_smth (array.value (idx ))

}

https://github.com/lakehq/sail/blob/9dd269b6a95dc5cb17e6e6baa19e36
68cc958fc2/crates/sail-plan/src/extension/function/array/arrays_zip.rs

Χ

Χ



BLAZINGLY FAST
ƗƚƗ ƜƔ ƝƠƝƐƝ?



ǒ

ǒ

ǒ ƙƯƵƳǊƸ ǀǆƷǁƯƴǁ ƾƽ-ǀƱƽƴƻǂ, ƼƯ ǀƱƽǏƻ Ƶƴƺƴƶƴ

ǒ ƞƽƳƲƽƼƹƯ ƳƱƷƵƹƽƱ ƾƽƳ ƶƯƾƿƽǀǊ

ǒ ƖƯƾƿƽǀǊ ƽǁƺƷǆƯǍǁǀǎ ƽǁ ǀǁƯƼƳƯƿǁƼƽƸ ƯƼƯƺƷǁƷǆƴǀƹƽƸ ƼƯƲƿǂƶƹƷ

ǒ ƍ ƺƲƷƻƿƻƽǈƲ ƯƻƻƮǆƲ ƾƿƽƭƺƺǈƲ (ƺƭƼƽƵƹƲƽ, ƴƭƼƽƻƾ 6)

ǒ Ɯƴǁ ƴƳƷƼƽƸ ưƽƺǋǇƽƸ ǀƱƽƳƼƽƸ ǁƯưƺƷǅǊ ǀ ƿƴƶǂƺǋǁƯǁƯƻƷ

Ʀƴƻ ưǂƳƴƻ ƻƴƿƷǁǋ? TPC-DS?

44



ClickBench

45

ǒ

ǒ

ǒ

ǒ Open Source , ƺǍưƽƸ ƻƽƵƴǁ ƳƽưƯƱƷǁǋ ƿƴƯƺƷƶƯǅƷǍ Ƴƺǎ ƹƽƼƹƿƴǁƼƽƲƽ ǃƿƴƸƻƱƽƿƹƯ

ǒ ƢƵƴ ƳƽưƯƱƺƴƼǊ ƳƴǀǎǁƹƷ ǃƿƴƸƻƱƽƿƹƽƱ Ʒ ƻƼƽƲƽ ƹƽƼǃƷƲǂƿƯǅƷƸ ƵƴƺƴƶƯ (ƷƼǀǁƯƼǀǊ Ʊ ƽưƺƯƹƴ)

ǒ ƟƴƶǂƺǋǁƯǁǊ ƾƿƽƲƽƼƽƱ ƱǀƴǄ ǃƿƴƸƻƱƽƿƹƽƱ ƼƯ ƽƳƷƼƯƹƽƱǊǄ ƷƼǀǁƯƼǀƯǄ

ǒ Ɣǀǁǋ Ʊǀƴ ǂƾƽƻǎƼǂǁǊƴ ǃƿƴƸƻƱƽƿƹƷ*

ǒ ƖƯƾƿƽǀǊ ƾƽǄƽƵƷ ƼƯ ƯƼƯƺƷǁƷǆƴǀƹƷƴ

ǒ Ɯƴ Ʊǀƴ ƴǈǏ ƾƽƳƽƲƼƯƺƷ ǀƱƽƷ ƳƱƷƵƹƷ

https://benchmark.clickhouse.com/* https://github.com/ClickHouse/ClickBench/pull/402 (403, 557, 575)



ClickBench : ǆǁƽ ưǂƳƴƻ ǀƿƯƱƼƷƱƯǁǋ?

46

ǒ

ǒ

ǒ

ǒ

˭͊ͨͪͦͫʕ͔ͪͣΎ A ˤ͔ͪͣΎ B (B/A)

1 1.5 2.1 2.1 / 1.5 = 1.4

2 1.0 1.0 1.0 / 1.0 = 1.0

3 3.0 1.5 1.5 / 3.0 = 0.5

ὄ

ὃ
ᶻ
ὄ

ὃ
ᶻ
ὄ

ὃ
ᶻȣᶻ

ὄ

ὃ

ρȢτᶻρȢπᶻπȢυ πȢχ

πȢχ πȢψψχ
πȢψψχρ=> A ƻƴƳƺƴƼƼƴƴ B

Ȣ
ρȢρςχ=> B ưǊǀǁƿƴƴ A ƼƯ 12.7%



ClickBench : ƿƴƶǂƺǋǁƯǁǊ (ƽưǈƷƴ)

47
https://benchmark.clickhouse.com/



ƞƝƦƔƛƢ %SQLENGINENAME%ơƝƟƛƝƖƗơ?
Ɨ ƙƏƙ ƬơƝ ƗƠƞƟƏƑƗơƫ?
ƞƝƦƔƛƢ %SQLENGINENAME% ơƝƟƛƝƖƗơ?
Ɨ ƙƏƙ ƬơƝ ƗƠƞƟƏƑƗơƫ?



ƞƽǆƴƻǂ ǁƯƹ ƻƴƳƺƴƼƼƽ? (ƷƺƷ ưǊǀǁƿƽ?)

49

ǒ

ǒ

ǒ

ǒ

1. Ƒ DuckDB ƷǀƾƽƺǋƶǂǍǁ ǆƷǁǊ

2. Ƒ DuckDB ưƯƲ / ƼƴƹƽƿƿƴƹǁƼǊƸ ƿƯǀǆǏǁ

3. Ƒ DuckDB ƼƯƷưƽƺƴƴ ǌǃǃƴƹǁƷƱƼǊƸ ƯƺƲƽƿƷǁƻ

SELECT * FROMhits WHEREURL LIKE '%google%ô 

ORDERBY EventTime LIMIT 10;



ƞƽǆƴƻǂ ǁƯƹ ƻƴƳƺƴƼƼƽ?

50

ǒ

ǒ ƞƿƽƷǀǄƽƳƷǁ FullScan ƱǀƴǄ ƹƽƺƽƼƽƹ (ƽǆƴƼǋ ƻƴƳƺƴƼƼƽ)

ǒ ƓƯƺƴƴ Ʊǀƴ ƳƯƼƼǊƴ ǀƽƿǁƷƿǂǍǁǀǎ (ƴǈǏ ƻƴƳƺƴƼƼƴƴ)

ǒ Ɨ Ʊ ƹƽƼǅƴ ƱǊưƷƿƯƴǁǀǎ 10 ƾƴƿƱǊǄ ǀǁƿƽƹ

ǒ

ǒ ƙƯƹ ƻƷƼƷƻǂƻ Ƴƽ ƱƴƿǀƷƷ 49 ƱƹƺǍǆƷǁƴƺǋƼƽ

ǒ ƓƯƺǋǇƴ ƿƯƶƽưƿƯƺƷǀǋ Ʒ ǀƽƾǁƷƻƷƶƷƿƽƱƯƺƷ

SELECT * 

FROMhits 

WHEREURL LIKE '%google%ô 

ORDERBY EventTime

LIMIT 10;

SCAN (select *)
FILTER (like)

Ƒǀƴ ƿǎƳǊ, Ʊǀƴ ƹƽƺƽƼƹƷ

SORT (ƹƺǍǆ ǳEventTime )
SHUFFLE (Ʊ distributed mode )

LIMIT (10)

https://datafusion.apache.org/blog/2025/09/10/dynamic-filters/



ƙƯƹ ǀƽƾǁƷƻƷƶƷƿƽƱƯǁǋ? (1)

51

ǒ

ǒ ƢưƷƿƯƴƻ ǀƽƿǁƷƿƽƱƹǂ Ʒ ƱǊưƽƿ ƾƴƿƱǊǄ 10 ƿǎƳƽƱ

ǒ ƓƴƿƵƷƻ Ʊ ƾƯƻǎǁƷ 10 ƿǎƳƽƱ ǀ ƻƷƼƷƻƯƺǋƼǊƻƷ ƶƼƯǆƴƼƷǎƻƷ

ǒ Ƒ ƳƱƽƷǆƼƽƸ ƹǂǆƴ ƾƽ ƹƺǍǆǂ EventTime

SELECT * 

FROMhits 

WHEREURL LIKE '%google%ô 

ORDERBY EventTime

LIMIT 10;

SCAN (select *)
FILTER (like)

Ƒǀƴ ƿǎƳǊ, Ʊǀƴ ƹƽƺƽƼƹƷ

TopK (10)

https://github.com/cirosantilli/media/blob/master/heap.svg

1

3 2

5 7 46

https://datafusion.apache.org/blog/2025/09/10/dynamic-filters/



ƙƯƹ ǀƽƾǁƷƻƷƶƷƿƽƱƯǁǋ? (2)

52

ǒ

ǒ ƠƽƱƻƴǈƯƴƻǆǁƴƼƷƴ Ʒ ƾƽǀǁƿƽƴƼƷƴ ƹǂǆƷ

ǒ ƑǀƴƲƳƯ ƳƴƿƵƷƻ ǁƽƺǋƹƽ ƱƴƿǄƼƷƴ 10 ƿǎƳƽƱ

ǒ ƦƷǁƯƴƻ ǁƽƺǋƹƽ ƹƽƺƽƼƹƷ URL Ʒ EventTime

ǒ ƞƿƽƱƴƿǎƴƻ 2 ǂǀƺƽƱƷǎ:

ǒ URL LIKE '%google%Ǵ

ǒ EventTime < Max(Heap)

ǒ ƔǀƺƷ ƾƽƳǄƽƳƷǁ - ƽưƼƽƱƺǎƴƻ ƹǂǆǂ

ǒ ƑǊǆƷǁǊƱƯƴƻ Ʊǀƴ ƳƯƼƼǊƴ Ʊ ƾƯƻǎǁǋ Ʒ ƽǀǁƯƱƺǎƴƻ ƿǎƳ

ǒ Ƒ ƿƯǀƾƿƴƳƴƺǏƼƼƽƻ ƿƴƵƷƻƴ ǳƱ ƹƽƼǅƴ ƳƴƺƯƴƻ ƲƺƽưƯƺǋƼǊƸ TopK

SELECT * 

FROMhits 

WHEREURL LIKE '%google%ô 

ORDERBY EventTime

LIMIT 10;

SCAN (select *)
FILTER (like AND TopK)

TopK (10)

https://github.com/cirosantilli/media/blob/master/heap.svg

1

3 2

5 7 46

1

3 2

5 7 46

https://datafusion.apache.org/blog/2025/09/10/dynamic-filters/
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SELECT * 

FROMhits 

WHEREURL LIKE '%google%ô 

ORDERBY EventTime

LIMIT 10;

WITH (

SELECT

filename() as file, 

row_number_in_file () as rn

FROMhits 

WHEREURL LIKE '%google%ô 

ORDERBY EventTime

LIMIT 10

) AS filter

SELECT * 

FROMhits 

JOIN filter

ON hits. file = filter.file

AND hits.rn = hits.rn ;

ǒ

1. ƦǁƴƼƷƴ 2 ƹƽƺƽƼƽƹ, ǃƷƺǋǁƿƯǅƷǎ, ƱǊǆƷǀƺƴƼƷƴ ǁƽƾ-10

ƞƽƺǂǆƴƼƷƴ ƼƯƶƱƯƼƷǎ ǃƯƸƺƯ Ʒ ƼƽƻƴƿƯ ǀǁƿƽƹƷ Ʊ ǃƯƸƺƴ

2. ƦǁƴƼƷƴ ƱǀƴǄ ƹƽƺƽƼƽƹ, Ƽƽ ǁƽƺǋƹƽ

Ʒƶ ƼǂƵƼǊǄ ǃƯƸƺƽƱ ƾƽ ƼǂƵƼǊƻ ǀǁƿƽƹƯƻ

3. ƜƷƹƯƹƷǄ ǆƷǁƽƱ, ƾƿƽǀǁƽ ƻƽǈƼƯǎ ƽƾǁƷƻƷƶƯǅƷǎ

Ɠƺǎ ƹƽƺƽƼƽǆƼǊǄ ǃƽƿƻƯǁƽƱ ƳƯƼƼǊǄ

https://www.meme-arsenal.com/create/chose?tag=͎ͣͦ͘
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Spark API ƿƯưƽǁƯƴǁ. Ə ƹƽƿƿƴƹǁƼƽ ƺƷ?
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https://ru.pinterest.com/pin/70437489445939/
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ǒ

ǒ

ǒ
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ǒ

ǒ

ǒ

ǒ

ǒ

ǒ

https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/
api/pyspark.sql.Column.startswith.html#pyspark.sql.Column.startswith



Spark API ƿƯưƽǁƯƴǁ. Ə ƹƽƿƿƴƹǁƼƽ ƺƷ?
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ǒ

ǒ

ǒ ƞƿƽƲƽƼǎǍǁǀǎ ƳƽƹǁƴǀǁǊSpark

ǒ ƑǊƱƽƳƷǁǀǎ ƽǁǆǏǁ ǀƽ ƱǀƴƻƷ ƽǇƷưƹƯƻƷ 

ǒ Ɨ Diff

ǒ

ǒ ƗƺƷ ƼƯƽưƽƿƽǁ ǀƺƽƻƯƺƽǀǋ)

https://github.com/lakehq/sail/pull/914#issuecomment-3325755810
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ǒ

ǒ
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60

ǒ

ǒ
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ǒ

ǒ

ǒ

ǒ
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ǒ

ǒ

ǒ Ɯƴǀƹƽƺǋƹƽ ƿǎƳƽƱ (ƱƴƶƳƴ ƾƽ 1)

ǒ ƛƯǀǀƷƱǊ ǀ ƳǂưƺǎƻƷ ƹƺǍǆƴƸ (ƽǇƷưƹƯ ƷƺƷ ƳƴƳǂưƺƷƹƯǅƷǎ)

ǒ ƟǎƳǊ ǀ NULL ƼƯ ƻƴǀǁƴ ƻƯǀǀƷƱƯ keys Ʒ/ƷƺƷ values

ǒ ƛƯǀǀƷƱǊ ǀ ƿƯƶƼƽƸ ƳƺƷƼƽƸ (ƳƽƺƵƼƯ ƱǊƳƯƱƯǁǋǀǎ ƽǇƷưƹƯ)

ǒ

ǒ Ɯƽ ƾƿƷ ǌǁƽƻ ƼƴƹƽƿƿƴƹǁƼƽ ƿƯưƽǁƯƺƯ Ʊ ƾƽǀƺƴƳƼƷǄ ƳƱǂǄ ǀƺǂǆƯǎǄ *

ǒ ƞƽǀƺƴ ƱǊǎǀƼƴƼƷǎ ƾƿƷǇƺƽǀǋ ƾƴƿƴƳƴƺǊƱƯǁǋ **

* https://github.com/lakehq/sail/issues/876
** https://github.com/lakehq/sail/pull/878
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ǒ

ǒ

ǒ

ǒ

ǒ Int32 Ʊƻƴǀǁƽ NULL

ǒ NULL ƹƽƼƱƴƿǁƷƿǂƴǁǀǎƱ ƺǍưƽƸ ǁƷƾ

ǒ Int32 ǳƼƴ ƹƽƼƱƴƿǁƷƿǂƴǁǀǎ ƼƯƾƿƷƻƴƿ Ʊ Struct

ǒ Ƭǁƽ ƺƽƻƯƴǁ ƼƴƹƽǁƽƿǊƴ ƳƽƹǁƴǀǁǊ

* https://github.com/apache/datafusion/blob/08e75a9a10c1c859c50b5b54a3664b8c7d1dfde6/datafusion/spark/src/function/array/spark_array.rs#L146
** https://github.com/lakehq/sail/issues/840



Sail: ǆƴƲƽ Ƽƴ ǄƱƯǁƯƴǁ Ƴƽ ƾƿƽƳƯ? (1)
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ǒ

ǒ CƴƸǆƯǀƻƽƵƼƽ ǀƹƿǂǁƷǁǋ ǆƴƿƴƶ PyIceberg + PyArrow

ǒ Ɨ ƿƯưƽǁƯ ǀ Delta ǂƵƴ ƿƴƯƺƷƶƽƱƯƼƯ

ǒ

ǒ Ƒ ǁƽƻ ǆƷǀƺƴ Hive Metastore

ǒ

ǒ ƛƴǄƯƼƷƶƻ insert overwrite partition (Ƽƽ ƽƼ Ʒ Ʊ Spark ƾƺƽǄ)

ǒ
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ǒ

ǒ

ǒ ƛƽƵƼƽ ƽǁǀƺƴƵƷƱƯǁǋ ƾƿƽƲƿƴǀǀ ƾƽ ǁƴǀǁƯƻ

ǒ


