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Cache-Related Bugs in Spark Applications

The execution process and cache mechanism in Spark

val data = sc.textFile(“hdfs://...”)
val words = data.flatMap(x=>x.split(“ "))
words.persist()
words.count()
words.take(10)
words.unpersist()
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Cache-related bugs

@ Missing persist, lagging persist and premature unpersist bugs can cause the duplicated computation.
@ Unnecessary persist, missing unpersist and lagging unpersist bugs can cause the waste of memory.

1: val data = sc.textFile(“hdfs://...”) 1: val data = sc.textFile(“hdfs://...”) 1: val data = sc.textFile(“hdfs://...”)
2: val words = data.flatMap(x=>x.split(“ ”)) 2: val words = data.flatMap(x=>x.split(“ ”) 2: val words = data.flatMap(x=>x.split(“ "))

: - i : - i 3: words.persist()
4: words.count() 4: words.count() 4: words.count()
5: words.take(10) 5: words.persist() 5: words.unpersist()

6: words.take(10) 6: words.take(10)
a) Missing persist b) Lagging persist c) Premature unpersist

1: val data = sc.textFile(“hdfs://...”) 1: val data = sc.textFile(“hdfs://...”) 1: val data = sc.textFile("hdfs://...”)
2: data.persist() 2: val words = data.flatMap(x=>x.split(* ”)) 2: val words = data.flatMap(x=>x.split(* "))
3: val words = data.flatMap(x=>x.split(“ ”)) 3: words.persist() 3: words.persist()
4: words.persist() 4: words.count() 4: words.count()
5: words.count() 5: words.take(10) 5: words.take(10)
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d) Unnecessary persist €) Missing unpersist f) Lagging unpersist

CacheCheck

Performance slowdown

Original cache decisions

(i —® ®&—(,) oou
60.0%
0 e 51.6%
D_, 50.0%
_______ - .
Sk - {/ : - \ Inconsistency — % 5
applications race | Identify persisted RDDs || BOss 500
! | I T a1a0225% e
| 1 s (i —r D) 0%
_'| | Identify persist locations | i e ’
| l @ , . @ 10.0% 4.5% 52% 4.6% 5.9%
| Inferred cache decisions .l 0.9% 03% 23% 705 0.1% - 1.8% 1.8% 2.1%
|| Identify unpersist locations I} 0.0% ol - - - -
\\ & &’3 @’& @‘ﬁ & & b@’\ @’@ %"L’b \’\'“b «\\b ‘b@‘b o «3\90 "9\% & Q\@ S
_______ FF T T T E&EE TEEF &L
Infer correct cache decisions R qfo‘@ ¥ %q‘zsyég? %ng&' év‘.l- c}vg- ézvggd B %Qvg- %QYS- %QY% %Qgéd%‘l‘;&
, New bug detection
We present CacheCheck to detect cache-related bugs in Spark &
applications. Total
- GraphX 1 0 6 1 0 o0 8 7 0
@ Run the application and collect traces. Ll E Y I R B IR B e “ I
@ Extract original cache decisions. SparkSQL 4 0 0 0 0 o0 4 3 .
@ Infer correct cache decisions on should-be-persisted RDDs. MCL 4 0 0 0 0 o0 4 0 0
@ Detect cache-related bugs by comparing the original cache Betweenness 0 0 1 0 0 0 1 0 0
decisions and the inferred cache decisions. Gl rjojd]jz | oje]d i &
Total 3 1 18 5 12 2 M 53 28



