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Spark

DataFrame
Spark Spark MLIib GraphX Spark R
SQL Streaming Machine Graph R on Spark
Streaming Learning Computation

Spark Core Engine
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Spark PN {71 A

o RDD #1734 A 4R
o MAENAH, AT ERITE
o Lazyil%, 74U ILDAG

e Partitions
e RDDF%partitionfF/i{

e Shuffle
o RDDA I T B il i M 4 AT VR
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P A5 N GRAR e 84T A

e RDDZZ 1T
o Bt X I

e spark.storage.memoryFraction

o 15 T RDD IS H B N £
o LENAFIHAE

o Shuffleid #2 ' FH I f*JSerializer/Deserializer
o REZMAT4RE
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T Sk A Spark b H s &

o & s&cache J %A W Ficache'JRDD

o IEACTIE, KRiEErcache

0 4.3GB 4.3GB 4.3GB
1 8.2GB 12.5GB 8.2GB
2 98.8GB 111.3GB 98.8GB
3 90.8GB 202.1GB 90.8GB
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GCHEAME 2 - Tracing

e GC Root Tracing
o REBIFGCHI T ImiBE S, ftldfilava/Ct/Lisp

e GC Roots -> reference chain -> unreachable

e GC Roots: references in stack/JNI/method
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GCA:ASMEZ - Sweep

o MHEHEZFR
o FEXNAFW A
o KX R [AACH] fE 2 7 Hifull GC
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GCEAME & - Copy

o JEANES: (From space) -> (To space)
o BN AMER/INIER, Bk R H—HL.
o BAFIEXT ¥ N B I —Hjm, AR EL.
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FE A HE S — Compact
o TR GRAE i, TR 7
o SKREMAD T RTFOIRZE.
o S T — D MR R 1T R R AL
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GCE: AN - Generation

o R ZHUN G A i JE HA A2 AR A 8T 1Y)
e Young/Old
o Nf 1Az iy S S CRT RN BN =4 BE AR M 4T GC

e Use copy in young because a lot of them has been dead, and use Mark-
Sweep or Mark-Compact in old gen
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FLAME A — Generation**

e Hotspot JVMK 1) =231

Survivor Space

Tenured Permanent
R & 4 . & o
Young Generation Old Generation Permanent Generation

o InfoQ
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GCYU AR s EE

e Incremental (&N 3F)

e Serial
e Parallel
e Concurrent-Mark-Sweep (CMS)

o G1
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GCYS£E4S - Parallel

e Only In Young

e Copy, multi-thread

e STW

o 1.6LLEERIAFTIT, LRI H 42 SerialOld
e -XX:+UseParallelGC

e Throughputfz KAt
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GCUYN £ 2% - ParallelOld

e Only work in old space, 5 Parallel}: 5] T.AF
e -XX:+UseParallelOldGC

o i KAtThroughput

e Start from Java 1.6.

e STW
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GCIN£E LS - ParNew

e Only work in young generation
o HlParalleltf{l, 1E&FICMSH: [F] T 1E

o Throughput®%{XTParallel, {5 [f] 58 55
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e Only work in old generation
o Hips2 eIl 815, MiA 25 S fthroughput

e -XX:+UseConcMarkSweepGC
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e Initial mark(STW, single-thread)
e Concurrent mark

e Concurrent pre-clean[part of remark work]

e Remark(STW, multi-thread)

e revisiting objects modified during marking
e Concurrent sweep

e Concurrent reset
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CMS GCHR 5

o WEHIRZ
o T H Z N heapZ[d]

o 71 BE N AF AT B AR
o AL AN A
o WAL S IN 7 [ B 3%
o {EMyoungZS [HIFHRIT, Fa ZANAS Jr e H A3 1) =[]

o FH MRS K F 2R ALl ParallelOld Y 3 B
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o UHEZS[R] 73 ¥F 2 8 7 R/NHIIX A8, - B)as 70 Bl o AR 25 1A K/ (Eden,

survivor, old gen, humongous, unused)
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e CSet
o i E SIS R

e RSet
o MY X3t N Y aT XA 51, SRR A X

o FEIX IR 4EH Rset A Csett— 1
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o FKIL ST S 3 i 2 1) [X 42K
o M I RAEIAFRIC

e G1 Young GC/G1 Mixed GC
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e Initial Mark(STW)

e mark roots

e Root Region Scan
e Must complete before the next young GC can happen
Concurrent mark

e can be interrupted by young GCs
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GCY &£ — G1

e Remark(STW)

e Completes marking (SnapshotAtTheBeginning[SATB] buffer (other GC use dirty
card algorithm))

e Reference processing

e Cleanup (partial STW, namely mixed GC)
e Liveness accounting and identify completely free regions (STW)
e Remembered Set scrubbing (STW)

e Reset the empty regions and return them to the free list (Concurrent)
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GCY &£ — G1

e Copying (Young GCs and Mixed GCs)
o STW

e Ifit's a young GC, copy all live objects in young regions into new regions (young,
old)

e If it's a mixed GC, copy all live objects in young regions into new regions (young,
old) and copy some old regions into new regions (old)
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Serial x x x x x
Parallel x v x x x
ParallelOl v x x x
d

ParNew x x x v x
ConcMark x x x v x
Sweep

G1 x x x x x
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o WATEBRAMATHILMFO T, W 7 =FGCliise a3 1R

Parallel GC 6.5min
CMS GC 9min
G1 GC 7.6min
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GCJ7 &7 #1 - Parallel®
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GCJ7 &7 - Parallel

e -XX:+UseParallelGC -XX:+UseParallelOldGC -XX:+PrintFlagsFinal -
XX:+PrintReferenceGC -verbose:gc -XX:+PrintGCDetails -
XX:+PrintGCTimeStamps -XX:+PrintAdaptiveSizePolicy -Xms88g -Xmx88g
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e -XX:+UseG1GC -XX:+PrintFlagsFinal -XX:+PrintReferenceGC -verbose:gc -
XX:+PrintGCDetails -XX:+PrintGCTimeStamps -XX:+PrintAdaptiveSizePolicy -
XX:+UnlockDiagnosticVMOptions -XX:+G1SummarizeConcMark -Xms88g -
Xmx88g
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GCH XM - GCIRAIL I % =

e Footprint

e Application(soft/weak/phantom refs, ....)
e Throughput

e Latency
o EEEN B TAEREAIATI B 72
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GCH E 4
o WP AIEREIER), ALISEHParallel GG, WL EA KAEfull GC, A LA
1% F Parallel GC, 75 | {5 FH.

o HMEEEIERT, Ao A Parallel GCIRIR, ZERTASBEIE BT R P22
LS

o < }HPLAB “-XX:-ResizePLAB”

o TNREALTHGL, Hafrfd F & iIvVMm
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GCIAIL-INEEGCH &

-XX:+PrintFlagsFinal -XX:+PrintReferenceGC

-verbose:gc -XX:+PrintGCDetails
-XX:+PrintGCTimeStamps
-XX:+PrintAdaptiveSizePolicy
-XX:+UnlockDiagnosticVMOptions

-XX:+G1SummarizeConcMark
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o GLUATLIIM K H A
o 1.3 full GC

o 2. {ili/b {5 [a]

o 2.1 /b i R {5 I [

o 2.2 J /D i KRG 5 I [H]
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MParalleliZ#% £]G1

e Don’t use =Xmn, -XX:-UseAdaptiveSizePolicy, -XX:SurvivorRatio=n

o TREAHANACE
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Evacuation Failure

e To-space exhaused/overflow

o —MHENE T E—KFull GC
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Evacuation Failure

e Decrease InitiatingHeapOccupancyPercent, -
XX:InitiatingHeapOccupancyPercent=nn(default to 45)

e Increase ConcGCThreads, -XX:ConcGCThread=nn (default to % of
ParallelGCThreads)

o WiHERE 14T R ICPURTR], H#HY 5 /D H Hilto-space overflow
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Humongous object

e 280.008: [G1Ergonomics (Concurrent Cycles) request concurrent cycle
initiation, reason: occupancy higher than threshold, occupancy:
62344134656 bytes, allocation request: 46137368 bytes, threshold:
42520176225 bytes (45.00 %), source: concurrent humongous allocation]

e humongous allocation 7&f5 F/M X % 1d G1 region size[)50%

e Increase that by -XX:G1HeapRegionSize (?)
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MCMSIEFZ 21G1

o FZ[%5—Xmn =XX:InitialSurvivorRatio —XX:SurvivorRatio —
XX:InitialTenuringThreshold —XX:MaxTenuringThreshold —
XX:ParallelGCThreads —XX:ConcGCThreads
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e [Update RS (ms): Min: 1.2, Avg: 1.9, Max: 3.3, Diff: 2.1, Sum: 43.4]

e -XX:G1RSetUpdatingPauseTimePercent=10

o Higher -> #0582 T{EEISTWI B 5E Bk

o Lower -> 158 Z T /£ /i1 #|G1 Concurrent Refinement Threads™ 5€ %

e -XX: G1ConcRefinementThreads(default to ParallelGCThreads)
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HAth 785 (E $E Tt

e CycleJT46 Fmixed GC& 4E 1 ] B it K
e Increase ConcGCThreads
o 2EEGCHICPU L H&F

e Marking Cycleid T4
e Increase —XX:InitiatingHeapOccupancyPercent

o Z[E{RGCHICPU L HZH
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AT 5] H AL

e -XX:+ParallelRefProcEnabled

[octher: 25.5 m=]
[Choose CSet: 0.0 ms]
[Eef Prog: 5.7 ms]
[Bef Eng: 0.5 ms]
[Free CSet: 1.0 m=]
[Eden: 2504.0M(25904.0M)->0.0B(3504.0M) Su
Times: user=5%.44 gy==6.55, real=0.73 =zegs]

644 .403: [GC remark 644.404: [GC ref-procEd4d.
[Time=: u=ser=0.5%0 gy==0.00, real=0.05 =zeg=]
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— A KGeE (= H &

251.354: [GlErgonomics (Mixed GCs) continue mixed GCs, reason: candidate old regions available, candidate old regi

, 0.1785630 seca]
[Parallel Time: 145.1 m=, GC Workers: 23]
[GC Worker Start (ms): Min: 251176.0, Ayg: 251176.4, Max: 251176.7, Diff: 0.7]
[Ext Root Scanning (ms): Min: 0.8, ZAyg: 1.2, Max: 1.7, Diff: 0.5, Sum: 28.1]
[Update RS (ms): Min: 0.0, Ayg: 0.3, Max: 0.6, Diff: 0.6, Sum: 5.8]
[Frocessed Buffers: Min: 0, Ryg: 1.6, Max: 9, Diff: 9, Sum: 37]
[Scan RS (m=): Min: 6.0, Ryg: 6.2, Max: 6.3, Diff: 0.3, Sum: 143.0]
[Cbiject Copy (ms): Min: 136.2, Ayg: 136.3, Max: 136.4, Diff: 0.3, Sum: 3133.5]
[Termination (ms): Min: 0.0, Ayg: 0.0, Max: 0.0, Diff: 0.0, Sum: 0.3]
[GC Worker Other (ms): Min: 0.0, Ayg: 0.1, Max: 0.2, Diff: 0.2, Sum: 1.9]
[GC Worker Total (ms): Min: 143.7, Ryg: 144.0, Max: 144.5, Diff: 0.8, Sum: 33132.0]
[GC Worker End (ms): Min: 251320.4, RAyg: 251320.5, Max: 251320.6, Diff: 0.2]
[Code Root Fixup: 0.0 m=]
[Clear CT: 6.6 m=]
[Other: 26.8 ms]
[Choo=ze CSet: 0.2 m=]
[Bef Prpog: 1l6.6 ms]
[Ref Epg: 0.9 ms]
[Free CSet: 2.0 m=]
[Eden: 3504.0M(3504.0M)->0.0B (4448.0M) Survivors: 576.0M->32.0M Heap: £3.7G(B8.0G)->58.3G(88.0G)]
[Times: user=3.43 gys=0.01, real=0.18 sgga]
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2 R

e -XX:+UseG1GC -XX:+PrintFlagsFinal -XX:+PrintReferenceGC -verbose:gc -
XX:+PrintGCDetails -XX:+PrintGCTimeStamps -XX:+PrintAdaptiveSizePolicy -
XX:+UnlockDiagnosticVMOptions -XX:+G1SummarizeConcMark -Xms88g -
Xmx88g

o JEILIHML, BIEATHFE]N4.3min
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N

o X T ANIE SR M N B[R] IS, AW 2%k Parallel GC.
o MR IEFFull GC, 1] LA{# FH“-XX:+UseG1GC —XX:-ResizePLAB”

o MHEILEAFUIlGC, HiHiTH —F IO
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& n] UMSAS S 4F©

o GCIAMLIX A T3 He ) TR
o GCIAML &R 5
o Spark YN 1E 5 B AE AW kAT oAk

e Tachyon, Project Tungsten

o 1] LA H B £ Y executor
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o HJX N AT AT

o Gl MRAW IR B EE, X T Kheap & B, A I#ESpark
P GIE R 1 N & R

o Sparkiffr (HESMTF Al S BOR B2 AR HAE S IE
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https://docs.oracle.com/cd/E13150_01/jrockit_jvm/jrockit/geninfo/diagnos/garbage_collect.html#wp1086917
https://docs.oracle.com/cd/E13150_01/jrockit_jvm/jrockit/geninfo/diagnos/garbage_collect.html#wp1086917
http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/gc01/index.html
http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/gc01/index.html
http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/G1GettingStarted/index.html
http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/G1GettingStarted/index.html
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
http://www.infoq.com/articles/tuning-tips-G1-GC
https://blogs.oracle.com/poonam/entry/understanding_g1_gc_logs
https://blogs.oracle.com/poonam/entry/understanding_g1_gc_logs
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