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Apache Spark 4R 5 o[ {4EHEHN4ATHIT

EAX G , S EZE—LXTFUIREHR4EHI Apache Spark (AEBHIIRIE, ASTREAIRAEIK
BRI EEFRAEVSSHRGIBEIN, AL , BIYSZEXLEIIT , RE BB INFTFEAE
MNEERRENBER T RESMAE Spark 113,

dbEe
B =

H&IEEF T — notebook , EEXEERRIREEHKIN AB
MWIREER | LIEEFAIRHERESI1ZERIMEEE, X1 notebook
EENABIETERIEENE , LTABRER (FR1) 2ETHEIRKH :

val df = bucketPeriod.map{date =>
val Array(year, month, day) = date.split("-")
getAnalytics(BucketRecSysTracking, Brand, year, month, day)
.select("c1", "c2", "c3", "c4", "c5", "c6", "c7", "c8", "c9",
"c10", "c11", "c12", "c13", "c14", "c15")
filter($"c3".isin(18, 37))
.distinct
}filter(_.count > 0)
.reduce(_union )
.cache

FEFKAIHY AB

MIALEH , BFREEIENXG4iRE. BHBWSEIAREXEEF , XhhE—TEH2—1
JSON =755 , BROeEBJLE JSON X, N FEABHI bucketPeriod
REFEZEEINRIIF , AT TERRIEIESTEE getAnalytics

R ERBERI RN EETERM json X4 , BFREEITEXRNARITE , ARBIEE reduce(_
union ) &FB— DataFrame , HEMIE T 3 RiFHE isin(18, 37) HIEUE.

=17 LA RiEH = RREIREAELE 17.72 0% , {7 df.count FRTEEET 26.71
o8 | WELER(NIREBT S TEIIENIN B[ RIFRAIRIZI TR E,

EFHAVRATEZET , T5RE—T getAnalytics
REAISTI (FRR2) ., EEZERANESENETERTHFE JSON
X, RERE-EFRIBRMI—ERATE,

def getAnalytics(bucketName: String, brand: String, bucketYear: String, bucketMonth: String,
bucketDay: String, candidate_field: String=candidateField, groups: String=Groups): DataFra
me = {
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var rankingOrderedIds = Window.partitionBy("c12").orderBy("id")
val s3PathAnalytics = getS3Path(bucketName, brand, bucketFolder, year=bucketYear, month=
bucketMonth, day=bucketDay)
readJSON(s3PathAnalytics)
.distinct
withColumn("x", explode($"payload"))
// a few more calls to withColumn to create columns
withColumn("c10", explode(when(size(col("x1")) > 0, col("x1")).otherwise(array(lit(null).cast("
string")))))
// a few more calls to withColumn to create columns
.withColumn("id", monotonically_increasing_id)
// a few more calls to withColumn to create columns
.withColumn("c12", concat_ws("X", $"x2", $"x3", $"c3"))
withColumn("c13", rank().over(rankingOrderedIds))
.distinct

}

15— : ROJgess Spark REEZHMAKE

& EERARE A EREIXEHA spark.read.json

HFHRRBMA— TN ER | XENSEIFERMERRN , EJ9 spark.read.json

S LAER SR |, RS driver

RAFEREXH T AR E A REEANHE AR LE—HFE8 M BEER—IX.

FTLNRIRFBEEN S HAERRXEHRERNX G |, RFEFXUT TEORB (FR3)

getDays("2019-08-01", "2019-08-31")
.map{date =>
val Array(year, month, day) = date.split("-")
val s3PathAnalytics = getS3Path(bucketName, brand, bucketFolder, bucketYear, bucketMont
h, bucketDay)
readJSON(s3PathAnalytics)

}

IEEURA T RICEEIZEE (R ER4)

val s3Files = getDays("2019-08-01", "2019-08-31")
.map(_.split("-"))
.map{
case Array(year, month, day) => getS3Path(bucketName, brand, bucketFolder, bucketYear, b
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ucketMonth, bucketDay)
}

spark.read.json(s3Files: _*)

XENBEALZENEEZRERERN , MENRBANBERHZ , RELEER,
%157 RAgepkid iRz VR
TRHE spark.read.json X#5aYHEIAR : spark.read.json
R =HEO—TRMANBR , LMEBEBASIEN schema, FTLASNSRRESSAEBWMA RN
schema , \RIFEFIEE.
Eit , FMINABTLUELRLATEF (FERS5)
val s3Files = getDays("2019-08-01", "2019-08-31")
.map(_.split("-"))
.map{

case Array(year, month, day) => getS3Path(bucketName, brand, bucketFolder, bucketYear, b
ucketMonth, bucketDay)

}

val jsonString = spark.read.json(s3Files(0)).schema.json
val newSchema = DataType.fromJson(jsonString).asInstanceOf[StructType]

spark.read.schema(newSchema).json(s3Files: _*)

FEABREIEAGE TE Y | AN XEHIREN T HIER schema , RAGIEREEIRY
schema f&1845 spark.read , EEHIBHEER—IEITT 29.82,

®I5= : RoJgeEt % Shuffle

MAERNBEIRS 7XH /0O HIRE |, iLFR(IREEREREEIREF getAnalytics REHIETTIRE,
getAnalytics REEE—FRHMBEA T distinct , XNMEEF I shuffle

NEF, BBEMUITRIRIRF LB LIRES ST shuffle IE ? Z=Z278A RDD R LEH
toDebugString BR%§ , BIOJ Il , BAWT :

df1.distinct.rdd.toDebugString
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res20: String =
(200) MapPartitionsRDD[951] at rdd at command-1:1 ]
| MapPartitionsRDD[950] at rdd at command-1:1 []
| MapPartitionsRDD[949] at rdd at command-1:1 []
| ShuffledRowRDD[948] at rdd at command-1:1 []
+-(350) MapPartitionsRDD[947] at rdd at command-1:1 []
| MapPartitionsRDD[946] at rdd at command-1:1 []
| FileScanRDD[945] at rdd at command-1:1 []

FERRENZE , MW TLURIERE! rank().over(rankingOrderedlds) FFiAtE 25K shuffle,

EXFERT |, B HEIZAfAE—IR shuffle 2—MREE | RABRNIBERIEE KW ,
MEREITERIERHAFTER., Bt , BN EERTBNXLAR M., BIIERTEEE
shuffle A EREHEZIRE , MEREFEIE—FBDEIE,

RIBIXLE B | FRAITTLUE getAnalytics REITMESNT ( 5ER6)

val df2 = df1
withColumn("x", explode($"payload"))
// a few more calls to withColumn to create columns
.withColumn("c10", explode(when(size(col("x1")) > 0, col("x1")).otherwise(array(lit(null).cast("
string")))))
// a few more calls to withColumn to create columns
withColumn("id", monotonically_increasing_id)
// a few more calls to withColumn to create columns
withColumn("c12", concat_ws("X", $"x2", $"x3", $"c3"))
withColumn("c13", rank().over(rankingOrderedIds))
.select("c1", "c2", "c3", "c4", "c5", "c6", "c7", "c8", "c9",
"c10", "c11", "c12", "c13", "c14", "c15")
filter($"c3".isin(18, 37))
.distinct

ATBERL , ERFRIPVEXAERSEFEFReG , LUESIIERNEGR. T8 &8
NEEFERB=IX distinct (—XRERE1, ZIXERER2F) , MRFINEEREERHA—X
distinct , FHSEIRHMNGER, ZRE shuffle BI(FER6FRIZEIT) , MBI HIETRE select
ERPIEERIIRED , XRY , RNERZRBHEETMEIIN—1/NFE,

R ER6PRIEBAITRIE 70.908 , count RFE2.5808, XMIFRIA , INEEBENNRSHF
MNEBSEFLN , XHETLIERNT—ERBER shuffle 2(E
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XI5 AESEAKER Catalyst Optimizer
HMEERIUATENMBRER:

val df2 = df1
withColumn("x", explode($"payload"))
// a few more calls to withColumn to create columns
withColumn("c10", explode(when(size(col("x1")) > 0, col("x1")).otherwise(array(lit(null).cast("
string™))))
// a few more calls to withColumn to create columns
.withColumn("id", monotonically_increasing_id)
// a few more calls to withColumn to create columns
withColumn("c12", concat_ws("X", $"x2", $"x3", $"c3"))
withColumn("c13", rank().over(rankingOrderedIds))
.select("c1", "c2", "c3", "c4", "c5", "c6", "c7", "c8", "c9",
"c10", "c11", "c12", "c13", "c14", "c15")
filter($"c3".isin(18, 37))
.distinct

AR

val df2 = df1
withColumn("x", explode($"payload"))
// a few more calls to withColumn to create columns
withColumn("c10", explode(when(size(col("x1")) > 0, col("x1")).otherwise(array(lit(null).cast("
string™)))))
// a few more calls to withColumn to create columns
.withColumn("id", monotonically_increasing_id)
// a few more calls to withColumn to create columns
withColumn("c12", concat_ws("X", $"x2", $"x3", $"c3"))
filter($"c3".isin(18, 37))
withColumn("c13", rank().over(rankingOrderedIds))
.select("c1", "c2", "c3", "c4", "c5", "c6", "c7", "c8", "c9",
"c10", "c11", "c12", "c13", "c14", "c15")
.distinct

ABHFR7MRERSINEERERR , BRT HAT fliter
HIEFA—H (D BIRE147HE1T), ERXRMBRREENEHERE—HR , B
rank BAOREHABTF 3 X7, FRLAENIT rank ZBIZHZ BT filter HAEE, B2 , T
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df2.count IS EIEEZEES : FER
df2 count BIAT[E]945.88%,
XA NEFHIE L VSR T RE:

Figure Ba

Generate
rows outpul: 802 266 682 est: N/A

Project

rows output: N/A est /A

v

Project
rows output: NAA est NVA

Exchange

data size total (min, med, max):
204.9 GB (7.0 MB, 10?5 0MB, 12827 MB)
rows output N/A est: NI,

Whole StageCod
3M0m(35s93s 10,

Sort

spill size total (min, med, m 0)

196.1 GBE (1024.0 ME, 11:124 ME, 1344.0 MB)
cumulative time total (min, mad, max):
20.7m(2.85 628 7.35)

peak memaory total (min, med, max):

216.9 GB (1088.0 MB, 1088. ] MB, 1728.0 MB)
num prefic comparisons: 1,730 347 967

sort time total (min, med, max):

4.0m(794ms, 1.25 19¢g)

num record compansons: 1,728,082,500

spill wrile time tolal {(min, med, max):
47m(13s5 145 225)

rows output: N/A est NIA

l

RunningWindowFunction
rows output: N/A est. NFA

Filter

rows output 7,517 267 est: N/A

Project

rows output: N/A est NVA

|
yu%lu‘&ﬁj‘?

f#Spark, HadoopalZHBasetg*xHI~E ,

n
g)

Figure 8b
v

Generate
rows output: 802,266,682 est: N/A

Proj

ject
rows output: MN/A& est NUA

Filte l

r
rows output: 7,517 267 est: N/A

Project

rows output: N/A est N/A

Exchange

data size total (min, med, max):
2.9 GB (200.8 KB, 1380.6 KB, 59.2 MB)
rows output MIA est: NIA

Whole StageCodegen
05 (86 ms, 200 ms, 358 ms)

Sort

spill size total (min, med, max):

0.0 B (0L0OB, 0.0 B, 0.0 B)

cumulative time total {min, med, max):

21.6 & (45 ms, 107 ms, 234 ms)

peak memory total (min, med, max):

127 GE (65.0 ME, 65.0 ME, 55.0 MB)

num prefix comparisons; 38,030,482

sort time total (min, med, max):

555 (9 ms, 21 ms, 73 ms)

num record comparisons: 37,416,101

spul wn:e time Imab{mln med, max):
0 ms, 0 ms, 0 ms

rcuws uulpul' MiA est N}A

l

RunningWindowFunction
TOWS QUIpUL INFA est: INFA

l

spill size total (min, med, max);
0.0B(0.08 008 0.0E) _
time in agoregation build total (min, med, max):

HashAggregate

MK FHISAHIRS : iteblog_hadoop
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FEIRR , A rank EORMZ FIHITITIERERE G E — M ERIIITEUA 8.02
R ENRIXT7005, ELE , HAL shuffle it , REBEERFHBEN 2.9
GBHIZIE, Bk , AR rank EORMZELREHTTIESSE 304.9
GBHIEIE R EBFH BN,

XM FEIREA , NRENEGFE shuffle 1B1E |, IBFHADTRERBESMIT L filter 121E |,
LR FEEEEIEE, 2%  BNEEFSMDETYPIH LR, TIAETEMKMR
F Catalyst Optimizer , 8 Catalyst Optimizer ~25 8ERY.,

AEENERFHER , £5H2RE !
REXERRRBIFICICAZIE (THFICZ ) B , RETF TSR,
gk (1 ()
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