Optimizing Joins-1
By Mohit Kumar



Spark Internals:Pagerank

Give pages ranks (scores) based on links to them
» Links from many pages =2 high rank
» Link from a high-rank page =» high rank




Spark Internals:Pagerank

. Start each page atarank of 1

. On each iteration, have page p contribute
rank / [neighbors | to its neighbors

. Set each page’srank to 0.15 + 0.85 x contribs
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. Start each page atarank of 1

. On each iteration, have page p contribute
rank, / [neighbors | to its neighbors

. Set each page’srank to 0.15 + 0.85 x contribs

1.85
0.58 0:5
1.85
0.58 0.29 1.0
0.29 05

0.58



Spark Internals:Pagerank

. Start each page atarank of 1

. On each iteration, have page p contribute
rank / [neighbors | to its neighbors

. Set each page’srank to 0.15 + 0.85 x contribs
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Spark Internals:Pagerank

. Start each page atarank of 1

. On each iteration, have page p contribute
rank / [neighbors | to its neighbors

. Set each page’srank to 0.15 + 0.85 x contribs

Final state: 1.44 ]\
0.46 | 1.37

0.73
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Links = spark,read,csvI"input/pagerank/Links, txt" sep=" ). rdd.nap(Lanbda x: (x[8], (x(1])))\
(Aistinct()\

QroupByfey( )\

Cache();

ranks=1inks. nap Lanhda k; (k[6],1)) 10

def processJoined( joined).
results| ]
for tolink in ]ome d0):
tup=totink, (Joined(1]/en( oined(0]) )
resutt appendtup|

return result 1 . 0 1 ' 0

for § In range(nun iter) : _V

ranks = Links. join{ranks) values )\
. [F Tha a?.:iadu arl

Jggws (lam?:a ]ioined:processJoined(joined)) ‘Cm /:i:/ A a 057 ’ el e
¥ ML ¢
ap(Lanbda x: (x[9],0.15 + x(1]*.89)) 18 A rn G ol

e a acmilart d

biamvig deop. 1,0 | [J #t
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Jread, csv("Lput /pagerank /Links. bxt" sepe" ). rdd.nap(Lanbda x: (x[0], (x[1])))\

ranks=inks.nap(Lanbda k: (k[6],1)) 10

def process]oined(joined):
resyltz| ]
for ol m ]01 ned (6]
{]omed[l] en(joined(0)))
resu pend tup|

return resul 1 0

for § in range(nun ter| :
ranks = Links. joinranks . values( )\
\ﬂatMa (Lanbda joined; processJoined(joined))\
reduceBykey(add)\
map(lalnbdax (0], 0,15 + x[1]*.89))

10| 7
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ep=" "), rdd.nap  Lanbda x: (x[6], (x[1]))]\

Links = spark,read,csvI"input/pagerank/Links. tat" s
(Aistinct()\

QroupByfey( )\

Cache();

ranks=Links.nap(Lanbda k: (k(6],1))

def processJoined( Joined]:
results| ]
for olln 1n ]ome d0):
10k, {jodned 1]/ ten( joined[8)
resu ap nend tup)
return resilt

for § In range(nun iter) :

ranks = Links. join{ranks) ,values )\

| flathap(Lanbda foined: processJoined joined))\

reduceByKey (add)\
map(lalnbdax x(0],0.15 + x[1]*.85))
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Spark Internals:Pagerank

Links = spark, read.csv(" input/pagerenk/inks,tat" sep=" ") rdd.nap(Lanbda x: ([0, (x(1])))\
1stlnt()\

oupByey( )\
cac e(],

ranks=Links. nap Lambda k: (k(6],1)) 18 5

def processJoined(joined):
results| ]
for ol 0k 10 joined (8]
tolnk, (Jodned[1]/len(joined(§] )
resu append (tup)

return result 0 . 58

for § In range(num iter) -

ranks = Links. join(ranks) values()\
flathap(Lanbda joined: processJoined(joined)\
redlcebyRey (add ]\
Nap(Lambda x: (x(0],0.15 + x[1]*.89))

0.58 |7
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Stage 1 Stage 5 Stage 2 Stage 6 Stage 3 Stage 7 Stage 4
WholeStageCodegen partitionBy ' partitionBy partitionBy partitionBy | partitionBy partitionBy
mapPartitions maplPartitions maplPartitions
/ |
map ! /|
mapkPartitions |
1 ()
nm
. aZe/J Crm pate_ The
This i e
]
W a
- ' L
/ rm dﬂu«&;?
Completed Stages (7) 4 Mﬂé ¢
Stageld v  Description Submitted Duration  Tasks: Succeeded/Total Input Output  Shuffle Read  Shuffle Write
7 collect at /home/mohit/Work/BigData/SPARK/pysparkipagerank.py:64 +details 2021/03/15 10:15:04 55 ms - - 506.0 B
6 reduceByKey at /home/mohit/Work/BigData/SPARK/pyspark/pagerank.py:58 +details 2021/03/15 10:15:04 63 ms I 1017.08 506.0 B
5 join at /home/mohit/Work/BigData/SPARK/pyspark/pagerank py:57 +defalls 2021/03/15 10:15:04 68 ms S 51008 33408 1017.08
4 reduceByKey at /home/mohitWork/BigData/SPARK/pyspark/pagerank.py:58 +detalls 2021/03/15 10:15:04 64 ms . 768.0B 33408
3 join at /home/mohit/Work/BigData/SPARK/pysparkipagerank.py:57 sdefails 2021/08/1510:15:04  0.4's 2 si008 185.0 B 768.0B
2 groupByKey at /home/mohit/Work/BigData/SPARK/pyspark/pagerank.py:33 +detalls | 2021/03/15 10:15:04 75 ms | 209.0B 18508
1 distinct at /home/mohit/Work/BigData/SPARK/pyspark/pagerank.py:33 +detalls 2021/03/15 10:15:03 05s I | 209.0B
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ShuffledRDD [19]
partitionBy at NativeMethodAccessorimpl.java:0

mapPartitions

v

MapPartitionsRDD [20]
mapPartitions at PythonRDD.scala:122

A 4

PythonRDD [21] [Cached]
RDD at PythonRDD.scala:48

PythonRDD [33]
RDD at PythonRDD.scala:48 |

Stage 5

partitionBy

partitionBy

ShuffledRDD [31]

partitionBy at NativeMethodAccessorimpl.java:0

mapPartitions

MapPartitionsRDD [32]
mapPartitions at PythonRDD.scala:122

PythonRDD [34]
RDD at PythonRDD.scala:48

l

UnionRDD [35]

. SMTrom etk

union at NativeMethodAccessorimpl.java:0 a- 71 ’ @
| D) .D

PythonRDD [36]

v

join at /nome/mohit'Work/BigData/SPARK/pyspark/pagerank.py:57 ‘

PairwiseRDD [37]

v

join at /nome/mohit/Work/BigData/SPARK/pyspark/pagerank.py:57 ‘
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.distinct()
roupByfey()\
Cache();

ranks=L1nks napValues (anbda x: 1)

def process]oined(joined):
result(|
for lln 1n ]omed[ﬂl
(]omed[ll len(]
resu pend(tup)
return esul

for11n range(nun Iter) .
cUlates URL contributions |
rank
Al

;
reduceByKey(add)\
g

0put/pagerank/Links, txt"  seps'

dd,nap(Lambda x: (x[8], (x[1])])\

ulntﬂ U] 5

:

f to the rank of other RLS,
inks. Join(ranks) ,val ues()

thapLanbda joined: processJoined(joined))\
u

lal

naplilues(anbda x; 6,15 + x * 0,89

1.0

1.0

1.0
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VIS = SparK, reat, el 10put/pagerank/Links, txt " § ep‘ '), rdd,nap Labda x: (x(8], (x[1])))\

Aistinet()\
QroupBykey()\
.cache(); _ || |
«— 8 T\|/lg-1 I
rankS=(1nks. naplaLues Lanbda x:1) A J L
def prmess]oined(jained): (B—' 7 L | .}@_l
results() | ——
fortllnk ! ]olned[(-J] UL T ||k-!
(]OlﬂEd[ll En[]umtuﬂ” 5 Hﬂ*
resu pend{tp) Uik /’M Do you noTree 6nythens
return result - ) ol (
for i in range(nun 1ter) : 1.0 |
Lculates URL contributions to the rank of other URLS.
ranks L1nks. Jodn( rank s) Values()\
flatMap(Lanbda joined: processJoined(joined))\ 1.0 1.0
reduceByKey(add)\ ;
naplalves(\anbda x: 9,15+ x * .69

1.0
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"Input/pagerank/Links. txt" sep=" "), rdd.nap(Lanbda x; (x(8], (x[1])))\

Aistinct()\

roupByfey()\
Cache();

;}rank s 10ks. napValues | Lanbda x:1)

def process Joined joined): B—7 L] }/B-/ |

resultz | ps— | N

for lln m ]omed[B] L—=T di-/
(]OlﬂEd[lI Len(j bt 5 “?'E‘

resu pena(tup Do you ndree aouythe

retun esult dinks /’ M s | S
/ H/amuﬂ /C
' L gdds ame co- /}" lion e 1.0
for 1 in range(nun iter| : A co-! tof ]

dealculates URL contributions to the rank of other URLs, 4 CO-tocalcsl.
ranks = L1nks. join rank s) values| )\

flathap(lanbda ]01ned processJoined oined) |\ 1.0 l 1.0

reduceByKey(add)\

I

naplilues(anbda x; 6,15 + x * 0,89 MNobrie Hhe Lw/x
! oriee 7/ : o

1.0
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(Aistinet()\

"1nput/pagerank/Uinks. tat" sep=" '),

rdd,nap(Lambda x: (x(0], (x[1]))]\

'umEp?s;KevU\ | | A
Cache();
| - }—_—*
~ 8, T|||lg-1|[g-
Erank seLnks. napValues(Lanbda x.1) K J L M—H
def processJoined(joined). B—T L | }/3“/ [ [B- le
resultz]] S | /
for toliak jomed[ﬂ] \ L—=T UA-/ E- T | [Joon.]
tupstolink, (joined[1]/Len(jbfmedesT 5 “’j‘ﬁ‘
result, append(tup) .
retur result dinks Kook
for i in range(nun. 1ter) 1.0
Lculates URL contributions to the rank of other URLS,
ranks L1nks, Jom{ran s) Values( )\
flathap(Lanbda ]01ned processJoined joined) |\ 1.0 I 1.0
reduceByKey (add)\
napalues(Lanbda x; .15 + 1 * 0.89)

1.0
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Mm“mput pagerank/Links, txt” sep=""),rdd,nap(Lanbda x; (x[8], (x[1])))\ | )

stinct()\

————

grou pByKey )\

iz

Cache();

ranks=1inks. napValues | Lanbda x:1)

K—@ﬂ k-7

-k /'

R "Jﬂf |

def process oined joined): B—TL B-l \ B-|T,L|! ,:(T 5 ]
resitz(| — | |
fortllnk I ]omed[B] | L=T ||k E—_ L] T |
ink, (joined(1]/Len(j eamedttTT—2- }
resu aopend tup) . | A Local 10-/ax
return result dinks Kokt - ’L
for 1 In range(nun iter) : 1.0
gcalculates URL contributlons to the rank of other URLS,
ranks = L1nks. join{ranks). val ues()
(TlatMan Tanbda joined: processTomed(jomed] 1.0 I 1.0

reduceByKey (add)\
napllues{Lanbda x; 9,15+ 1 * 0,89)

1.0




Spark Internals:Pagerank: Optlmlzed
"Input/pagerank/Links.txt" sep=" "), rdd.nap( Lambda x; (x[9), (x[ll))) YN co

dstine )\

i TT-R J?!TJ
cache(); i

‘ran s napValesLabda .1

def processJoned(joined): B—TL ] }é-/ \
result=( | : .
for tolink dn joined[0]: L—=T J L=1

tupstolink, (jodned [ 1] \en () bimedteTs g
result, appendtup) _ .
return result dinks  fuok |

for 1 in range(nun iter) :

al(u! § URL contrlbutions to the rank of other URLS,

ranks = L1nks. join(ranks) ,va ues()
nﬂhﬂ] anoda jo1ned: processJolned(joined))\ 1.0
[redceeyTadeT)
naphalues(anbda x; 6,55 + 1 * 0,89
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IR = SparX. Teat, Con " 1nput/pagerank/ Links. xt"  sep ")r Map(Lanbda x: (x(8], (x[1]}))\ o

distinet()\

:gruupByKey()\ — ’
cache(); L K J

ranks=Links. mapValues | Lanbda x: 1)

’I”@_T"W /. R/ I
K-11([&-l8.7] A (8] 5][T

def processJoined(joined): -B—fﬁ
resultz] : —
for tolink n joined[O) L—=T
tupstolink, (oined 1] /1en § bimedii) 5 - —
resl append|tn) , .
return result dinks  fuonk |

for 1 in range(nun iter) :

'al(u{ § URL contributions to the rank of other URLS,

ranks = Links. Join(ranks) ,va ues()

nﬂhﬂ] anoda jo1ned: processJoined(joined

\

refuceByTey T\
napValues Lanbda x: 6.5 + X 0.0

0.58

0.58
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Stage 1 Stage 5 Stage 2
WholeStageCodegen partitionBy partitionBy
map aﬂm s
map
Y
]
mlpParHliuns
Y
[ ]
Y
Completed Stages (5)
Stageld v | Description
5 collect at /nome/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:64
B reduceByKey at /nome/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:58
3 reduceByKey at /nome/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:58
2 groupByKey at /home/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:33
1 distinct at /home/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:33

Stage 3

nion

partilonBy

pPartitions

+details
+details
+details
+details

+details

At Wy,

4y Ve

Output

Stage 4
pariiionBy
mapPartitions partitionBy
mapIaﬂiﬂons
0
!
union .
) Jf
u p4
Submitted Duration  Tasks: Succeeded/Total Input
2021/03/15 10:24:09 59 ms |
2021/03/15 10:24:09 0.1s _ 31008
2021/03/1510:24:08 025 0 i 31008
2021/03/1510:24:08 69 ms _
2021/0311510:24:08 045 |

Shuffle Read
169.0B
163.0B
185.0B
209.0B

Shuffle Write

169.0B
163.0B
185.0B
209.08
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Stage 4
partitionBy
ShuffledRDD Hg} ;
partitionBy at NafiveMethodAccessorimpl.java:0
mapPartitions partitionBy
¥
MapPartitionsRDD [20] ShuffledRDD 2?{1
mapPartitions at PythonRDD.scala:122 partitionBy at NafiveMethodAccessorimpl.java:0

mapPartitions
A
[P honRDD [21] [Cached]

MapPartitionsRDD [28]
mapPartitions at PythonRDD.scala:122

RDD at PythonRDD.scala:48

h

EhonRDD [29 PﬁhonRDD [30
RDD at PythonRDD.scala:48 RDD at PythonRDD.scala:48

union

PartitionerAwareUnionRDD [31] p
union at NativeMethodAccessorimpl.java:0 N ] c ra W )z »

PythonRDD [32{]
reduceByKey at /home/mohit/Work/BigData/SPARK/pyspark/pagerank_optimized.py:58

PairwiseRDD [33
reduceByKey at /home/mohitWork/BigData/SPARK/pyspark/pagerank_optimized.py:58

» Show Additional Metrics
» Event Timeline

Summary Metrics for 1 Completed Tasks

Metric 25th percentile Median 75th percentile
Duration 0.1s 0.1s 0.1s

GC Time 0Oms 0ms 0Oms

Input Size / Records 310.0B/3 310.0B/3 310.0B/3 310.0B/3
Shuffle Read Size / Records 163.0B/1 163.0B/1 163.0B/1 163.0B/1

Shuffle Write Size / Records 169.0B /1 169.0B/1 169.0B/1 169.0B/1

Max

01s
0ms
310.0B/3
163.0B/1
169.0B/1
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