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« Regular Join with smallish data:

args.cache 1s True: {
print("caching") ’ TMM b )wj,ozéut_,(/ﬂv\
ncdc df.cache() ,;176;2, a A 3 r/(’//').}q;1 ‘ﬁ?ZE"1

metadata df .[d(h@() Amﬂ/g{‘;(/\ oea/,a '

Foined df=ncdc df.join(metadata df,ncdc df.STATION ID==metadata df.STATION IW}

print("joined df.count():",joined df.count())
joined df.show()
joined df.explain()

== Physical Plan ==
¥(2) BroadcastHashJoin| [STATION ID#25], [STATION ID#99], Inner, BuildLeft
-[BroadcastExchangeHashedRelationBroadcastMode(List(input[1, string, false]))
. +- *(1) Filter tsnotnull(STATION ID#25)
+- InMemoryTableScan [ROW _ID#24, STATION ID#25, YEAR#26, TEMPERATUREA27], [isnotnull(STATION ID#25)]
+- InMemoryRelation [ROW ID#24, STATION ID#25, YEAR#26, TEMPERATURE#27], Storagelevel(disk, memory, deserialized, 1 replicas)
| +- *(1) Scan PhoenixRelation(NCDC,localhost:2181,false) [ROW_ID#24,STATION ID#25,YEAR#26, TEMPERATURE#2T] PushedFilters: [],
ReadSchema: struct<ROW_ID:int,STATION ID:string,YEAR:int,TEMPERATURE:int>
+- *(2) Filter isnotnull(STATION ID#99)
+- InMemoryTableScan [ROW_ID#98, STATION ID#99, STATION NAME#100], [isnotnull(STATION_ ID#99)]
+- InMemoryRelation [ROW ID#98, STATION ID#99, STATION NAME#100], Storagelevel(disk, memory, deserialized, 1 replicas)
+- *(1) Scan PnoenixRelation(METADATA,localhost:2181,false) [ROW ID#98,STATION ID#99,STATION NAME#100] PushedFilters: [], Read
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Regular Join with smallish data:

InMemoryTableScan

number of output rows: 13,135

holeSta%eCodegen
7 s (¥ ms, ms, 7 ms)

InMemoryTableScan

Filter

number of output rows: 13,135 number of output rows: 10,000

WholeStageCodegen

BroadcastExchange w
data size fbytes): 2,621,440 Filter
Ume o Boligctime) 4 number of output rows: 886

time to build (ms): 21
time to broadcast (ms): 8 ~

BroadcastHashJoin
number of output rows: 2,189

Project
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« Regular Join with smallish data:

- we sort and bucket by the users _id and uid columns on which
we’ll join, and save the buckets as Spark managed tables in
Parquet format:

FfableExists(schema, tablel) == False:
Nncdc df= N\
Ffor mat(""org. apache._._phoenix.spark®"™) N

~,option((""table" , tablel) %
.option{(""zkur1L"™, ZkUrt+" 2181 ") N\
Load ()
praint(""Hbase: ncdc: read®™, . countT () )
.orderBy(asc("“"STATION ID*™)) \
. mode ( "overwrite ") N

. Fformat("parquet"™) .
bucketBy (8, "STATION ID"™) N
saveAsTable(tableld)

-.show ()

print(""parquet: ncdc:write: ", .count ())

tableExists(schema, table2) = False: .@ucx,cfc

metadata d = . N Y\g
Fformat(""org. apache.phoenix.spark®*™) "

.Option((""table"™, TtablelZ2) ~
~optiond( ""zZzKUIrL"*, ZkKUrL+" 2181 " ) N
Load ()
print( " "Hbase - metadata: read"™ , .count () )
. orderBy (asc("STATION ID™)) N\
~-mode ( "overwrite " ) N

. Format("parquet"™) \
' tBy (8, "STATION IrD* ) ~
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print(“args.cache:",args.cache)

1T arqs.cache 15 True: &/,ZZ éu_cic/('vf

print("caching") | , '
-mmﬂm%ﬂﬁﬂmvmmu‘m”%(”fﬁbaAMAf”

wwwMWWWM%ﬁﬁﬂth'

optimizedjoined df = ncdc df.join(metadata df, ncdc df.STATION ID==metadata df.STATION ID)
print("optimizedjoined df.count():",optimizedjoined df.count())

optimizedjoined df.show()

optimizedjoined df.explain()

== Physical Plan ==

*(L-Proadcasthasnaedn | [STATION_ID#1], [STATION_ID#18], Inner, BuildLeft

;- BroadcastExchange [HashedRelationBroadcastMode(List(input[1, string, false]))
t+- *(1) Flter tsnotnull(STATION ID#1)
+- InMemoryTableScan [ROW_ID#@, STATION ID#1, YEAR#2, TEMPERATURE#3], [isnotnulL(STATION ID#1)]
+- InMemoryRelation [ROW I0#Q, STATION ID#1, YEAR#Z, TEMPERATURE#3], StorageLevel(disk, memory, deserialized, 1 replicas)
- +- *(1) FileScan parquet default.ncdc[ROW ID#0,STATION ID#1,YEAR#2, TEMPERATURE#3] Batched: true, Format: Parquet, Location:
InMenoryFileIndex[hdfs: //slowbreathing:9600/user /hive/warehouse/ncdc], PartitionFilters: [], PushedFilters: [], ReadSchema: struct<RON ID:in
t,STATION ID:string,YEAR:int,TEMPERATURE:int>, SelectedBucketsCount: 8 out of 8
+- *(2) Filter isnotnull(STATION ID#18)
+- InMenoryTableScan [ROW_IDK17, STATION ID#18, STATION NAME#19], [isnotnull(STATION ID#18)]
+- InMemoryRelation [ROW_ID#17, STATION ID#18, STATION NAME#19], Storagelevel(disk, memory, deserialized, 1 replicas)
$- *(1) FileScan parquet default.metadataROW ID#17,STATION ID#18,STATION NAME#19] Batched: true, Format: Parquet, Location: I
nMemoryFileIndex[hdfs://slowbreathing:9000/user /hive/warehouse/metadata], PartitionFilters: [], PushedFilters: [], ReadSchema: struct<ROW ID:
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InMemoryTableScan

number of output rows: 13,135

holeStageCodegen
34 ms (¥ ms, 8 ms, 12 ms)

Filter InMemoryTableScan

number of output rows: 13,135 number of output rows: 17,623

Wholesta%ei:c:degen
7 ms (1 ms, 3 ms, 3 ms)

BroadcastExchange v

data size }bytes} 2,621,440 i
time to collect (ms):

time to build (ms): 16
time to broadcast (ms): 5

*/ 7 ﬂ{, P{ 4 C-Q' BroadcastHashdJoin

number of output rows: 4,382
'
Aowocve r, S

/a}( (_—&C M/@ Prc:ect
070 ad S/ J <

Aot . |
fou 7 CollectLimit

number of output rows: 11,279
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join:disablebc

InMemoryTableScan InMemoryTableScan
number of output rows: 4,383 number of output rows: 7,139
WholeStageCodegen
I_53 ms (6 ms, 6 ms, 44 ms) el s e
¥
Filter Filter
number of output rows: 4,383 number of output rows: 7,139
Sort i

Sort

sort time total (min, med, max):

0 ms (0 ms, 0 ms, 0 ms) eak memory total (min, med, max

Beak memory total min, med, max& .2 MB (1152.0 KB 1152.0 KB 11 2 0 KB)
3 MB (64.0 KB, 6 .0 KB, 1088.0 B)

WholeStageCodegen

SortMergedJoin

number of output rows: 42

Project

Callarct] imit
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join:disablebc

= Physica. Plan ==
(3) SortMergeJoin [STATION ID#1], [STATION ID#18], Inner
- *(1) Sort [STATION_ID#1 ASC NULLS FIRST], false, @
+- *(1) Filter isnotnull(STATION ID#1)
+- InMenoryTableScan [ROW_ID#0, STATION ID#1, YEAR#Z, TEMPERATURE#3], [isnotnull(STATION ID#1)]
+- InMemoryRelation [ROW_ID#G, STATION ID#1, YEAR#Z, TEMPERATURE#3], Storagelevel(disk, memory, deserialized, 1 replicas)

+- *(1) FileScan parquet default.ncdc[ROW_ID#0,STATION ID#1,YEAR#2, TEMPERATURE#3] Batched: true, Format: Parquet, Location:

InMemoryFileIndex[hdfs://slowbreathing: 9000 /user /hive/warenouse/ncdc], PartitionFilters: [], PushedFilters: [], ReadSchema: struct<RON_ID:in

,STATION_ID:string,YEAR: int, TEMPERATURE: int>, SelectedBucketsCount: 8 out of 8
- *(2) Sort [STATION_ID#18 ASC NULLS FIRST], false, 0
+- *(2) Filter isnotnull(STATION ID#18)
+- InMemoryTableScan [RON_ID#17, STATION_ID#18, STATION NAME#19], [isnotnull(STATION_ID#18)]
+- InMemoryRelation [ROW_ID#17, STATION ID#18, STATION NAME#19], StorageLevel(disk, memory, deserialized, 1 replicas)
+- *(1) FileScan parquet default.metadata[RON_ID#17,STATION ID#18,STATION NAME#19] Batched: true, Format: Parquet, Location
InMemoryFileIndex[hdfs://slowbreathing: 9000 /user /hive/warehouse/metadata], PartitionFilters: [], PushedFilters: [], ReadSchema: struct<RON_
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SPOFJ‘Z e Jobs Stages Storage Environment Executors SQL spark_hbase_phoenix_ncdc_join.py application U
[

SQL

Completed Queries: 6

Completed Queries (6)
ID Description Submitted Duration Job IDs
5 showString at NativeMethodAccessorimpl.java:0 +details 2021/04/27 07:06:38 03s [5](6]
4 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:05:37 1.0 min (4]
3 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:05:35 1.0s [3]
2 showsString at NativeMethodAccessorimpl.java:0 +details 2021/04/27 07:05:34 1s [2]
1 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:04:26 1.1 min [1]
0 showString at NativeMethodAccessorimpl.java:0 +details  2021/04/27 07:04:18 8s [0]
Spc"- 247 Jobs Stages Storage Environment Executors SQL spark_hbase_phoenix_ncdc_optimiz... application Ul
SQL
Completed Queries: 8
Completed Queries (8)
ID Description Submitted Duration Job IDs
7 showString at NativeMethodAccessorimpl.java:0 +details 2021/04/27 07:15:32 0.6s [5][6]
6 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:15:31 06s (4]
) sql at NativeMethodAccessorlmpl.java:0 +details  2021/04/27 07:15:19 12s [3]
4 sql at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:15:19 12s
3 sql at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 07:15:18 06s (2]
2 sql at NativeMethodAccessorimpl.java:0 +details 2021/04/27 07:15:18 0.7s
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InMemoryTableScan

number of output rows: 5,000,000

Filter

number of output rows: 5,000,000

Exchange

data size total

114.4 MB (6.9 MB,

min,

, med, max):
49.3 MB, 49.3 MB)

InMemoryTableScan

WholeStageCodegen
1|4 s (82 ms, 533 ms, 599 ms)

Filter

Exchange

data size total (min,
539.5 KB (539.5 KB

WholeStageCodegen
164 s (20 ms, 54 ms, 622 ms)

Sort

sort time tntalémin, med, max):
ms, 359 ms)
geak memory total (min, med
82.2 MB (1280.0

59s(1ms, 1

max):
B, 2048.0 KB, 4.0 MB)

Sort

peak memory total (mi
212.5 MB (1088.0 KB,

WheleS,
139s(12ms

SortMergeJoin
number of output rows: 5,000,000

l

Project

l

HashAggregate
aggregate time total (min, med, max):
13.8 5 (12 ms, 48 ms, 523 ms)
number of output rows: 200

Exchange

data size total (min, med, max;:
29KB(15.0B, 15.0B, 15.0 B,

|

J' WholeStageCodegen

7 ms (7 ms, 7 ms, 7 ms)

HashAggregate

g}g_g:‘e}{],a-tfﬂtin;e Mlglq)l !ﬂip. med, max):

number of output rows: 23,018

holeStageCodegen

102 ms (102|ms, 102 ms, 102 ms)

number of output rows: 23,018

med, max):
, 539.5 KB, 539.5 KB)

WholeStageCodegen

165/ms (38 ms, 127 ms, 127 ms)

n, med, max):
1088.0 KB, 1088.0 KB)

ageCodegen
8 rgn?s. 525 ?ns)

InMemoryTableScan
number of output rows: 5,000,000

WholeStageCodegen
5.9 s [678 ms, 750 ms, 770 ms)

Filter
number of output rows: 5,000,000

Sort

sorl time total (min, med, max):

442 ms (41 ms, 59 ms, 69 ms

peak memory total (min, med, max):
270.0 MB (32.0 MB, 34.0 MB. 34.0 MB

SortMergedJoin

number of output rows:

Project

InMemoryTableScan

number of output rows: 23,018

WholeStageCodegen

Filter

number of output rows: 23,018

Sort

peak memary total (min, med, max):
13.0 MB (1152.0 KB, 2.1 MB, 2.1 MB)

WholeSfageCodegen
3.6 5 (335 ms, ms, 583 ms)

5,000,000

HashAggregate

aqogra ate time total (min, med, max):
s (%35 ms, 466 ms, 485 ms)
number of output rows: 8

Exchange

data size total
120.0 B (15.0

in, med, max):
15.0 B, 15.0 B)

HashAggregate

WholeStageCodegen
3 ms (3 ms, 3 ms, 3 ms)

aggregate time total (min, med, max):

2ms(2ms, 2ms, 2
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Spoﬂ? 247 Jobs | Stages  Storage  Environment  Executors  SQL spark_hbase_phoenix_ncdc_join.py application Ul
L
Stages for All Jobs
Completed Stages: 12
~ Completed Stages (12)
Stage Id v Description Submitted Duration Tasks: Succeeded/Total Input Output Shuffle Read Shuffle Write
11 showString at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 09:00:59 73 ms AR 158 M8
10 run at ThreadPoolExecutor java:1142 +details 2021/04/27 09:00:59 81 ms — 565.2 KB
9 count at NativeMethodAccessorimpl.java:0 +detalls 2021/04/27 09:00:59 36 ms [ U B 11.5KB
8 count at NativeMethodAccessorlmpl.java:0 +details  2021/04/27 09:00:57 2s — 11.5 KB
7 count at NativeMethodAccessorimpl.java:0 +details  2021/04/27 09:00:02 0.7s [ 1 I 235.7 KB
6 count at NativeMethodAccessorimpljava:0 +details 2021/04/27 09:00:02 555 T .
5 count at NativeMethodAccessorimpl.java:0 +details 2021/04/27 09:00:01 44 ms o 59.0 B
4 count at NativeMethodAccessorlmpl java:0 +details 2021/04/27 09:00:00 0.4s [ U I 59.0 B
3 showString at NativeMethodAccessorlmpl.java:0 +details  2021/04/27 09:00:00 04s —
2 count at NativeMethodAccessorimpl.java:0 rdetails  2021/04/27 08:59:59 0.1s [ I I 236.0 B
1 count at NativeMethodAccessorimpl.java:0 +details  2021/04/27 08:59:09 505 [ S 236.0 B
0 showString at NativeMethodAccessorimpl.java:0 +detalls  2021/04/27 08:59:05 4s —
—— —
sb‘a‘% 247 Jobs Stages Storage Environment Executors SQL spark_hbase_phoenix_ncdc_optimiz... application Ul
Stages for All Jobs
Completed Stages: 11
~ Completed Stages (11)
Stage ld v Description Submitted Duration Tasks: Succeeded/Total Input Output  Shuffle Read Shutfle Write
10 showString at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 08:58:42 05s i 57 M8
9 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 08:58:41 70 ms I I F7zo8 |
8 count at NativeMethodAccessorimpl.java:0 +detalls 2021/04/27 08:58:40 1s EE 294mB b7208
7 sq at NativeMethodAccessorimpl.java:0 +detalls  2021/04/27 08:58:40 33 ms _ F72.0B
6 sql at NativeMethodAccessorlmpl java:0 +detalls 2021/04/27 08:58:29 s EE 29mB b7208
5 sql at NativeMethodAccessorimpl java:0 +details 2021/04/27 08:58:28 21 ms _ F720B
4 sql at NativeMethodAccessorlmpl java:0 +details 2021/04/27 08:58:17 s GEE 2998 p7208
3 count at NativeMethodAccessorlmpl.java:0 +details 2021/04/27 08:58:16 01s I I P9 KB
2 count at NativeMethodAccessorimpl. java:0 +detalls 2021/04/27 08:58:14 2s G sos 22 B P.9 KB
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