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Multi-interpreter tool

-
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/I scala interpreter READY [> % Smd FINISHED [> % B & %sh FINISHED [> % F
val wordCount = scl.tE?ILtI:ilE(...} b ### Markdown : hadoop wversion| :
féﬂﬁf;g},@;ﬂﬂ 2l Hadoop 2.5.8-cdh5.3.1
Subversion http://github.com/clouderafhadoop -r 4cdaB416c73

Markdown 034b30ccabaafbel6sEbaT44T2846

Compiled by jenkins on 2015-81-28T00:467

Compiled with protoc 2.5.8

From source with checksum 6aB18149a764dedbB8992755df%a2alb
This command was run wsing fusr/libfhadoop/hadoop-common-2.
5.0-cdh5.3.1. jar

Each box can be executed with a different interpreter e ‘

print(**“%htal <hisHi Zeppeline/hix
<img src="https://upload.wikimedia.org/wikipedia/conmons/f/F4/US5_Los_Angeles_moored_to_USS_Patoka,_1931.jpg

Hi Zeppelin

« Spark (Scala)

* Pyspark (Python)

« SparkSQL (Spark component)

e Textual interpreters: markdown, html, table, ...
« Dynamic forms

« Bash Shell, Postgres, ... (and many others)



https://zeppelin.incubator.apache.org/docs/index.html

Zeppelin notebook

(interacting dynamically with Hadoop)
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Batchmon monthly errors study example. Queues view. v x®moa o @ & | defaut~

. FINISHED [»
Instructions:
1) Choose a month for the drop-down menu below. Updates will be propagated automatically.
* You will have at your disposal a table called "batchmon" to query using the %sql interpreter.
Run your sql query adding a new box or modifying an existing one.
Find all available metrics running "%sql describe batchmon".
* Plots are indexed with numbers and documented. Look at them to dedice which will be a nice queue to inspect.
2) Select a queue to analyze. Scroll down to find another drop-down menu.
* Also in this case wait for the updats to be propagated after the selection.
* The gueue name will be stored in the variable "$selectedQueue”
Imports And Function Definitions FINISHED [» 3% {0
Select The Period To Analyze FINISHED [> 3% B Total Number Of Jobs FINISHED [» 33

val choosenPath = z.select({"Select a month”, directorieslList).toString() =
val batchmonDataFrame = sglc.read.pargquet({choosenPath)

batchmonDataFrame.registerTempTable( tableName)

Jfz.runall()

@ w2

total
Select a month

12,926,974
2015 September v

choosenPath: String = hdfs://pB1681532965516.cern.ch:98868/project/awa/batchmon/jobs/parquet/ —_—
2015/09 .
batchmonDataFrame: org.apache.spark.sgl.DataFrame = [cpu: end_time: double, exitInfo
: bigint, exitStatus: bigint, groupname: string, hostfactor: double, jobids—bigint, memMB:
bigint, node: string, queue: string, start_time: double, swapMB: bigint, user: string,
double, start_date: timestamp, end_date: timestamp, calculated_wall: double]

Reads directly on HDFS

Plots: FINISHED [> % B }




Studying the dataset

« Batchmon data are imported with Flume and daily converted in Parquet

« With SparkSQL reading Parquet files, it is straightforward to load a dataset
and to start querying it

« Zeppelin helps further, providing fast/easy visualization, without
extracting/moving the data (and without compiling&submitting a jar if you are
writing in Scala)

Disconnected
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batchmonDataFrame. counti) FINISHED [> %sql describe batchmon| FINISHED [> ¥sql
select count(*) totalFailed

Tesm ona = dasaert B W ¢ z;g'r‘]eb:ﬁg?ﬁgu = B and exitStatus != @

B ol @ | &

col name data_type comment

cpu double totalFailed
end_time double 323,923
exitinfo bigint

exitStatus bigint

groupname string



SparkSQL queries (1
tabular result
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Lines Chart: Count Failed Jobs Per User FINISHED [> i
%sql

select T.dateBin,user,hostfactor, count(*) total, sum{cpu) sum_cpu, sum{wall*68) sum wall from(
select date(end_date) as dateBin, cpu, wall, user, hostfactor
from batchmon
where queue = “grid_atlas” and exitInfo!=8 and start_time != 8.8

Jas T

group by T.dateBin, user, hostfactor

order by T.dateBin

B ol @ w2 |

dateBin user hostfactor total sum_cpu sum_wall

2015-09-01 atlprd21 2.0 119 6.1769504E7 8,291,530.0
2015-09-01 atlplt10 15 10 2,010,348.610538 2,090,013.0
2015-09-01 atlplt10 1.7 2 915,478.0 b 919,341.0

2015-09-01 atlplt10 1.9000000000000001 12 3,196,158.0 3,117,493.9999999995
2015-09-01 atlplt10 2.3000000000000003 8 2,135,342.0 2,078,517.9999999998
2015-09-01 atlprd21 24 1 250,756.0 259,704.99999999997
2015-09-01 atlprd21 15 2 498,893.0 519,566.9999999999
2015-09-01 atlprd21 2.6 3 726,766.0 779,267.0

2015-08-01 atlnlt10 2.0 1 -2.0 259.498.99999999997 #



SparkSQL queries (2)
result visualization

aé Zeppelin Notebook ~  Interpreter Connected

Lines Chart: Count Failed Jobs Per User

FINISHED [>»
%sql
select T.dateBin,user,hostfactor, count(*) total, sum{cpu} sum_cpu, sum{wall*68) sum wall from(
select date(end_date) as dateBin, cpu, wall, user, hostfactor
from batchmon|
where queue = "grid_atlas” and exitInfo!=8 and start_time != 8.8
Jas T
group by T.dateBin, user, hostfactor
order by T.dateBin
B bl | @ M ¥ = seflings~
@ atlprd21 atipltl0 @ atlassgm
1837
1500 2015-09-28
B atlprd2l 1421
atlpltlo 1728
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Different kinds of plots can be used
to visualize the tabular result

Zeppelin Interpreter

(3) Scatter Plot: Avarage Cpu Time Per Job FINISHED [> 3{
B W ¢ e IL‘ settings «

(4) Histogram: Number Of Not Started Jobs Per Queue FiisHED [> 006
¢ m 2 = seffings v

@ grid_atlas grid_1nd_alice @ 1nh 8nh @ Grouped Q) Stacked @total_start_0
@1nd atlastzprod @®amsind 1w
@®2nd snm @®amsmd @ cmscaflnd
O 2mw amsprod Ogrid_cms cmscaflnh
@ atlasrttlong atlasrttmedium O grid_lhch grid_ops
@ atlasritshort atlasbl @ grid_ilc grid_alice
@ grid_2nh_atlas wisc @atlasbl_long grid_2nh_lhcb
@ grid_geant4 grid_2nh_cms @ cmsinter @ cmsexpress
@ atlasrttperf atlastztest (O spacecharge engpara
@ cmscaflnw test @ cmscafalcamille Ihcht3
QO atlasinter Ihcht3inter @ wisctop cfd
@ grid_2nh_dteam Inchinter ! I _7I | | Il
12974:&82 &nm atlasrttmedium engpara grid_Ihch
28000 Connected
econds.
26000
24000 .
22000 (5) Proportions Of Not Started Jobs Per Queue FINISHED [> 27 1@ (2) Pie Chart: Total Cpu Time Per Queue FINISHED [> 32 B |:|
. . .
. B |lw ¢ E 2 | 1= settings ¥ Bl W | | 1= settings v
18000 100% OStacked (O Stream @ Expanded @true false @ grid_atias grid_ind_alice @ 1nh 8nh
16000 @& 1nd atlastzprod @amsind 1nw
14000 ‘ 90% ®2nd anm @amsmd @ cmscafind
80% @ 2nw amsprod @grid_cms cmscaflnh
12000 ® 70 @ atlasrttiong atlasrttmedium @ grid_Ihch grid_ops
10000 @ atlasrtishort atlasbl @ grid_ilc gnd_alice
0% atlasb_long ch @grid_2nh_atlas wisc @ atlasbl_long grid_2nh_lhch
8000 false 50.6% N ) - i
- ) 50% @ grid_geant4 grid_2nh_cms  @cmsexpress (0 atlasntperf
6000 B true 49.4% ®at
. atlastziest spacecharge @engpara cmscaflnw
4000 ® e ° 40% @ cmscafalcamille Ihcht3 @ atlasinter Ihcbt3inter
® . 3000 @ wisctop cfd
2000 o ° ° grid_lhch
] ) * N - ° 20%
3333333334 | | 1 I it grid_atias
grid_atlas amsmd atlasrttshort cmsinter Ihchinte -

10%

grid_cms
grid_atlas

rid_1nd_alice
1nd -

2nd
s

grid_1nd_alice

Bnh

amslnd
atlastzprod

1nh 8nh

1nd

econds. (outdated)




Dragé&Drop/interactive plot control
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(D) Histogram: Count Of All Failed Jobs For The Selected ExitStatus/Info Per Day FINISHED [> 2{ B
B | ¢ M [ seflingsa

All fields:

binValue | | total | | sum_cpu | |sum_wall

Keys Groups Values

aam ol SUM x
sum_cpu SUM x

sum_wall SUM x

@ Grouped QO Stacked @ total sum_cpu @ sum_wall
,386,439.0

,000,000.0
.000,000.0
,000,000.0

.000,000.0 |:|
,000,000.0

.000,000.0

0.0'— —

2015-09-03 2015-09-06 2015-09-09 2015-09-12 2015-09-15 2015-09-18 2015-09-21 2015-09-24 2015-09-27 2015-09-30




User-friendly, interactive plot customization
exploiting dynamic forms
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Connected

Select The Values And Update Next Items Manually

FINISHED [> :
Select an exitinfo Select an exitStatus
14 v ‘ 36608 %
ANY
selectedExitInfo: String = 14 0
selectedExitStatus: String = 36688 2
Took 29 seconds. 8
14
24
152
(C) Scatter Plot: For The Selected Exitinfo/Status, D 33280 ier FINISHED [>
B s @ | | ¥ seftingsa 36608
— 65280
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calculated wall| | cpu | |end_time | user | hostfactor
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Combining Spark Scala with RDD/DataFrames
SparkSQL visualization, improves the complexity of plots
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Binned Histogram: Duration Of All Failed Jobs In The Queue FINISHED [> 1% B &

val queryMax = s”""select max{calculated_wall) from StableName where start_time != 8.8 and queue="5queueSelected” and exitInfo!=8"""
val maxWall = sglc.sql{queryMax).collect{).head(B)

val queryPlot = s"select T.binValue, logl8{count(*)) logl®_total, count(*) total from { select floor{calculated wall/(5maxWall/jsbinNumber}) as binValue from 5tableName where "+"queue=\"" |:|
+queveselected+"\" and start_time != 8.8 and exitInfo!=B) as T group by T.binValue order by T.binValue”

FY

z.show(sqlc.sql{queryPlot)) -
bin number
1000
=] ¢ | M | ¥ | ¥ seftings~
@ Grouped QO Stacked @ log10_total total
35

3.0

25

hHI |
LN )
A

34 69 104 139 174

log10_total

UIM||IM|||E|IJJ|[H|5|§EL i

321
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