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Traditional programming Program space

Data >
Computation > Results Software 1.0 —/ A
Program > S

Machine Learning Approach
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Computation >» Program
Results >

Software 2.0

https://medium.com/@karpathy/software-2-0-a64152b37c35
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Spark & Scala
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Monitoring

Resource
Management

Conﬁguration Data Collection Serving
- Infrastructure
Analysis Tools

Feature Process

Sculley, D., ... & Dennison, D. (2015). Hidden technical debt in machine learning systems.

In Advances in neural information processing systems (pp. 2503-2511).
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3.4 5 1 — Executor core & num

SAIS

Sspark-submit

- Core & =Task M 2| &
--class Mlpipeline.class . Core T QH{3|= 1t
--executor-memory 10G

--executor-cores 5 T 9))

--num-executors 10 Q) 16core 20| 16coreS StEISHH = O0F 477

_jars mipipeline jar A) X , Driver ProgramO| 184 £/ 0f OF Bt}
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3.4 5 1 — Executor core & num

=
323

Sspark-submit

- executor = = SA|0| X 2| Z| = job
--class Mlpipeline.class M o AT} executor core 2=0f| 2|3}

--executor-memory 10G Al AL
--executor-cores 5
--num-executors 10

--jars mlpipeline.jar

Total Core / executor core = executor num



3.4 &9 2 - Dynamic Module

spark-default.conf

spark.dynamicAllocation.enabled false
spark.dynamicAllocation.initialExecutors spark.dynamicAllocation.minExecutors
spark.dynamicAllocation.maxExecutors infinity
spark.dynamicAllocation.minExecutors 0

conf.set("spark.scheduler.mode”, "FAIR")

Whether to use dynamic resource allocation, which
scales the number of executors registered with this
application up and down based on the workload. For
more detail, see the description here.

Initial number of executors to run if dynamic allocation
IS enabled.

If --num-executors’ (or ‘spark.executor.instances) is
set and larger than this value, it will be used as the
initial number of executors.

Upper bound for the number of executors if dynamic
allocation is enabled.

Lower bound for the number of executors if dynamic
allocation is enabled.
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Welcome to Zeppelin!

@ (probScorePdfLM, kIS...
13.291 p

Zeppelin is web-based notebook that enables interactive 12

You can make beautiful data-driven, interactive, collaborz

Notebook & 10 »
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<. Import note P° © o ’f Spark context available as 'sc' (master = local[*], app 1d = local-1603285
| | Create new note N 765471) .

Q Filter ° .ee o ® . 0 Spark session avallable as 'spark’.
4 - 00 e ° O 3 o o o
m Zeppelin Tutorial “ Welcome to
2 —
wracns € S . 1157 NG T R TR TR IR R R Ty L R R TR I R R
spark® ,,, History Server 0.154 ) e ! / /.
NV _\V _
VA AR AN 4 version 3.0.0
/S
Show 20 v entries
App ID App Name Started Completed Ouration Using Scala version 2.12.10 (Java HotSpot(TM) 64-Bit Server W, Java 1.8.0
131
local-1603285209622 balooRemote 2020-10-21 13:00:08 2020-10-21 13:00:18 9s - ), ,
Type 1n expressions to have them evaluated.
application_1595826668059_19143453 balooRemote 2020-10-21 12:58:20 2020-10-21 12:59:40 1.3 min . .
Type :help for more information.
local-1603284973529 balooRemote 2020-10-21 12:56:12 2020-10-21 12:57:08 56 S
application_1595826668059_19142912 balooRemote 2020-10-21 12:53:39 2020-10-21 12:56:08 2.5 min
local-1603284792210 balooRemote 2020-10-21 12:53:11 2020-10-21 12:53:31 20s
local-1603284778449 balooRemote 2020-10-21 12:52:57 2020-10-21 12:53:08 10's
local-1603283974810 balooRemote 2020-10-21 12:39:34 2020-10-21 12:40:31 57 s
application_1595826668059_19140201 balooRemote 2020-10-21 12:37:05 2020-10-21 12:39:29 2.4 min
local-1603283799581 balooRemote 2020-10-21 12:36:38 2020-10-21 12:36:56 18 s

local-1603283781065 balooRemote 2020-10-21 12:36:20 2020-10-21 12:36:29 9s
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Data Preparation

CPU Powered Cluster

pata 1. 2Park Orchestrated

Sources

Model Training

XGBoost | TensorFlow
| PyTorch

- GPU Powered Cluster
R "N ~l ' el
e

Shared Storage

Spark 3.0

B - e —————————————————————————————————— —

Data Preparation

Model Training

Data
Sources

spark.executor.resource.gpu.amount =1

spark.task.resource.gpu.amount =1

GPU Powered Cluster

:

1

: XGBoost | TensorFlow
: Spark | PyTorch

Spark Orchestrated
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Project

SELECT tl1.id, t2.pKey

FROM  t1
tl.pKey =t2.pKey
JOIN T2 tl.pkey IN (
- SELECT t2.pKey
ON tl.pKey = t2.pKey oo
AND t2.1d < 2 t2.id <2 WHERE t2.id < 2)

Filter + Scan

Filter pushdown Scan all the partitions
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No AQE Partition Coalescing

With AQE Partition Coalescing

Reduce 1

Reduce 2

Reduce 3

Reduce 4

Reduce 5

Sort merge join

Heaprmes o
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