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Questions Goals

How many Big Data technologies do I need to Simplify software design and

know and combine? reduce costs

Which resources, how many do I need and how
, , Simplify Deployment
do we configure the deployed technologies?

What 1f I want to know properties and
performance of my application?

Support Analysis
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Model-Driven Engineering

<<ComputationNode>>
name: "source”
procType: "batch"
targe(Tech: "HadoopMR" R \
<<SourceNode>> <<StorageNode>> \
name: "source’ “«—getinputFrom 1 QelinputFrom_—s, name; *storage" ~
P W) . %
targetTech: "HDFS" «— . £ L I A % =
isComposedOf \“\\t | "l,';;ll,;;;;” i
‘ \ TN ;I'I,l;”ll/////’;
\ ’“ S

<<CompositeElement>>
05edOf isComposedOf
‘————— name: "WordCount>> ~ ——d

Analysis

tosca.nodes.Database:
derived_from: tosca.nodes.Root

T (-] properties:
db_user:

. +name: EStrng + name: EStrng —
F—10."] hasRequiredProperty—— * argeTech: TechType type: string
description: user account name for DB administration
M — ey
| | | | l [ Z:rix::l the password for the DB user account @
- computeCompositonf) ‘ .
db_port:
. |]nLMm type: integer
description: the port the underlying database service will listen to data
Metric db_name:
+ unityOfieasure: UntyOMeasure. type: string
+ metricName: EString description: the logical name of the database
+ meanValue: EDouble requirenents:
- host: tosca.nodes.DBMS
capabilities:

- database_endpoint: tosca.capabilities.DatabaseEndpoint

Deployment blueprint

POLITECNICO
MILANO 1863



Model-Driven Big Data Design Architecture

Platform Independent Model (DPIM) Analysis
M2M transformation 1 is implemented by

Technology Specific Model (DTSM) Analysis
M2M transformation 1 is deployed ont

Deployment Specific Model (DDSM) Opimiaation

M2T transformation ‘

TOSCA
blueprint
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DPIM Meta-Model

QoSRequiredProperty
operator: Operator

[0..*] hasToFullfill

DIAElement
id: String

property: QoSProperty
threshold: Double

description: String

f

ComputeNode

*
targetTech: ComputeTechnology * require [0.."]

procType: ProcessingType
provide [0..*]

Data idel0.* DataSource
> abstractQuery: String - provide(0..’] throughput: Double
id: String

writeTo[0..*]

respondsTo [1]

DataSpecification
description: String
dataModel: String
dataFormat: DataFormat

- StorageNode SourceNode
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storageType: StorageType
targetTech: StorageTechnology

sourceType: SourceType



DTSM Meta-Model

DPIM Model

Storm
s Package
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e _-=" Package
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Package \\\\‘ T~ - Spark
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The HadoopMR DTSM Package

Application
Logic

type: ReducerType

Framework

type: InputFormatType

path: String
numberOfSpilits: Int

Logic

\

type: OutputFormatType

path: String

e

[0..”] hasReducer

type: MapperType

l

[0..”] hasMapper

[1..1]hasinputFormat

jobld: String
isdlobCompleter: EBoolean
umOfReduceTasks: Int

[1..1] hasOutputFormat

“_

numerOfHosts: int
type: SchedulerType

hasScheduler

hasPartitiogler [1..1]

numOfMapTasks: Int

fileSystemConfig: Config
—

Framework

isimplemented [0..7]

e appld: String
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[1..1] hasCombiner \ N

Configuration

type: PartitionerType

> type: CombinerType



DDSM Meta-Model

Provisioning
Information

<<VM>>

EC2 Medium Instance

Deployment
Configuration
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<<VM>>
EC2 Medium Instance

<<VM>>
EC2 Medium Instance

<<VM>>
EC2 Medium Instance

Relationship
Configuration

e Build Deployment Topology

e Standards adoption (TOSCA)

e Deployment Technological Packages




Transformations Set

J—— .
i o refinement roll-out
B B BT =

refinement transformation (1°) refinement transformation (3°)

in-place transformatlon (4°) w

tradeoff transformatlon (1°)

refactor transformation (5°) ‘ iiii i ‘ ’ iﬁ" i | ‘ |
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Conclusion and Future Works

e Preliminary steps toward the model-driven engineering of Big Data applications.
e Great potential behind MDE for data-intensive applications!

e Future steps:
o 1ncrease models expressiveness (data quality, privacy concerns)
o validation against industrial case studies
O increase automation mechanisms

o technological support
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Thanks!
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