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“...AND AFTIéR B[G DATA SOLVES ALL OUR PROBLEMS,

WE’LL RIDE AWAY ON MAGIC FLYING UNICORNS”

Quote: Marketoonist.com



A story from our consortium....

Company

core market:
Legacy software

modernization




A story from our consortium....

New market:
Analysis of legacy
Big data
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The barrier: a steep learning curve!




Example: configuring a Big data system.

: "=-Xmx768m"

: 11]KS|I
: org.apache.storm.security.auth.DefaultHttpCredentialsPlugi
: "drpc-auth-acl.yaml"
: false

: "/transactional”
: null
+ null

: "org.apache.storm.blobstore.NimbusBlobStore"




Riddles for the brave

Will my Big data application s &\ "
How do I select the right Big ¥
technology?

How do I choose the best
architecture? And how to verify
that I am right?

What if service—level agreements
change?




Our Concerns
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E: a DevOps toolchain for Big data
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Different perspectives
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The problem with creating a unified
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The DICE Framework: Model-Driven DevOps
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https://github.com/dice-project/
https://github.com/dice-project/
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Ops Views
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Behind the Scenes: Dev side
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Wordcount example: platform independent model

DPIM

<<DICE::ResponseTime
30 sec on average>>

<<Source <<Computation Node>> <<Storage
Word Count 8

>>
Nozlz (Batch, Machine Learning) MoeleEe




Behind the Scenes: Dev side
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Wordcount example: technology

specific model

DPIM
<< ion N >>
<<Source Con;n/\pl)s:jtlc(;r;ntode <<DICE::ResponseTime
Mslale - (Batch, Machine Learning) 30 sec on average>>
<<Storage 'y
\ Node>>
4
i i >>
<<implements>> implements <«<implements>> DTSM
WC tester
7 mapper ™
<<HDFS$>> Job Framework
| WC Configuration Configuration
reducer
<<HadoopMR>>

<<DICE::nTask=[3]...>>




Behind the Scenes: Dev side
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Wordcount example: deployment specific model

WC tester
—> N
mapper
<<HDFS>> > Job Framework
| WC Configuration Configuration
reducer
<<HadoopMR>>
2
l <<deployed on>> \\ <<deployed on>>I <<deployed on>>\ DDSM
v v
<<HadoopMR_HDFS>> ] <<HadoopMR_WorkerNode>> <<HadoopMR_MasterNode>>

<<OpenStack_Cluster>>




Simulation, Optimization, Verification

Example: Cost Optimization
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Behind the Scenes: Dev side
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Deployment: OASIS TOSCA & Cloudify
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DICE TOSCA blueprints

tosca_definitions_version: cloudify ds1_1_3

imports: [

‘http://dice-project.github.io/DICE-Deployment-Cloudify/spec/openstack/8.1.4/plugin.yaml’]

node_templates:
ZookeeperVM:

type: dice.hosts.Small
instances: {deploy: 1}

relationships:

- {type: dice.relationships.ProtectedBy, target: ZookeeperCluster_ZookeeperVM_worker_firewall

StormMasterVM:

type: dice.hosts.Small

relationships:

- {type: dice.relationships.ProtectedBy, target: StormCluster_firewall}

StormWorkerVM:

'j_
type: dice.hosts.Small
instances: {deploy: 1}

StormCluster:
type: dice.com
relationships:
- {type: dice.
- {type: dice.
properties:

configuratio
queuesize:

StormCluster_fir
type: dice.fir

StormCluster_Sto
type: dice.com
relationships:
- {type: dice.
- {type: dice.
- {type: dice.
properties:

configuratio

ZookeeperCluster
type: dice.com
relationships:
- {type: dice.
- {type: dice.

StormWorkerVM E‘ StormMasterVM

E

StormCluster

StormCluster_StormW...

>

Powered by
Cloudify

StormCluster:

type: dice.components.storm.Nimbus
relationships:

- {type: dice.relationships.ContainedIn,

ZookeeperVM E‘

ZookeeperCluster 'EI

target: StormMasterVM}

- {type: dice.relationships.storm.ConnectedToZookeeperQuorum,
target: ZookeeperCluster}
properties:
configuration: {taskTimeout: '30', supervisorTimeout: '60',
monitorFrequency: '10', queueSize: '100000',
retryTimes: '5', retryInterval: '2000'}

properties:

configuration: {tickTime: *150@", initlLimit: '18', synclimit: '5'}

ZookeeperCluster_ZookeeperVM_worker_firewall:

type: dice.firewall rules.zookeeper.Server
ZookeeperCluster:

type: dice.components.zookeeper.Quorum
relationships:

- {type: dice.relationships.zookeeper.QuorumContains, target: ZookeeperVM}




Behind the Scenes: Ops side
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DICE Ops Tools:

configuration optimization for
Big data




Example: configuring a Big data system.

: "=-Xmx768m"

: 11]KS|I
: org.apache.storm.security.auth.DefaultHttpCredentialsPlugi
: "drpc-auth-acl.yaml"
: false

: "/transactional”
: null
+ null

: "org.apache.storm.blobstore.NimbusBlobStore"
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News & social media analysis
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DICE configuration optimization

rdE:E Topoloéy )
(]
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DICE configuration optimization
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DICE configuration optimization

Applying Bayesian
Optimization to DevOps
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DICE Ops Tools:
deployment
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In numbers

Production testbed deployment
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Cross—cutting concerns:
data privacy




Application Domain: Tax Fraud Detection
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Using Big data for Tax Fraud detection




Correctness of data privacy rules
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Runtime verification of data privacy rules

Modeling Environment
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Conclusion

e Model—-driven helps “gluing” Dev, Ops, &
QA
e Shared view of the system

e Facilitates reasoning on and enforcing

quality concerns such as privacy,
performance,

e Automated model—driven deployment:

e Valuable to SMEs new to DevOps and/or Big
data



WWWDICE-h2020tU

Daweloping Data-Intansive
Clowd Applicatiaors with
Irarative Cuality Fnhancamants
T b BT T (0T T s o A n ol B 1w
(& B rganmi
L r NCk DS & ] i & L 43

P (1 0 e B
=y 51d Tersrg izche

ff_”.' s g i P

! pnooeveLoe

ConTrusn. Cel wery & Traing
CanFy Anaiyde. | T

Sty mrenaws Appiicsiior (064

g Nara Ter



Q&A

GIULIANO CASALE- IMPERIAL COLLEGE LONDON
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