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TESTING BIG DATA APPLICATIONS AT
DESIGN TIME AND RUNTIME WITH DICE

Matej Artac (XLAB), Ismael Torres (Prodevelop),
Vasilis Papanikolaou (ATC), Giorgos Giotis (ATC)
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Outline

e About the DICE project
® DevOps and testing

e DICE demonstrators
® Posidonia Operations from Prodevelop
® News Asset from ATC

e Conclusions
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ABOUT THE DICE PROJECT

Developing Data-Intensive Cloud Applications with
Iterative Quality Enhancements
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Internet of Things feeds Big Data

e |oT is a growing source of data
® sensors
* data feeders
® low power processing
e Big Data
® storing large volumes of data
® streaming and off-line analysis
* finding value in data
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What problems EU SMEs face?

@8 Customers with legacy
= data now ask for Big

Learning curves == Data technologies

Initial prototyping

X <o

Risk of failure

(+
others...)

© O ©

Fast-paced market I
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DICE: Quality-Aware DevOps for Big Data

“F

Design Prototype

l5oiceR)

“Quality-Aware DevOps
Enhance for Big Data” Deploy

\ Monitor / @ STORM

cassandra

Spor‘l’g
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What do we mean by Quality?

= Availability

e Reliability = Fault-tolerance
Cost model (fix—cost : operation—cost = 3:7)

= Performance B

e Efficiency = Costs e e
Performance per core - 2 System utilization

* Correctness = Privacy & security

= Temporal metrics

User Conference on %DlCE

Advanced Automated Testing
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DICE Eclipse IDE

DICE-Profiled

Enhance
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Simulate & Verify

Transform
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Optimize

Parallel LS .

Optimizer >

UML M2M (QVTo) PNML |
DPIM Model | < — |':"E il OF oy
DICE-Profiled
UML
DTSM Model | 2
D'Ciﬂfmm —M2T (Acceleo)
DDSM Model User Conference on
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DICE Workflow - Ops

@
4 Enhance
v v v
@ @ @
. : Fault Configuration
QUEIIL7 I injection Optimization

—~\

»
»
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DICE Workflow: Unified Toolchain

Enhance
®
Fault Configuration
Deploy Quality Testing injection Optimization
© © © ©
Design Transform Simulate & Verify ~ Optimize

to Formal Models
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DICE DEMONSTRATORS

Tools for real SMEs with
real use cases
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Integracion de tecnologias
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Posidonia Operations News Asset
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Maritime News&Media
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Market
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pProDEVELOP

Integracién de tecnologias

Tutorial 1: Posidonia Operations

AlS NETWORK

SHORE BASED STATION

“‘_-"------q-..‘i‘
iy

: ))) SHIP TO SHORE

“HART PI ”:' ER| .t 2VDC CLASS B AIS DATA TRANSMITTED:
[+ 11 S
| I EPI:1T-:H14 I._I'Lr:|r1 MMSI, CALL SIGN,

Syslom | | o POSITION, LENGTH, BEAM,
: " SOG, COG, HEADING, ETC.
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Tutorial 2: News Asset Platform

Content Creation & Editorial workflow

Multimedia Asset
o Management

Editorial planning @
& Tasks

Aggregation Cross
& Verification channel
publishing
User Conference on =T>
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About Prodevelop

e Spanish SME with more than 20 years. 80 engineers
e Sectors (civil service, ports, agrairan, insurances)

e R&D (multiplatform mobility, Geospatial technologies, 10T,
software engineering)

e 2011 start intenationalization (sales delegation Casablanca and
Sao paulo)

Highly specialized in the Maritime Industry

Posidonia

Port Solutions Suite

ystem -
ISO/IEC 20000-1:2011 : SGS

User Conference on <T>
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POSIDONIA OPERATIONS — Architecture Machines

Base Station @YD)

( ’))NSM/E

AlS Vessels Tracking PARSER CEP
¥ > Complex Event processor
Message Broker - Bus Rabbit
9Drools
Operations
User Conference on ~T>
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_POSIDONIA OPERATIONS
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POSIDONIA OPERATIONS —New Product

Operations 2018

Goal for 2018

e New Product "POSIDONIA
Operations ON THE CLOUD“

Main reasons of using DICE
1. Automatic deployment on the cloud

2. Automatic configuration
3. Improve business rules validation (semi-automatic)

User Conference on <>
N DICE

Advanced Automated Testing
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HOW WE MADE IT (without DICE)

. We take some AIS logs

. Develop a new CEP geo-fencing rule
. Evaluate (manually) the correctness rate
. Evaluate (manually) the performance

. Integrate and deploy in pre-prod
. Check the throughput (manually)
. Make some fixes in the rule

. Iterate from 3. until pro deployment

Manual Test
and
Deployment

CONO U B WN -

User Conference on %DlCE

Advanced Automated Testing
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POSIDONIA OPERATIONS - Challenges

e Continuous delivery
® Continuous evolutionary maintenance
* Different deployments and port configurations

e Test - Quality
® Ensure reliability of the results, performance, etc.

® Calculate the maximum throughput to evaluate scalability
(what happens if the marine traffic increase? what if we add a
new rule?)

® Easily create test deployments to improve quality testing (now,
manually and operator dependent)

®* Monitor system and application metrics to evaluate
performance (need of application metrics)

® Calculate correctness rate to evaluate reliability (are we
detecting the events correctly?)

User Conference on
Advanced Automated Testing

N_DICE
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yment diagram»
ployment simulation

DICE METHODOLOGY- Scenarios

Standalone: Simulation = =reor e O,

“I wish to focus on a specific DICE tool”

ctivity diagram»
Service design

[refactoring]

Partial Devops: Deployment + Fault Injection + Monitoring
| want to quickly deploy and tune the DIA

[refactoring]

user conrerence on %DICE

Advanced Automated Testing

24 © All rights reserved



-m User Conference on . E TS' //// .\\\\
m Advanced Automated Testing ‘&\\_, ///

World Class Standards

Simulation Tool — Problem to solve

 What happens if we add a new rule/increase
marine traffic?

 Which is the maximum throughput of the
current configuration?

User Conference on
Advanced Automated Testing

N_DICE
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Simulation Tool — Model

Use a DPIM (Platform Independent Model) to specify
the system.

e MDA-UML Models enriched with DICE Profile.

Given a DPIM model, the simulation tool tells us the
maximum throughput

* The model specifies:
®* Messages per second
®* Number of AIS Parser and CEP instances
®* Number and cost of each rule

User Conference on
Advanced Automated Testing

N_DICE
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Simulation Tool — Model

poolSize=({valua=$aisParser)

User Conference on
Advanced Automated Testing

These I are only d

ive, and have been defined for clarity purposes.
For the actual instatiation of the tagged values use the "Profile” tab in the "Properties” view.
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poolSize=(value=$cep)
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Simulation Tool — Configuration

* SIMULATION PARAMETERS:

® Cost estimation of each step (the actual cost is produced by the
monitoring tool)

® Message rate

& parsing

UML

Comments

Marte

Profile

Style

Appearance

Rulers And Grid

Advanced

Applied stereotypes: ||
hostDemand o * #

(=] servDemand: GaRequestedService [*] =[]

(=1 servCount: NFP_Real [*] =[]

=] selfDelay: NFP_Duration [0..1] = null

=l scenario: GaScenario [0..1] = null

=1 childScenario: GaScenario [0..1] = null

[=1 cause: GaWorkloadEvent [0..1] = null

= hostDemand: NFP_Duration [*] = [(expr=$rate, statQ=mean, sourg
(=] hostDemandOps: NFP_Real [*] =[]

[=] interOccT: NFP_Duration [*] =[]
[l thrauahnits NFP Frenueney 1*1 = T1

(expr=$rate, statQ=mean, source=est)

31
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Simulation Tool — Configuration

e OUTPUT:
® Throughput
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Simulation Tool — Results

* Scalability prediction at design time
e |terative enhancement

 Multiple configurations

e Maximum throughput

User Conference on
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Simulation Tool — Results

Main objectives of using DICE
1. Automatic deployment on the cloud
2. Automatic configuration

3. Improve business rules validation (semi-automatic)

e GOALS ACHIEVED:

 PO.1 Simulation and predictive analysis of new event detection rules
e PO.2 Scalability analysis

User Conference on <T>
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DICER-DEPLOYMENT- Problem to solve

* How to reduce the time required to deploy the
application?

 how to make deployment easier and not require
much technical knowledge?

User Conference on
Advanced Automated Testing

N_DICE
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DICER-DEPLOYMENT - Model

 The Deployment Model (DDSM) is based on the simulation
results.
®* Models the physical deployment of artifacts on nodes

 The model specifies:
e Number of nodes (virtual machines)
e Number of instances of applications (AIS parser, CEP, Rabbit)

* Network configuration, installation scripts, etc.

* These tools allow an automatic deployment of the solution,
which is essential to perform automatic testing

36
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Posidonia - DDSM

adevices
«DdsmyMsClusters
data_parser_wvm

«=DdsminternalComponent=
data_parser

37
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Fi] posidoniaoperations3.xmi_diagram 3

4 ais_parser_vm VM

< rabbit_vm VM
4 fcoprovider :Provider

< cep_vm :VM

4 Web_consale :\M

[THTHH—1]

Model to Text
Transformation

TTHT
LT

fal
fus|

{T}
(i)

[l
s gl

MODEL- DDSM

tosca definitions version:

imports:
— http://dice-project.github.io/DICE-Deployment—Clou

node_templates:

#Data parser
data parser_wvm:

type: dice.hosts.Medium
data parser:

type: dice.components.misc.ScriptRunner

properties:

script: scripts/run-install-data-parser.sh

language: bash
arguments:

— get_attribmte: [ rabbitmg,

resources:

cloudify dsl_1_3

fgdn ]

relationships:
data parser wvm
target: rabbitmg

# RabbitMQ
rabbitmg firewall:

dice.relationships.ContainedIn

dice.relationships.Needs

rabbitmg wvm:
type: dice.hosts.Medium
relationships:

rabbitmo:

type: dice.components.misc.ScriptRunner

properties:

relationships:

# cep_vwvm
cep_vm:
type: dice.hosts.Medium

cep:

type: dice.components.misc.ScriptRunner

properties:

relationships:

outputs:

BLUEPRINT

38
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DICER-DEPLOYMENT

DEPLOYMENT

@ DICE Deployment Containers

prode_20170221_3full_1

126-5326-40056f02300 QL | 4

Server name VDC name CPY RAM (ME| IP address Status text witl

1 a8 109.231.172.181 ¥ Running

Automatic Deployment

BLUEPRINT User Conference on
Advanced Automated Testing
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DICER-DEPLOYMENT — Results

e Deployment from scratch: 5 hours (it includes the initial learning
curve, create the model, etc.)

 Next deployments: 20 minutes

o Effective time for a new deployment: minutes (automation)

e Continuos Deployment (productivity)

e Deployment diagrams (helps understand the system)

 Automatic Deployment (No experts needed, less error, faster,
less cost)

User Conference on %DlCE

Advanced Automated Testing
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Monitoring- Problem to solve

e How to control the resources used in Real time?

e How to control the Posidonia throughput in real
time?

e How to analyze vessels routes inside the port?

e How to use the data obtained to improve the system
and to make test?

User Conference on
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Monitoring

e DICE monitoring platform (DMon) collects, stores,
indexes and visualizes monitoring data in real-time
from applications running on Big Data frameworks.

e Monitoring Posidonia Operations “running” provides
performance metrics.

e These metrics can be used to redesign the simulation
model to improve the results

42
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Last 15 minute

Monitoring
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Monitoring

.QT'Dr OVER_IN
@ SIMPLE_ANCHOR_IN

tamﬁ per 30 .Fronds
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Monitoring — Results

e Control about resources used in real time
e Use log files to visualise/control the system in real time

e Use log files as an input for other DICE tools to
automatize some test and improve the quality of the
system

User Conference on %DlCE
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Fault injection tool- Problem to solve

 What happens to our product, if the system is
overload?

* What happens if one of our components
stops?
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Fault injection tool

e DICE Fault Injection tool (FIT) is used to generate faults within
VM.

e FIU installs a third party tool in the VM to produce faults.

DICE FIT High CPU Wi Load ’x

120 3 @ Average ongterm

W Fault Started : 109.231.122.157 ubuntu100 100

@ Average midterm

100
100 ® Average shortterm

IP Address * [109.231.122.157

Password *

»

[
Username * [ubuntu

|

[

l
l
l
l
l

CPU count * | 100

Time * [100 133800 134000 134200 134400 134600 134800  13:50:00
@timestamp per 30 seconds

v StartFault |

A
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Fault injection tool

e CPU load

W '

100 ® Averags longterm
® Averags midterm

) @ Average shortterm
&0
40

20

(1]

S 7 x
14000 5 @SIMBLE DOCK STOP

Averageme:
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Fault injection tool

e Memory Load

100 3 @ Average longterm
@ Awerage midterm
@ Averags shortierm

s x

@ SIMPLE DOCE START...

avg micros of rules
14000 5
12000 @ SIMPLE_ANCHOR_IN
10,000 @ SIMPLE_DOCK STOP
800 @ STOP_OVER_IN
E S @ 5700 OVER OUT
g
€ 400
2000
1235 1245 1250 12:55 305 1310 1315 1320 1325 1330
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Fault injection tool - Results

* Test the system behaviour generating different
types of faults (CPU and memory overloads)
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Anomaly detection tool - Problem to solve

e s the time required to execute the different rules
normal?

e |s there any anomaly in the detection of events?

User Conference on
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Anomaly detection tool

e Anomaly detection is the identification of items,
events or observations which do not conform to an
expected pattern or other items in a dataset.

e Anomaly detection is used in the UC to detect
anomalies related with the processing time required
for the different events (rules) that the system
analyses
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Anomaly detection tool

Component

AIS_SENTENCE_LISTENER

SIMPLE_ANCHOR_OUT

STOP_OVER_OUT

SIMPLE_DOCK_STOP

STOP_OVER_IN

SIMPLE_DOCK_STOP

AIS_SENTENCE_LISTENER

SIMPLE_ANCHOR_OUT

STOP_OVER_OUT

STOP_OVER_IN

SIMPLE_DOCK_STOP

AIS_SENTENCE_LISTENER

AIS_SENTENCE_LISTENER

key

2017-06-22T11:53:04.278Z

2017-06-22T11:53:04.272Z

2017-06-22T11:53:04.271Z

2017-06-22T11:53:04.270Z

2017-06-22T11:53:04.270Z

2017-06-22T11:53:04.269Z

2017-06-22T11:53:04.263Z

2017-06-22T11:53:04.262Z

2017-06-22T11:53:04.261Z

2017-06-22T11:53:04.260Z

2017-06-22T11:53:04.259Z

2017-06-22T11:53:04.246Z

2017-06-22T11:53:04.245Z

method

HANDLE_MESSAGE

UPDATE_ACTIVE

UPDATE_ACTIVE

UPDATE_ACTIVE

UPDATE_ACTIVE

UPDATE_ACTIVE

HANDLE_MESSAGE

UPDATE_ACTIVE

UPDATE_ACTIVE

UPDATE_ACTIVE

UPDATE_ACTIVE

HANDLE_MESSAGE

HANDLE_MESSAGE

Examples of the Rulues execution cost

ms

209

710

652

293

680

295

9483

755

618

686

303

199

766

ship

211636100

305965000

305965000

305965000

305965000

305965000

305965000

305965000

305965000

305965000

305965000

225366000

224161160
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Definition of anomalies

AIS_SENTENCE_LISTENER ms> 20000
RETRACT_OLD AISGEOMDATA ms > 60000
SIMPLE_ANCHOR_IN  ms > 30000
SIMPLE_ANCHOR_OUT  ms>2000
SIMPLE_DOCK_STOP ms > 2000
STOP_OVER_IN ms > 2000
STOP_OVER_OUT ms > 2000
FIRE_ALL_RULES ms >30000
HANDLE_MESSAGE ms > 30000

RETRACT ms > 30000

© All rights reserved
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Anomaly detection tool - Results

e The ADT detects anomalies related with the
cost execution, this cost impact directly in
the performance of the system.

 The ISF method did not detect all the
anomalies (15.5 % from the original 22.4 %)
but it had a relatively small false positive
count (accuracy of 93.4%).

e |tis possible in increase the accuracy of the
method by considering a bigger set of data.

ETSIT___ \\

N\
World Class Standards
Metric CEP
Labelled anomalies 1447
Detected anomalies 999
False positives 58
Good Anomalies 941
Percentage labelled 22,4%
Percentage detected 15,5%

Accuracy 93’4%

54
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CONCLUSIONS — Benefits of using DICE

1. Automatic deployment on the cloud
O DICER + Deployment
O Fully automated deployment in minutesAutomatic configuration
2. Automatic configuration
O Simulation + Monitoring:
0 See the effect of different configuration at Design phase
3. Improve business rules validation (semi-automatic)
O Anomaly Detection + Trace Checking Tool
O Detect unexpected patterns in the events detected.
O Fault Injection Tool
O Evaluate evaluate system stability against unexpected failures
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THE NEWS ASSET DEMONSTRATOR

Vasilis Papanikolaou, George Giotis
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ATHENS TECHNOLOGY CENTER

Who we are
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ATC MILESTONES: over the last 30 years

DIGITAL »
G SQuid

Data

news
VA A
Innovation Mobile & #UA asset inf @ Deutsche  Analytics
Lab Web Apps : IIA\Ia%S%t : Welle :
i Core er |
B2C & B2B  Banking | 0&
| . BP ]
Multmeda . csunit ¢ | WM TruthNest ¢
' Tech | ] § ? | 5 Social Media
! 1 ‘ 1 1 1 : Verification
@ 1937-1996 | @ 2000-2004 @ 2007 @ 2008 20122013 (@ 2014 2015 @ 2016-2017
Fourlis Group Oracle Partner of B BPO division sold
IKEA, Intersport Buyout  NESSIETP 0 3 to Openbet (UK)
ASA OpenBet

Outsourcing & Custom
Software Development

N_DICE
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Departments & Activities

Media & Content .
Management Innovation

Web & Mobile Custom IT
Applications Services
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What News Asset is

N_DICE

© All rights reserved



B User Conference on
Advanced Automated Testing

News Asset Platform Description

4 )

An end-to-end multimedia
cross-channel suite for an
evolving News Agency

Handles large volumes of
media asset (real time
and/or archived news
content)

Datasets composed of
media items such as text,
images, reports, articles,
videos, etc.

Concept

-

Services that supports the
whole life-cycle of
managing a news item:

e planning,

e creating, gathering and
searching,

e editing,

e producing, distributing
and archiving

Workflow

~

-

Old —fashioned non-cloud
software

Based on .Net

Storage intensive

Data intensive

Computation services

Centralized architecture

Keywords

~

ETSI/7T___ )\
N\ ¥

World Class Standards

4 )

Fat-Client, Business Server
and Data Base Server

News reception may vary
from 5000 to 20000 items
per day

News distribution may be
50000 to 200000 items per
day

The default import format
is based on standard
NewsML format

'6\

Technical insight
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Challenges

Uncountable
media items are

produced by
heterogeneous
sources

Media eye
withessing

reports (e.g.

Twitter)

Immediate access

and management

of real time news
items is crucial

ETSIL__ S\
N\ ¥
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Handle streams
of data, serve a

wide range of
workloads

62
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Challenges

e Refactoring of the old-fashioned engine

* related to cloud processing and Big Data technologies

e Reconfiguration

® revise obsolete architecture with respect to quality-driven
metrics

* Manage complexity

® real-time responsiveness for temporal peaks of high
computational demand

User Conference on <>
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NEWS ORCHESTRATOR

The Solution
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News Orchestrator Architecture

MewsAsset platform

El Storm cluster
Redis Pub/Sub Focused Crawler -
topology
.
< B
MongoDB
Trending Topic Detector

togology

Ewitker®  syeaming API

Stream Manager

REST API Solr search engine

[
n Kafka message broker == a

[+]

REST API
Dashboard
User Conference on <1>DICE
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Trending-Topic Detector Storm Topology

Twitter
Streaming
API

Redis
Pub f Sub

Trending Topic Detector

topology

e
=
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' } Entities ) MinHash b Terms ) Solr
' Extractor Extractor Extractor Indexer | 77 SOLR
Terms Terms Terms Topics Topics .
| Roling P Intermediate P Final —»  MongoDB P Labeler . |
Count Ranker Ranker Writer s A 4
Mongo
DB
MinHash MinHash MinHash Clusters Clusters K :
' Roling P Intermediate  —P Final —» MongoDB P Labeler [ :
Count Ranker Ranker Writer :
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NEWS ASSET TUTORIAL

News Asset Experience with DICE
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DevOps Lifecycle
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Simulation

Motive: Predict the behavior of the system prior
to the deployment in the cloud.

Partition
. = @) Endl
«5torm Stream Stepos SStI?U"n:Eo:;r
Stream4 olrpda
uStorSTStrea1mStep» «5tormStream Step= «5Storm Stream Step=
ream Stream 2 Stream 3
.________ «StormSpouts «Storm Bolt= «5torm Bolts «Storm Bolt=
TwitterSample EntityExtraction ltem Deserializer MinHashExtractio
Start «5torm Stream Step=
Stream 5
«Storm Stream Step= «5torm Stream Step=
Streamf 2 «Storm Bolt= Stream6_1 N
StormStraamSte . ) «Storm Stream Steps [ «Storm Bo"_" ]
étream%’e_i P rW Stream7_1 TermsExtraction
2
«StormStreamStens «Storm Stream Steps =Storm Stream Steps uStOI'STSTI'E61n5ﬁ51E End2
«Storm Bolt= N «5torm Bolt= Stream 11 Stream 13 =T T«St?rrz BE::D Fé@
[TermsRollingCounter] IntermediateRanker FinalRanker TopicsMongoDB... OpicsraheEr
«Storm Stream Steps =StormStream Step= End3
«Storm Stream Step Stream 10 Stream 12 aStorm Stream Steps S Bol
«Storm Bolts Stream8 «Storm Bolte =StormBolts «StormBolts Stream 14 «StormBolt> 1)
inHashRollingCo.., MinHashinterm ediateRanker MinHashFinalRan... ClustershMangoDBW... ClustersLabeler
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Simulation workflow (1)

]

warkspace - Papyrus - Exfipse

File Fdit Navgate Search Froc Run Window  Help
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I Project Explarer 5 el
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b (35 com.hisryromas sshy featisre [T

¥ G o miasdes. dam profile festure [D1CE

b & com.masdes.dam. profile, ul feasure |
3

(34 comumasdes. dam.static.profile [DF

1 comumasdes.dam.static profile,ui (0]

pe

B8 Unizardico [T

» & es.unizar. diseo.core

¥ 55 es.unizar. disco, cone. i [DICE

¥ 4 ex.unizar.disco, dice. profile. feature

. unizar desco. dice. static. profile

#s.unizar.disco. dice. static. profile. tests
b & en.unizar.disco pextensions
. unizar.disco, prenk mzm

8% 5. dico. pRmi mat

%4 #s.unicar.disco.simulation [D1CE-Simultio
# 5 es.unizar. disco, simulation configuratian (11
¥ & es.unizar.dco. simulation. feature [D1CE

¥ (5 es.unizar. disto. simulation greatspn. feature
+ (55 > ex.unizar disco. simulation. greatspn.ssh {0
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Na Modsl Auaitable
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|ssh @ 55H Connection = T
b e 55H Credentials to connect to the simulasion server
= Metwork Connections

Hemate server

S5H2
Hont: 109.231.022.76

* Simulation Took
£5H Connect form [ -+

-AEhentication-

User nama:

= Pavsword.

Privace Key:

Passphrase [smpty for no passphrasel

Restone Defauks Apply

00 o |

D Properties Jf Model valdation T eferences O Console 5T
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Simulation workflow (2)
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Simulation workflow (3
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Simulation workflow (4)
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Simulation workflow (5)
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Simulation workflow (6)
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¥ Gy dismespark oy - = =
5 i, [ Properties & | Jf ModetValidation % References & Cansake [
¥ Eyreleng < Scenario
b Eytests L Applied sterearypes: & (%[ [x
i acense -ﬂg'gg' — 3 hostDemand: NFF_Duration [*1= ()
gf:":ﬁ::-“ P 'me: 5 hostDemandOps: NFP_Real 4] =11
I3 iy 8 interOccT: NFF_Duration [*1= 1
Wi e e
¥ 5 es.uoniean. profiles eonfigaration (07 o= pust: NFP.Frequiency [¥] = [exp

3 respT: NEP_Duration [*]= 11
5 utikzation: NI Resl 4] =[]
£ usikzatkonOnHost: KFP_Real [*] =[]

I Model Explorer BT Saoy R
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Simulation workflow (7)

1L Project Expiorer & = 0 7dmodeldi 2

5 Scenaric
¥ 5 es.uniar disco.ssh
¥ G s, umiar.disco.ssh featur i Eomgmnent
¥ 3 enumizar disco.ssh. 3 = = throughput= A
- = artiian
¥ 5 es.nizar disco.update Partiion A1 FPartition A2 Partition A3 L.:MQ..:::‘IEHW 3
3, ke + ® [nitial node
¥ 4 o Lsnizar, duiee. 55, ul faature Jouzeccat) 9 Local
E-papmenpovesy atostevets [Pt
b £y - bundies Start
b “Gastens ] -
b Eydoc ﬁ i | 1< tdges @
¥ g features § % " contral Flow
(23 » Org dice. profies. examples ' 0 s Exeption
» .y dpin.activity diagram ; Handser
: H . 4o Dioject Flow
hosDemand=  © hostDemand= hostDemand= -
3 - dism hadeopmr Tenprasal {uprasaz, [#uprm5a3, it
— urit=s, wnit=s, urdas, = MARTEPAM <
= StatQmmean. statQmmean, statO=mean.
¥ @y e sourtemist] sourcemest) sourtemest) #"PaCommsiep
¥ g releng : - (cantral Flow)
¥ Eytests i |5 MARTRG.. &
{ LICENEE 5 =  GaCommiStop
B pom.xmi {Eantral Flow)
[} README md # o Gaktenario
’ ; e {structured
¥ 3 et asnican prailes configaration (14 b
: = Gasralygiae.
5 Model Explorer B2 =0 | weicome] Ea Actwry %% iogr
MmEE & s kl [T Properties I | Jf Modsl Validation % References [ Cansale [

» [ Fxample Actiaty D@gram

# Start

- | Appled sereatypes: % (%) patrem

Open=jamalRate=lexpreFrate, Lni=Hz, SLRGEMean, sourceestl)

- - by -GOAM)
be, UMz, SatOem

3 grierstos: GaWorkloadGeneator 10,.1] = il

£ trace 1= null
5 wffwer: Gasewnars (0.1 = null
5 timedEvens: TimeEvent 10..1] = null
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Simulation workflow (8

3 - Pagyrus - i i fil ity i - Eclipsn A
File Ede “F Dagram  Wavigate Seath Papyrus Froject Run  Window  Help
s G e B By iy

3 -
S : Bir SO T ey
L Project Explorer 51 “# modeldi &
% Soonano
¥ 5 com hieryriomus. ssh
» (5 eam hinrymomus sshy featu
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Parttion Al Fartkion A2 {expr=Sthroughput, -
StEO=mean. + @ titial ode
| ot Local
g ~GawordosdEvents s
¥ & > es.unizar disco PR
¥ (] e unizar. disco.core - |
= Edges @
¥ (2 #5.unizar disca.care.ul - * =
i s el ! # Contral Flaw
¥ e unizar. dieco. dice profile featu | End na Becapiin
b (] e unirar. disce, dice sLatic. profile ’ i Harake
* &5 es.unaar, dsco, dice static profike. tests. [ s Ot Flow
¥ i e unizar, dico. priextensions | Tarrvaliates % Link
* > es.unizar. disco. prml.mzm [enpr=Srate.
A .. i ! 5 N b unites, ||i= MARTEPAM
(> es.unizar disco.prml.m2t st mean, sta-mean,
e prrio il || Ee A ]
¥ & e unizar. disco. smulation.configuration S MARTE/GO.., ©
b (35 e unirar, disce, senulation feature (0101 i | e
aCoenmlop
» By es.unazar. disco, Smulation greatspn feature R | (Cantrol Flow),
¥ i - esanicar.disco.simulati tspnssh | [ Example Activity Diagram 5 Gaseenaro
¥ (2] e unazar, disco. smulation Jocal -3 PosidonieDeplaymaet [structured
e | Actaaty Nads)
| Gannabise

i Model Explarer 23 & Wekiome | §3 Aty Diagram Scenario 1% [ % Deplayma
U

¥ [ Fxamgile Actmaty Disgram g =
s Scenari
et I -

[ Properties B | f Miodel Valdation 5 Refarences B

¥ B shtodeil iravys MARTE L

hed stmrectypes:
¥ B8 chbsclelliracy, [Packages DA Library L Aoy i &

[Spmee————

3 enungy: NIP Ereegy [1=1)

B2 5ublisage: Resourncelsagy
= NFP_Darasa =
Mg aasae =0 | o
4 duration: ValueSpecification [0, | | o .
_ . | ||#= companent |
2 grar: fvent j0., 1] = null
{1 sPaLogiealRasourens Companans
| Cameel | oK
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¥ 63 s unizar, disca,sshfeature

¥ 7 e unaar, discn. ssh.ul |
¥ 5 e unizar. dinco. update

¥ (3 s unazar. dsico, ssh.ul festia
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* iy doc
¥ oy features
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* Ly dpim-actiity diagram
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4 LICENSE
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) README.md
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Fartiten Component
Partition A1 Faetition A3
+GaWorkdeadEvents
Start.
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Simulation workflow (10)

workipace - Papyrus - us. unizar profiles/org.dice.profiles. examples/dpim-activity-diagram imeodal.di - Edipse

Fie Edn <% Dhgam  Mavgate Search Fapyrus Profst Run Window  Heip
e M e 8 B e N B o
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Ca R i et

il 0 B el

I Project Explorer &
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¥ g releng - Dependency...
¥ Egtests =astilict= A Deployment.
Actilict A3
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B Model Explorer £ 2o
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Simulation workflow (11)

= Run Configurations
Create, manage, and run canfigurations
3 The selected modsl dess not declire any Scenarios

IR I 85, ¢ || Mame: | Hew_configuration

[ — a || Elwmain B Fiters| e Farameters| B Advanced | T Common|
4 Apache Tomcat Madel to Analyse
- (3 DICE Simulation
ALtV SLenari
5 Spark
o tetEpark
S teststorm
© Eehpse Application
B Echpse Data Tools.
B Generit Server

irar. profibes [DICE-Prafiles master]

=Hissy s ¥ (5 mm
4 Generic Serveelixtammal Laun
) ¥y Bundies
i Grunt
B by doe
ik b oy fmatures

U HTTP Preview
! = iy = org.dice. profies. exampies.
2 J2LE Preview

£ = sty -diagram

] Wt
mepph i | gitignors
107 Jirwa Application ~X model.di
Ju Junit
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Simulation workflow (12)

Aun Configurations

| Create, manage, and run configurations
| Launches a Simulation @
PRESRE ohs || Hame: | Mew_configuration
) B o st S el
8 Apache Tomcat Model to Anakyse
|| = % vice simutation | -uriar, profies/on, L || Browse
Active scenari—

& spark 2 << Dpmtecenano, GIANKTAC oAl e <AcTAAly> SCarann

(3 testSank

5 testsiamm

@ ke Application

I Echpse Data Tooks

B Generic Server

8 Ganenic ServselExtemal Launch)
[ Grunt

E culp

B HTTP Preview

B s2ut Preview

BT Java Applat

I Jarva Applicaticn

Ju Junit Lk —
5 Junit Phugin Test HFP Lo cakulate-
2 Mavens Buikd # Performance
# Node s Appacation Refiabiity

OCL Expressian Varabias T
b} Opseational GVT Inaerpeater r

= Ingut Varabhe a1 =45}

b

i | v ——
By Task Comnast Test bt 2
e |t Ingue varabls rate = [ B
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Simulation workflow (13)

werkspace - DICE Simulation - ea.unizasprofilesiorg. dice. profiles. exam plasidpim-astivity-disgram/medsl.di - Exfipie
Fio. Edn “F Dugam  Nawgate Search Fapyrus Projest  Run  Window Help

- [ SRSy DRI _RCITEN I (N e VIR A o IR S MR o R 3
T N G = oo L e e e e e I e
s eBlo
15 Debug 2 B . S O A B conick I Uk log . X R #Ee=. Om
* (3 <terminatedsNew_configuration [DICE Simulation) New config; E process for 48234741 Dt
2 o, et vle: ok ek [INFO| Validsting analizable mcdel for simulstion definition 'daeSdlf7-dBsa-4741-0clé-Scdodec210r
. i - [INFO] Base time unit is "'
wl d, it value: [ AS62-906E Dok Mafsasa [INFO] Base frequency unit is ‘Hz*
LINFO] Launching invocation “93fB7358-6633-4562-986T-8ctdTTET5654"
[14F0] Invocation *93787338-863a-4502-900f-Befd7fBf5654" finished
=3 modeldi B o,

5 SCenAND.

Pattition Component

= hreghput= = i
Fartition A1 | [ Fartiion A2 Fartition &3 | {expr=$throughput, |7 =
| Jpiomes Fartzian
sources i i
= dges @
C m“p - Cantral
- - Flom
1 Al ’ O
+ ]
; SR, end i MARTLP... ©
i A3
. . # Patomms...
5 Welcome| E3 Activity Diagram Scenanio I [ Wy Deplayment Diagram Scenanio,
) Invocations Registry 5 x & B oz =8
Simualatian Starred Finishad sutus
4 938T350-6630-4562.006] DchiTHERSES 5 Tue Sep 26 11:44:07 CEST | () Tue Sep 26 11:44: 18 CEST S| Finished
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Simulation workflow (14)

necations/Iaf07a30-0630-4302-2001-Ocfd TFOfae54.

Edt  Nawgate Search FProject  Sample Egore Editor  Rum  Window  Help

B i e e e S 2l O A s i i it T ] (0]
| o T = 0O O comole 5T 9 kmorLog X G Fam 0 1L R g N
f o a 45 3cd0d0cT 06

- { terminated=New_configuration [DICE Simulation] ¥ Sinubatien]
[INFO] validating analizable model for simulation definition ‘daeS4Tf7.dBaa-4741-9cfe.Scdedec2ie

a Jobal ‘ i dneSatTrd 45 Scdid
= s prcen iy e [INFD] Base tise unit 15 's'
ol sterminated, ewi wakie: CeSimutation GHETISE-66R-4562-006L D TERISES [INF}] Base fregquemey umit is 'Hz'
[INFO] Launching i ion '93fay T -8efd7Inranse”
[INFO] Invocation “93f87358.663a-4562-906f 0cfd7faf5654" finished
B model.di  UHBTISE-G0 34562 900-0c R NBAS res i 3 =0

4 Simulation Result G3R75 6610 2562 S0GF 0 Fafs6sL

Bk M Dhroughiput = 0 un: Hij [Domain Uument: Aziaity Scenmio]

& tnvotans Registry 5 we @ o= ae
Simulation Started

- e

0 G TES-S60a A S I RSG5 0 Tue S 26 1120417 C

lseln.wd DOibject: Damain Measure: throughpt = 0 (unit: Ha) [Damain Ekment: Acthily Stenario]
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Simulation Benefit

. »~ 3 model_sigma_real.di ‘% Ba7106ce-2039-46d6-bcald-flacTeell776.res.xmi 58
° =l
CO nfl g u re th e Sto rm v :,_g Simulation Result 8a7106ce-2039-46d6-bca3-f0acTeed 1776
deSIQn to SpeCIfIC F #_ Domain Measure: utilization = 28.4685330135 {unit: percentage) [Domain Element: Opague Action EntityExtraction]
F #_ Domain Measure: utilization = 15.7485661315 {unit: percentage) [Domain Element: Opague Action MinHashExtraction]
executlon Co ntext F #_ Domain Measure: utilization = 95.38756225944 (unit: percentage) [Domain Element: Opague Action TwitterSample]

» 4.5":' Domain Measure: throughput = 47.7215248551 (unit: Hz} [Domain Element: Opague Action TwitterSample]
> c.f":' Domain Measure: utilization = 24.1331819745 [unit: percentage) [Domain Element: Opague Action TermsExtraction]
| 3 c.f"=' Domain Measure: utilization = 98.87464554563 (unit: percentage) [Domain Element: Opague Action SolrUpdater]
L4 Detect performance > 4~ Domain Measure: throughput = 18.4930223776 (unit: Hz} [Domain Element: Opague Action SolrUpdater]
> 4-5":' Domain Measure: utilization = 36.2803247215 (unit: percentage) [Domain Element: Opague Action TermsRollingCounter]
bottleneCkS » 4-5‘;' Domain Measure: utilization = 0.102745818 (unit: percentage) [Domain Element: Cpaque Action IntermediateRanker]
» 4.5":' Domain Measure: utilization = 0.0259525088 {unit: percentage) [Comain Element: Opague Action FinalRanker]
> c.f":' Domain Measure: utilization = 0.9203768583 (unit: percentage) [Domain Element: Opague Action TopicsMongoDBWriter]

. | 3 c.f"_' Domain Measure: utilization = 0.2313554488 (unit: percentage) [Domain Element: Opague Action TopicsLabeler]
O LeSS than 20% Wlth L 4 c.f': Domain Measure: throughput = 0.0108760002489 (unit: Hz) [Domain Element: Opagque Action TopicsLabeler]
» #_ Domain Measure: utilization = 13.02005880525 (unit: percentage) [Domain Element: Opague Action MinHashRollingCounter]
regard to the . Domain Measure: utilization = 0.3261115673 (unit: percentage) [Domain Element: Opague Action MinHashintermediateRanker]
H H » 4.5":' Domain Measure: utilization = 0.0353575097 {unit: percentage) [Comain Element: Opague Action MinHashFinalRanker]
predICtlon error On > c.f":' Domain Measure: utilization = 0.6208373801 (unit: percentage) [Domain Element: Opague Action ClustersMongoDBWriter]
the utl I Izatlon metrIC | 3 c.f"=' Domain Measure: utilization = 0.2180832876 (unit: percentage) [Domain Element: Opague Action ClustersLabeler]

1 4 c.f"=' Domain Measure: throughput = 0.00981 380667644 (unit: Hz) [Domain Element: Opague Action ClustersLabeler]
L4 4-5":' Domain Measure: utilization = 1.123342844 (unit: percentage) [Domain Element: Opaque Action ltemDeserializer]
» . Domain Measure: utilization = 78.005780761625 [unit: percentage) [Domain Element: Device Core_1]
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Configuration Optimization (CO)
Motive: Find optimal configuration
settings wrt computational budget

drpc.invocations threads
drpc.max_buffer_size

drpc.port

drpc.queue.size

drpc.request.timeout. secs
drpc.worker.threads

java library path

logs.users

logviewer appender name

logviewer childopts

logviewer cleanup.age mins
logviewer. max perworker.logs.size.mb
logviewer max sum.worker logs. size mb
logviewer. port

nimbus blobstore class
nimbus.blobstore.expiration.secs
nimbus.childopts
nimbus.cleanup.inbox.freq.secs
nimbus.code.sync freq.secs
nimbus_credential renewers freq secs
nimbus.file.copy.expiration.secs
nimbus.impersonation_authorizer
nimbus.inbox jar.expiration.secs
nimbus.monitor freq secs
nimbus.queus. size

nimbus seeds

nimbus_supervisor timeout secs
nimbus.task launch secs
nimbus task timeout secs

nimbus.thrift max_buffer_size

"fusr/local/lib:/opt/local/lib: fusr/1ib"

null

"t

" Xmx128m”

FECEE]

2848

4898

EECE)

"org.apache.storm.blobstore. LocalFsBlobStore”

a2

"-Xmxle24m”

"org.apache.storm.security.auth.authorizer.Impersonationfutharizer”

ELET)

restrictions

% 10*

-
4 - I
1 1

w
)

Throughput (m/s)
w

n
o

! L
2 -
Default BO4CO
%104
4 T
@- 1
E
5 3
£
[=)) .
32 —_—
IS
'_

Default TL4CO

Latency (ms)
%] [$3]
o o
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o
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Plugin Configuration, Parameter Selection

[ Properties [E) Console @ SVN Repositories r:,_","i Git Repositories @ Invacations Registry | 4 DICE Configuration View 3

Plugin Config | Parameter Selection | Service Config | Experiment Config | App Config | Experiments

Save current configurations

[[] Properties [EJ Console EJ SVN Repositones C,E] Git Repositories G_§—| Invocations Registry 4@ DICE Configuration View 2
Lead saved configurations

Plugin Config | Parameter Selection | Service Config | Experiment Config | App Config | Experiments

Username: giopnd

Password: storm w

Jenkins Url: | http://adrastea.atc.gr:8080 Parameter Description
Job Name: Jjob/topic-detector/ topology.errorthrottle.interval.secs

Build Taken: topology trident.batch.emit.interval.millis

topeology.disruptor.wait.timeout.millis
topology.disruptor.batch.size

topelogy.disruptor.batch.timeout.millis
topology.disable.loadaware. messaging
topology.state.checkpoint.interval.ms
topeology.maxspout.pending
topology.acker.executors

topology ticktuplefreq.secs

Add Parameters

Parameter Type Min Max Step  Options
topology.executor.receive. buffer.size Integer 1024 2043 1
topeology.min.replication.count Integer 1 10 1
topology.worker.shared.thread.pool.size Integer 1 20 1

E topology.maxtask.parallelism Integer 1 50 1
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Service & Experiment Configuration

[ Properties & Console

User Conference on
Advanced Automated Testing

T 5SVM Repositories (] Git Repositories

5[ Invocations Registry 4@ DICE Configuration View &3

ETSI/77___\\\
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Plugin Config | Parameter Selection | Service Config | Experiment Config | App Config | E)(periments|

servicename: | Kafka Broker

|
URL: | http://10.151.64.59:9082 |
username: | gicpnd |
password: | i |

Rermove

servicename: | Menitoring

[ Properties & Console SVM Reposi

) Git Reposi

@ Invocations Registry | 4 DICE Configuration View 3

URL: | hittp://10.151.64.45:5001

[#] servicename [#/] URL Dip
username password [Jtools []storm_client

[[] container

| Plugin Config | Parameter Selection | Service Config | Experiment Config |App Config | E)(perimems|

MNoise: | le-5

MNumber of lterations: | 100

Initial Design: |?_

Save Folder: | Jfintegrated/reports

Config Folder: | Jfintegrated/config

Summary Folder: | Jfintegrated/summary

Blueprint: | storm-openstack.yaml
Config: | topology.yaml

Topic: | json-topic

Sleep Time: | 10000

Metric Polk: [ 1000

Exp Time: | 300000

Replication: | 4
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Application Configuration, Experiments

] Properties & Console E'] SVN Repositories f_@ Git Repositories &J Invocations Registry | 4 DICE Configuration View I3

Plugin Config | Parameter Selection | Service Config | Experiment Config  App Config | Experiments

CL file:

JarFile: | topic-detector-jar-with-dependencies,jar

Jar Path: | https://file.io/T3nR53

Class: gr.iti.mklab.focused.crawler. Trending TopicsDetector

Mame: | topic-detector

Args:

Type: storm v

[C] Properties & Console @ SVM Repositonies ,r.ziﬂ Git Repositones &_—l Invocations Registry 4 DICE Configuration View 3

Plugin Config | Parameter Selection | Service Config | Experiment Config | App Config | Experiments

Run BOACO
Check Status Finished

Retrieve Results
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CO Benefit

e Throughput improvement:
®* more than twice compared to the default configuration
® achieved after only 100 iterations
®* took 100 * 10 min = 16h to run

* No expert needed!!
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Quality Testing (QT)

* Motive: Stress test the capacity of the
‘trending topic detection’ topology

e Run multiple iterations/experiments

® Inject constantly increasing stream
load

® With respect to ‘complete
latency’ metric threshold

e Evaluate the maximum input rate

® Twitter Streaming API has
limitations

*  Twitter Paid API

ETSI/7T___ )\
\ ¥
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TopologyBuilder builder = new TopologyBuilder();

/* Create QT-LIB's Spout factory */

QTLocadInjector qt = new QTLoadInjector();

/* Obtain a spout to inject at prescribed rates specified
RateSpout qtSpout = gt.getRateSpout();
gtSpout.setarrivalMode (RateSpout. ArrivalMode . ParseCount);
gtSpout.setRateScaler(scaler);
gtSpout.setArrivalFile("counts.txt");

gtSpout. setDataMode (RateSpout.DataMode. Parse1S0N) ;
gtspout.setBinaryBDoc (true);
gtSpout.setDataFile("test.json™);
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Quality Testing (QT) - Scenario

i

Jenkins
4. Deploy topology on

3. Trigger Storm cluster
build
Storm

Cluster
" &
3. Setup @ @
automatic builds
1. Use on code updates
QT

spouts

5. Monitor Storm
metrics (spout's

complete latency,
@ bolts' capacity)
2.Integrate
: @,

6. Continuous
feedback
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QT Benefit

Dashboard Sellings 20 seconds @ Last 15 minutes
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20,000 3 @ Average spouts_0_co...
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CONCLUSION

Final thoughts and
remarks
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DICE — Automated Testing Encapsulated

 Methodology for using DevOps, testing tools

e Uses a mix of known approaches
* Formal model analyses (Simulation Tools)

®* Machine Learning approaches (Anomaly Detection,
Configuration Optimization)

® Efficient techniques of optimization

* Works offline on a design and online on the runtime
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Will it be useful for you?

DICE Tool We use models in our UML? No, thank you
design all the time

Simulation \/

v
v
v
v

DICER Deployment
Configuration Optimization
Quality Testing

Fault Injection

SN XX

Monitoring \/
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Follow us!

* Web page: http://www.dice-h2020.eu/ Furded by theHorizon 2020

the European Union

e Code repository: https://github.com/dice-project
e Twitter: @diceh2020 Facebook: DiceH2020

Q xXLAB

Matej ArtaC: matej.artac@xlab.si @matej artac Posidoﬁ,:a&
Ismael Torres: itorres@prodevelop.es

Vasilis Papanikolaou: v.papanikolaou@atc.gr

* George Giotis: g.giotis@atc.gr

e Damian A. Tamburri: damianandrew.tamburri@polimi.it
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