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Dynamic orchestration of distributed processing nodes
that manages sudden changes in the ,3Vs“ of Big Data -
variability, volume, velocity.

Change is regarded as an ever-emerging concept in Big Data.

Changes can happen:
» in the incoming data streams,
» in the Quality of Service,

> in the speed of changes in data streams / changes of the processing node
status.
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The project vision:
A dynamic, distributed architecture for proactive cloud resources
management, reaching the extreme edge of the network
for efficient real-time big data processing.

We target:

Big Data solution providers who utilise cloud & edge resources

» for their client solutions and seek to optimize resource utilisation and
» seek for personalized innovative services, an improved Quality of Service
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Difficulty of  Value
processing data  of data

Data Processing and Cloud

» Cloud Computing allows the
execution of computational ~ AWs Greengrass

Reduces the friction and allows you to

prOCGSSIng Wlthout Carlng about the capture the value from more of your data
resource location or limits.

» However transferring and processing
the data to cloud is not always a

viable solution

» “Most machine-generated data never
reaches the cloud” Julien SIMON,AWS

Data not
processed

Data
processed

DATA GENERATED



-~

_'\, g" -— r_{_\
I ‘/“"’.. d -
EFFICIENTLY CONNECTING 9(“ 2 ‘E ge \

CLOUD & EDGE s ——

PrEstoCloud M"'i"a

[

Data Processing and Edge

» Modern IT systems in a wide field of
applications produce massive
amounts of data

» There is a need for efficient

fiber-optic |
d transmission time: 150ms &

processing of the generated data and @
especially streaming data |

> However’ the abllltles Of data COLLECTION I-.| PROCESSING i-|1NFORMATION|
processing on the extreme edge are

limited by the hardware capabilities @
of the devices.
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Data Processing and Fog
Cloud, Fog, Edge and Things
> PrEstoCloud allows the r EEEEE o J
deployment of applications EDGE >
at a combination of cloud,
Cloud Cloud Cloud
edge and extreme edge
resources and provide an - - — ——
adaptive architecture, Nodes
suitable for data intensive
f w @ B B B
apps. F 4
Applications [ ™ d E il Applications = d C il

Source: OpenFog Consortium
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» Multi-cloud / edge network overlay
» Multi-cloud / edge deployment

» Application fragmentation

» Optimized placement of application

openstack”

fragments :
> Scalable Lambda fu nCtlonS Z:?OC:J(;ee geto Multi-cloud computing
» Seamless scaling of deployed //\i“mumcat.on /f/\\
applications based on real-time G ' S b _ _ )
workload and context information o A ®.gle
= & @ o= X 0 %
\ = a o
8 ¢ 0 85 70 edge computing

> MUIti'VendorS edge computing edge computing
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Media Surveillance Logistics

_ ~ %
LiveU E) C (S
uuuuuuuuuuu ink Solutions m:adi ‘e S..S

I S ra e I S m—— Cy p r u S Advanced Telematics S I OVE n i a
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Acquire Distribute
i 5,000+ - 2,000 2.4+ million 111 TB
units globally : end customers annual live sessions monthly live transmissions
Industry Leading Portfolio of IP Cloud-Based LiveU Central Management Solutions IP Distribution & Cross Entity
Field Units * Video Matrix and Remote Management Services
 Aggregates and utilizes all  Live preview *  Cloud-based solutions &
available networks *  Geolocation: tracks units on a map, monitor cell signals and infrastructure for content
* Dynamic routing load- performance distribution
balancing of video provide * File Manager for playback or export of recorded Store & Forward *  Point to multi point distribution

optimized and best quality feed or FTP files


https://www.youtube.com/watch?v=a6BGJYLJaas&list=PLB1B55E6EE9BCE9B2
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To create a solution for any live
event, the contribution part is
global from any location in the .
world; planned and unplanned Mediatsec§:
mass events. :

» used by either professional
broadcasters with LiveU
dedicated devices,

» used by prosumers and
consumers using their mobile
phones.

Direct = -
Streaming 1x ‘, 1./

LU-Smart

XtenderQ: ol
7 e e = _‘ .
+ 66X O e FIRST ALERT?
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Presto

PrEstoCloud-enabled prototype:

@ntainers

Presto

» Containerized Multimedia Hub [ Collecting [miiini End Point |
> < CDN/SDI/NDI
(MMH) MMH X VIVEE
> Integrating Video Analytic as VI ot
Micro Services Analytic —
: : L E d P i t
» Contributions from Consumers (i FOI

i MMH ) CDN/SDI/NDI}

using WebRTC, directly from
browsers

> Using security enforcements,  From LU-device [cOmmunityH He }[ Matrix } { HUB }

Or from Mobile preview

and network virtualization of . rTc
PrEstoCloud platform services.

Presto
L Containers
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In the context of smart surveillance

systems, constant availability of e
services, system integrity and real-
time detection of illicit activity are
critical factors.

cloud

PrEstoCloud aims to ensure the above
concepts by exploiting the available

infrastructure resources in a way that e ST
minimizes cloud and maintenance 3]
f e e S . AUDIO ANALYTICS  CLIP GENERATOR
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> Event generated by Region
microphone systems, U U U [Auto st Lightwagh
triggering camera activations ooe! moE! lmom

> Operator through Ul requests N
a face detection/recognition N [ video Foce Detactin_|
mission, activating nearby e [ " ™ [ T ]
camera Region OEEE0 B o [ wauwr |

Despite the increased number of ‘
streams, system availability will
be ensured. Optimization
functions will be used to exploit
infrastructure resources in a way
that minimises cloud fees

Internet

Cloud

ONEEOL
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A telematics system for processing sensor
data from vehicles, allowing to establish
driver profiling and real-time anomaly CYS
deteCt|On Telematics Solutions PF‘E,SFO,‘_

\
17 4

Such a system can provide feedback to
different stakeholders such as driver and
logistic center. Moreover, driver profiling
scenario can also be used to generate
whether a training system or an award
system which may motivate drivers to keep
trying to attain high standards of driving
excellence.
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The CVS logistics pilot in the
PrEstoCloud project provides a

DB Server
dynamic, distributed, self-adaptive =

and proactively configurable >

telematics system for processing. 1O @
Notification Server GUI Server Web

The Driver Dynamics Container T - P% Bmm

running on the edge side receives @ l

data from sensors and recognizes Lanose SR

different types of unexpected spe.” nggﬁk's{gh,i BBBBBBBBB cvm@mw

driving dynamics. &~ i

? Driver Dynamics

Container

pppppp
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PrEstoCloud
Integrated
Framework

PrEstoCloud
Supportive
Ul

Type-level
TOSCA is
generated with
info about
application
fragmentation
and placement
requirements

User
Annotates
Application

Code

Ul can be used

for declaring or

configuring the
application
fragments

Configuration of
the application
graph

PrEstoCloud Platform

Instance-level
TOSCA is
generated with
details about
optimized
application
fragment’s
placement

Deployment

workflow Is

created and
executed

y N
PrEstoCloud Storyline
Y N

Initiate
application
placement

Configuration
of scalability
actions®

If a scalability
rule is violated,
an adaptation
process starts (a
new type-level
TOSCA file is
generated)

Configuration
of security
policy
actions*

Updated
instance-
level
TOSCA Is
generated

Updated
deployment
workflow
(delta) 1s
created and
executed

User constantly
monitors
application’s and
fragments’
behavior from the
supportive Ul

* Configuration of scalability and security policy actions is also possible prior the deployment of the application
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» Connect cloud resources 'amazon
seamlessly independently of
laaS provider choice

» Secured front-end to Internet

> Reliable, least-cost traffic
routing

Workload VM

@’ PrEstoCloud
Gateway

\--l
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The PrEstoCloud Application | application |
Fragmentation & Deployment petmton !
Recommender interprets the ( _B\
description of the requirements pov e v
of fragments specified by the ——
DevOps and the developer and s 5 e

creates a “type-level” TOSCA file _t @

um_cpus: {in_range: [ 8,16]}
-mem_size: {in_range: [ 8,16 ] }
- disk_size: {in_range: [ 100,500

Data-Intensive Application
Fragmentation &

1}
[ Deployment Recommender ]\ \

Type-Level
TOSCA File

°
o3 g
)\—IEIS'-'
°
1

describing an abstract : por eies

- host:
Cl'oud. properties:
deployment of the application s (S5
. - S . o utonomic Placemen
Application components - disk_size: { equal: 200 Scheduling Controller
(methods, classes etc.) } c gl L )
ontrol Layer

N L

. Autonomic Resources
Big Data Cloud v Control <:| Instance-Level
Application anager (Contro ToscA
Layer Lo
\ Source Code Layer) Deployment Deployment File Optimiza tion
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» Workload predictor as an
analytic engine for monitoring,
understanding and optimizing
the communication over the
Broker in the complex extreme
edge processing scenarios

» EdgeTwin is a digital replica of
the communication on the edge,
enabling to understand and

improve the processing in the
edge layer
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» Binds a task (fragment) to an

execution environment WM e %
(VM/edge device) scheduler E B
» Enforces execution-level t = I
constraints (e.g. cloud model
software/hardware affinity, . L]
co-location of fragments) LClell - i
.. : . data []
» Allows administrative policies ]

(e.g. preferred
environment/location) r

» Placement optimization

B H R
I(oase(glf)c? infrgstru(;:t#re goals L] HE .-, i
e.g. SLOs, reduced hosting N
(e s I EEEzAE
] L .
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Enhance PrEstoCloud usability < 2 ¢ CEEEETE
» Manages applications and o e - —
components life-cycle e -

> Co nf'g ures an d mon itO rcC | ou d B € o ommen e a0 B 0 ® e
and edge computing resources (

» Designs application
fragmentation

RAM Usage

aaaaaaaaaaa

aaaaaaaaaaaaaaaa

/ \MultFunc (1 WRKs)
APPLICATIONS ¥ Application Instances * Applications % Components gﬂmc(v WRKs) &

» Controls scalability and security == - ; 2

® UseducPUs @ Remaining vCPUS
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Inteligent Telematics Solution

Marija Komatar C ' S

Sebastjan Vagaja Advanced Telematics
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Telematics Solutions

WWW.cVs-mobile.com

Prof. Marko Grobelnik!, Salman Taherizadeh®-2, Blaz Novak!,
Marija Komatar?, Sebastjan Vagaja?

1 Artificial Intelligence Laboratory, Jozef Stefan Institute, Ljubljana, Slovenia
2 CVS Mobile Inc., Ljubljana, Slovenia
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 Multi-cloud / edge network overlay
 Multi-cloud / edge deployment

* Application fragmentation

 Optimized placement of application components
« Seamless scaling of deployed applications

« Changing workload and context information
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« PrEstoCloud is a dynamic platform for
proactive cloud-based resources
management, reaching the extreme edge
of the network for efficient real-time big
data processing.

« PrEstoCloud covers the self-adaptation

n Google Cloud
gl Microsoft
openstack- WH Azure EC2

Multi-Cloud Computing

to real-time changes in the execution  pr— ——
environment, and cope with dynamics in - m
velocity and variety. | Cl
i o W o AR
« PrEstoCloud targets enterprises or SMEs " _7; A AT © o=
tilizing cloud and ed rces for ol ®emlo oS
utilizing cloud and edge resources fo AT =5 9 08 79

Edge Computing [:] @ Q Edge Computing

their data intensive applications. Edge Computing
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The CVS logistics pilot in the PrEstoCloud project aims to
provide a dynamic, distributed, self-adaptive and proactively
configurable telematics system for processing sensor data
taken from vehicles. This use case presents a transport
logistics solution with analytics on telematics data that is
able to extract important information through real-time
computation at the edge of the network.
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DB Server I/% :
(Cassandra TSDB) 4%000’
(S

1@ //

Notification Server GUI Server Web
(Tomcat Server providing Java Servlet APIs) @ (Apache Web Server + PHP Browser
1 @ ofili
%0z, £
Latitude, | | Aggressive left, AL
Longitude, | Aggressive right,
Speed, Hard Braking, .
H agovica
A Sudgce:\ pﬁcceleratlon w0 CVS Logistic Centre User

nzalah Korpe
£57

? Driver Dynamics
Container

Pogled
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 The Driver Dynamics Container
running on the edge side receives
data from sensors and recognizes
different types of unexpected driving
dynamics (such as sudden
acceleration, hard braking, aggressive
right turn and aggressive left turn,
Improper lane change, etc.)

MACH edge node
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This system is able to
analyze the collected
sensor data and trigger
notifications at run-time in

order to monitor drivers’

behavior.

Not

4
7

at

| —
[——

ifi
=

CVYS s IJS

Telematics Solutions PrEsto
Cloud

Notifications

Aggressive Left n Aggressive Right m Hard Braking = Sudden Acceleration: SA

Ajalvir
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* All these features performed by the driver can be analyzed
and allow us to form a profile which represents the driver's
behavior. to show useful information on how safe their
driving could be, how economic they drive in terms of fuel
consumption, how much they care about vehicle
maintenance, how efficient their driving is in terms of
environmental impact, etc. Such a system can provide
feedback to different stakeholders such as driver and

ogistic center. Moreover, driver profiling scenario can also

De used to generate whether a training system or an award

system which may motivate drivers to keep trying to attain

nigh standards of driving excellence.
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Telematics Solutions PrEsto

Driver Profile

0 = Safe driving 1= Risky driving
(Award) (Training)

Score during the last travel: 0.00

0 = Safe driving 1 = Risky driving
(Award) (Training)

Score during the whole travels: 0.14

%0 Aggressive Left ¥ Aggressive Left

%0 Aggressive Right % Aggressive Right
%0 Hard Braking Q¢ Hard Braking

%0 Sudden Acceleration udden Acceleration
%0 Sudden Accelerati \SGGA lerati

Percentage of risky actions during the last travel Percentage of risky actions during the whole travels
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CLOUD & EDGE COﬂtaCt Wlth US
Artificial Intelligence Laboratory
Jozef Stefan Institute
.:. Jozef
® O Stefan Salman Teherizadeh, PhD
. Institute Researcher

salman.teherizadeh@ijs.si

wWww.ijs.si/ijsw/E3

http: //prestdmlnud_proyect eu
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Advanced Telematics

Sebastjan Vagaja
Chef Sales Officer

sebastjan.vagaja@cvs-mobile.com

wWwWw.cvs-mobile.com

http://prestasleud-project.eu
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