A Roadmap

to a Young Re

Florin Pop
University Politehnica of Bucharest

-

Contact :
florin.pop@cs.pub.ro, http://florinpop.ro

Computer Science
& Engineering

Department




Academic and Research Position

ADiplomat Engineer, PhD, Lecturer (Assistant Professor)

University Politehnica of Bucharest, Faculty of Automatic Control and
Computers, Computer Science Department

Course Lecturer:

o Communication Protocols (bachelor)

o Numerical Methods (bachelor)

0 Architecture of Service Oriented Information Systems (master)

0 Scheduling methods and algorithms (master)

AActive Member in DSLab (Distributed Systems Laboratory),
National Centre of Informatics Technologies (NCIT)

ColLaborator member

13.11.2011 Page 2 Florin Pop - A Roadmap to a Young Researcher's Career




Research Interests

AlLarge Scale Distributed Systems (model, methods, algorithms,
techniques, software service)

Cluster, Grid, P2P, Cloud (new interest)

AScheduling and Resource Management Service in LSDS
decentralized techniques, re-scheduling
multi-criteria optimization methods

AMiddleware Services and Services
Prediction Methods
Large Scale Data Aggregation, Search and Retrieval

ASelf-organizing Systems
AContextualized Services in Distributes Systems

AApplications Development (satellite image processing and
environmental data analysis)
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A BRIEF OVERVIEW OF MY
PROJECTS
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Meta-Scheduling Grid Service

ADistributed near-Optimal Genetic Algorithm for Grid Meta-
Scheduling (DIOGENES)

Distributed Scheduling Service
Multi-Criteria Optimization
Real-Time decision based on Monitoring Service

Lookup hosts Monitoring data: status of
for GA - ~, grid : —
Discovery Service 1 > < ( Grid Monitoring
J L Service
Scheduler Monitoring
information

Scheduling requests

_ Requests for task

L

Users

’ receives groups of tasks

-4

Execution Service }

Schedule and task
information

uns
Scheduling
Algorithm
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Convergence, Scalability and Fault -Tolerance

AScheduling in Large Scale Distributed Systems

Different evaluation metrics:
0 Makespan (maximum execution time i application centric)

0 Load-Balancing (resource centric)

Convergence of genetic scheduling algorithm Sy

Scalability of scheduling service :

0 Distributed service based on agents ——
—_'*r-:

Support for Fault Tolerance
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are.

~Management of Computation Services in MedioGRID

AParallel and distributed processing of geographic and environment data

AUPB contributions

distributed algorithms for critical areas detection, change detection in satellite
images

fault tolerant scheduling framework

Grid Services for Environmental Data Retrieval and Disasters Detection
Based on Satellite Image Analysis

distributed algorithms for Mu - [ o em—
A e “\
platform development 7 wonspemom | oy archves

Accesses satellite e |

imagery archives [

Service

] ] ~
| v Co
] ]
GLOBUS | | i
Sends jobs Gatekeeper | | Condor !
| I
4 T | Assigns jobs’//—? Manager | .
and and result 45—_//Monitors jobs and i [=f=p= e i

e > i returns results ! — !
% Job Manager BB
Accesses topological data ! i E—— i
Client N and processing results 1 ! R !
_______________________________

—-—

Spatial database server
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Scheduling Service in MedioGRID

AScheduling Service for Environmental Data Processing in
MedioGRID

a part of nodes from UTCN cluster are used both for scheduling and
execution (central approach).

each of the three main sites (UTCN, UPT, UPB) makes both task
scheduling and task execution
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Execution
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Execution

UPB

Scheduling

Scheduling
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AExtended meta-scheduling Service  cpu

Re-Scheduling Service

CPU +ss CPU

Different scheduling strategies

“Fault’
Simulator

System
Analyzer =

Dynamic resource monitoring

System analyzer Status
- Cata;)g _
Status catalog for tasks o = Rositnr
° b Job  Job fh -.- - -
. Job

Integration in NCIT Cluster with Torque ﬂ
Activity

Activity | « » e | Activity

error

Rescheduling
0L B|ENWIS

created WEUbw“Ed ‘scheduler senditask| running DAGTask.run[rﬂ"BhE’d
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GridMOSI

AFunded in the CEEX Romanian Research Program
AObijectives

consolidate the Grid resource centres at the level of partner
organizations, operate and maintain the project Grid infrastructure;

migrate to the Grid environment a relevant set of the available MOSI
applications selected from *=*"- =0

APartners
ICI, UPB, INCAS, UTCN, UVT
AUPB (NCIT) contribution

distributed, fault-tolerant, scalable and efficient method fou
task assignment in Grid environments ( )
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Control Services In See -GRID-SCI

AFP7 Project, 2008-2010, 3.2M(

T 20
fund”"]g Information U?ﬂ{f—[gﬁlﬁl
4 . . MonALISA Service + ApMon
AQODbijective: 3 & —= 1
!| ’;aodhack -/{'.;6‘;;/} Job status \
|%-| rff Information f/_/_/‘- information |
APartners include: CERN, :

GRNET, SZTAKI, ICI, TUBITAK

SCHEDULER

)
4

Task Schedule

AUPB (NCIT) involved in:

monitoring the Grid infrastructure using MonALISA and specific
modules

development of scheduling algorithms for computational Gric
DIOGENES Framework
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EXECUTION
PLATFORM

Condor, PBS, etc




Scheduling Service for Workflows

AService built on the top of a traditional Grid Scheduler
(Torque) 7 similar to Condor DAGMan

Almproved Critical Path Using Descendant Prediction (ICPDP)
Based on MCP algorithm (Modified Critical Path)
Support large workflows (satelllte Imaged processing flows)

Ganmtt Chart
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DyAG Service

Dynamic Resource Allocation

APEGAF - Grid experimental platform for application
development oriented workflows with dynamic allocation of

resource

Worktlow engine
) - .S¢r-.rlet contaner
DVAG R | |[Apache AXTS2
Y regitry
E E SOAP
Scheduler 5 |=
o | &9
Y : RMI P~ Fault
Grid Monitor E?*? SOAP Jrroterance
g. E Module
SiteMonitor 1][ Service Mmﬂz]sm eMonitor 1] | SiteMo mh:u E"Scm eMonitor 3| E i SOAP | Web
g2 = Interface
[ — (sp)
L-:laplmn‘fax: Ld-aplmcrfa.tt Hgﬁ“’b
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" Prediction in Large Scale Distributed Systems

ANew prediction algorithm inspired from the decomposition of
a complex wave into simpler waves with fixed frequencies,
similar to a Fourier decomposition

Monitoring
& Module Repository Server Prediction Server
."'--.._Mommnn
Daram g -
ST s
N
. B Prediction
Mo ;;m;?;er—-—" \\\% . Performance
."""'"ﬁa‘ ‘ Evaluator
% Monitoring o
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13.11.2011 Page 14 Florin Pop - A Roadmap to a Young Researcher's Career



Pattern Detection Model for Monitoring Distributed
Systems

APattern detection: Automatic control, Fault tolerance,
Prediction, Resource allocation

AAutomatic monitoring: MonALISA

Update
instances

Executive
App
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Dependable Large Scale Distributed Systems

Clients
Ensures fault @ gt
roxy performances
tolerance based on Vg !
replicated business reprhociver=l I by b
services, fault 4B, Container of y
SOAP Listener DRV
detectors, load e
balanCing, and proxy i afnu:;a;grg \;d"\“ff;f;ﬁfl Maonitoring replicas and
. jﬁ”f ff%@-ﬁida? load balancing service
service. 7
PROXY Service '-‘:fff
. : | ! - \M‘:M“x ' 1 A
0 lnvoke ¥ Respand A l\\“‘ Kf:"“x‘\\"a E
Build a layer of NN :
dependable services | “ N g
on the top of a i i el N -
distributed system. - "
Send balamng medric

8 Send balancing metric
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Reputation Model for Services

®

Application

®

FeedbackService

In
ServicelD

Post-Call

Metrics — .
Distributed Enviroment
In
Endpoint
SessionID
I Execution Time
Interceptor < P | @ Ca mge"t S Replica_1
Component -
In Location_1 | | ?
@ 7 Payload 0
] SessionID 0
< FeedbackService :
Out
In Payload 0
‘ Endpoint S Replica_2 .
SessionID 40 P
Response Time Agent Location_2 :
[]
[]
[]
Monitoring System .
. []
SelectService 0
In Subsbribe A Metrics Feedback S Replica_n :
ServicelD n . In ‘ Agent %
Location Selector . Endpoint Location_m 0
' SessionID '
Out Setup Execution Time 0
Endpoint Post-Call '
SessionID
— Execution Time :
Recommender Transmission Time '
— System Execution Price 0
Compensation Rate .
Reputation 0
Subscribe :
- OOPTOOPTOOPTOOOOOOO®OS
In
ServicelD
Execution Price
Compensation Rate
Execution Time
Capacity
Replica Location
Setup
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GENERIS - Grid based ENvironmEnNt
Representation and Information Service

-—— -| User application |< -——

I
| |
_______________________ 2 SO
Request message i § Response message
Geographic coordinates: Land cover type
- latitude |
- longitude ; § Day/night temperature

Requested services: Day/night observation hour

- land type ! ; i
- temperature | 5 Vegetation state
- vegetation level | |
- thermal anomalies* | | Thermal anomalies
________________________ e R I -, L.

I I

L-— > GENERIS F----
* no need for . I Image repository I
coordinates
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Satellite Image Processing

ADistributed algorithm for multi-spectral
segmentation

ADistributed algorithm for change detection in
satellite images for Grid Environments

AA Distributed Algorithm for Critical Area
Detection in Satellite Imagery

(z) FCM (B! FCME wah sparial mfammation (2) Spatial FCM mded by the compatibility beuristic
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CollectGATE and SpaceRSys Service

AData retrieval, aggregation and search services

Build and manage researcherso pr
on existing and available information over the Internet

Advanced contextualized search

‘ Specific Requests ‘ SpaceRSys Portal <

Web Client

«<foaf:PersonalProfileDocument rdf:about=]"">

</ foaf:Personal ProfileDocument:>

<foaf:Person rdf:ID-"me">
<foaf:name>Florin Pop</foaf:name> — CO I I ect G AT E —

<foaf:title>Lecturer, Diplomat Engineer</foaf:title>
<foaf:givenname>Florin</foaf :givenname>

<foaf:family name»Pop</foaf:family name>

<foaf:mbox rdf:resource="mailto:florin.poplcs._pub.ro™/>
<foaf:nickrFlorin Pop</foaf:nick>

<foaf:homepage rdf:resource="http://florinpop.ro"/>
<foaf:phone rdf:resource="tel:+40723243958"/>
<foaf:phone rdf:resource="fax:+40318145309"/>
</foaf:Person>

<foaf: knows>

<foaf:Person>...</foaf:Person>

Internet
(External Service) <

Terteensrs

)\

COLLECTGATE Web Server
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</ foaf:knows>
«<fpaf:publications rdf:resource="___"/>

</rdf :RDF>

Data Storage



EU Service Directive B CAESAR

AUPB and E-CAESAR in the context of Romanian and
European e-Service market

&t{nfnwww._  —> Data
\ Storage
Online
Forms Form
Management

I N Document
. Management

Downloadable
Forms

Security

Infrastructure -_— .

Business Processes Back -office
Management systems
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PrO Project P CAESAR

APrO - software service that aims to
create a transparent and automated link
between the companies and the public
Institution regarding the legal duties of
reports and declarations.

Central

Pr0 Processor Authority

Configuration % ﬁ
Data Acquisition s
ublic
Data Processing and Editing D & Institution
Secure Data Storage and eSafe m (]
g
| Report Dispatching I \‘

Company

PrO
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AW NTEHN,
2% 4

1818

Proximity Payment Service using Mobile Devices

ASERAFIMO (Romanian PN-II Project) et

Integrated platform for electronic services and financial transactions
using existing technologies available on mobile devices.

The project considers different mobile phone models (with different
capabilities).

ontrol

tve Ecant B events Eved ) B RE PE T e
M Revalidare Client %

Last photos [IEIER POS Check Client Validity
———Search for POS and select it from the list—————s]

Human Operator @

Bank

&——Scnd POS certificate for verification:

Send Client Certificate for verification
(encrypted with POS public key)

o

Send key for Symetric encryption Payment Service Provider
(encrypted with Client public key)

——=Send Acceptance or Rejection of conection details——s|

Send Voucher Req
——Send Selected Voucher 1D Number——————

-Send Transaction [

Send refusal or acceptance of Transaction ! ’ )
. P ansaction Details along with
along with nt Account PIN, y
e - " Client Account Details (PIN)
Account Details are encrypted with t0 the Payment Service Provider

Payment Service Provider Public Key ¥

and the whole messuge enerypted with P .
POS public key ‘Rccclv«, Acceptance or Rejection

from the Payment Service Provider

Send final transaction details and
result to client and end communication

Pl
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LOOKING TO THE FUTURE
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INSPECTOR T FP7 Project ERA StG Proposal

I nt e g r a.t e d | Person (Expert) Search L Publication Search ] [ Scientific Performance 1 L Scientific Interests ] Collaboration

SerVice ﬁ [ Build researcher Hlntegratedcnmmunity]

Platform for | ®=ise profile profile

M an agement Of ‘ Temp{.)ral Custnmized_and adaptive Dta’fa vflllidatinn annfi Specific preferences ‘
) queries view certification mechanism
Academic and
Access Interface

Research
.. . . Bio-inspired and
Com m u n |t|eS Workflow Execution Scheduling Methods ‘ Statlizt;Z:r'll';ihr::ues ‘

over the «x;z;n-x‘_ﬂﬁﬁ @Hﬂ Y

Knowledge

I nte rn et Management Aggregation Storage ‘\ File Storage
Sarvice Service & Repository
Data @ G Data Repository
disambiguation Data collection, storage, access and management Indexing

Web Crawlers & Logical Data Analyzers

‘ Data Mining Technigues

Seed Pages URLs frontier
g ‘ fi Unseen Web

(known Digital Libraries) (available Services)

INTERNET
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SaRDIS T PNII Proposal

ASaRDIS - A Service Framework for Efficient Resource Management
with SLA Assurance in Self-Adaptive Distributed Systems

Consortium: UPB, UVT, UTCN, ICI, iQuest
Coordinator: Prof.dr.ing. Valentin Cristea

$o - - - """ —-"-"-"-"-—-"-"-"-—~" """ "~ "~ -~~~ - - —_—_—_—_ /- /- /-///—=== »
I Decision :
: Self-adaptive Mechanisms |
| Diecision Theory, Hypothesis Generation 1
I Meta-Scheduling, Multi-criteria Optimization :
| |
| |
s ™ s

- - I
| Analysis Action |
| Detection of Anomalies, Control Strategies, Svstem 1
| Symptoms Database, Bio- S.RDIS anmrk (re-)Configuration, :
: inspired technigques, Services Composition and I
I Pattern Detection, Orchestration, Resources |
I Advance Prediction Handling I
l |
L S s
4 A

Monitoring and Control Services
Monitoring Services and Modules, Distributed Resource
Management Services, Brokering and Scheduling
Systems, SLA Management
\_ Disiributied Systems y
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safePaaS 1 PNII Proposal

AsafePaaS i Scalable and Secure Architecture For Efficient
PaaS based on commodity hardware for delivering
iInformation in heterogeneous and unsafe environments

Consortium: UPB, ATM, UTI, CERTSIGN
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