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Motivation

Information management is a necessity for normal maritime activities. So
now in the world integrated information systems are widely used, they are
linking the various maritime agencies and services. In Russia Unified State
Information System on World Ocean was founded (in Russian ESIMO). The
system has accumulated a large amount of information. So at the present
stage of exploitation ESIMO provides decentralized management and passes
to network architectures. The importance of the regional centres increases

World tendency integration
v World level
Global observing system— the GSP, GOOS, GCOS, GEO
Global Program of studies of the marine environment and services — Joint WMO-10C
Technical Commission for Oceanography and Marine Meteorology (JCOMM), WCRP,
GMA
® Global data-exchangwgamfdltwgpﬁ JCOMM, WMO future systems, Pogo

® Global Monitoring for Environment and Safety (GMES) , The European Union
® Sea Data Net, The European Union
v' At the national level

EarthTrends-Environmental Information Portal , USA
® An integrated marine observations system (IMOS), Australia



Marine doctrine of the Russian Federation determines

v “Information support of the marine activities in the first provides the
maintenance and the development of the global information systemes...
in order to integration and the rational use of the different
departmental systems and means...”

v “The Information support is the basis for decision-making at all levels
of maritime activities”

— information system designed to support marine-related activities in
the Russian Federation through provision of the integrated information on the
world ocean available from marine-oriented information systems of the Russian

Federal Agencies and Russian Academy of Sciences.
ESIMOQO provides:

Interaction of the departmental information systems
Access to information for the study, development, utilization of the oceans

Data exchange with international information systems



v’ Data management of the WCRP

v’ The global climate observing system
- WMO and IOC

v’ The global Earth observation system
v" The WMO information system
v’ The monitoring system of the Earth
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ESIMO concept — Integration of the information resources

regardless of their departmental affiliation as Unified Space and
integrated information management

Principles:

v “System of systems”

v interdisciplinary cooperation

v'unified policy framework for maritime activities
v'the priority of the national marine policy

v'the use of new technologies and interaction with international information systems



Cross-sector issues

Coordination

Guidance support
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http://esimo.ru — the current version

http://portal.esimo.ru — the new
portal

http://portal.esimo.aari.ru/portal

http://portal.esimo.ferhri.ru/portal



http://esimo.ru/
http://portal.esimo.ru/
http://portal.esimo.ru/
http://portal.esimo.ferhri.ru/portal

® ESIMO regulation, Operating procedures and rules of ESIMO Centers (21)
® Guidelines and Manuals on ESIMO operation (5 documents)

e Common codes and classifiers (ISO, GOST, S57, XML, ECUMO extensions)

e Metadata formats, request/response messages and data communication protocols (XML,
ISO, HTTP)

e System-wide information technologies for interaction (4) and provision of services (5)
e Thematic information technologies for data preparation in ESIMO Centers (89)

e Hardware-Software System (HSS) of system-wide technologies — firewalls and Web-servers,
Application server, database (DB) server

e HSS of thematic technologies — DB server and software systems of user workstations

® Organizations of 12 Ministries (Agencies) and RAS — Centres of ESIMO (21)
® Staff in ESIMO Centres to operate ESIMO technologies



Exploration of mineral

Sea ports Ships and shipping Exploration of recOUrCes
bioresources
Emergency situations shipbuilding Mapmaking and oil-and-gas Socio-economic conditions

bearing regions

Ay
Ay
Observations .. Ay y 4 Forecasts
Summarizing > Al /

Point, profile, grid, objects files DB, structuring files, catalogues of objects files, applications



International systems, which use ESIMO technology

v' The WMO information system
v Ocean Data Portal 10C (IODE)
v European Sea Data Net

v’ Information system of oceanographic data (Sea-
search)

v’ Black Sea Scene
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Unified World Ocean Information System

‘/ State customers:
FEDERAL TARGET PROGRAM “World Ocean"— Russian Ministry

Subprogramme - Roshydromet
Lead : RIHMI-WDC Roshydromet, Obninsk
‘/ The main stages: 1(1999-2002) - ECUMO basis establishment

11(2003-2007) - first ECUMO
Il (2008-2013) - the full-function ECUMO

The main results of the I:

v'System project ECUMO

v’ The basic elements of platform integration ECUMO
v’ Web-portal ECUMO

v’ The operational module ECUMO

v Monitoring manuals

(1999
-2002



11 Components of the first ESIMO

The ESIMO network, centers thematic and cross-cutting technology
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First ESIMO

Data
provider

Data
provider

The main disadvantages

Low control over events in the
system

A high degree of component
dependencies -> Low
scalability and flexibility

Limited integration with other
systems
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111 (2008-2013)

The Goal: the effective development and improvement of ESIMO

ESIMO Evolution

The first ESIMO The full-function ESimo
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v’ Network model
v Componential architecture

v' The Central, regional, specialized and departmental sites of ESIMO



Employment ESIMO SOl in DDSS

5. Sending data
to an external user *

Integration server

2. Notification

WS SOAP

Service Bus HTTP

6. Interaction of components

«Info DB — Info System» *

WS SOAP
4. Fixing the result

3. Data

XML Y [etrieving

WS SOAP WS SOAP

Data Data *- with service bus
provider provider
1. Data Native development based
update ApacheCXF and AXIS

(K. Belova, S. Belov)
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Pipes and Filters

Message Router

http://0agr.ru/blog/2012/08/08/enterprise-integration-patterns

Software products that implement the integration patterns
*Mule Enterprise Service Bus (ESB), MuleSofft;
*Fuse ESB, Fuse Sourse;
«Spring Integration, Spring;
*Apache Camel;
«JBOSS tool (Portlets)
«and a number of other.


http://www.enterpriseintegrationpatterns.com/PipesAndFilters.html
http://www.enterpriseintegrationpatterns.com/MessageRouter.html
http://0agr.ru/blog/2012/08/08/enterprise-integration-patterns
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ESIMO subsystem of information safety

Ne | protecon | Optionimplementations
Protection against unauthorized access Dallas Lock
. SecretNet
Certification OS and DBMS
n Anti-virus protection Kaspersky Open Space Security
Ensuring secure Internetworking StoneGate FW
- Cisco ASA
n Cryptographic information protection ViPNet Custom
Kontinent
“ Resources intrusion detection and prevention StoneGate IPS

For services:

* Privacy

e Accessibility
e Integrity

For resourses:
* Preservation of authorship
* The use accountability




The new elements of the full-function ESIMO

«Analytic Tool» allows you to
prepare analytical materials in
the tabulated-graphic and
cartographic form

« GIS-Server» prepares
operational and statistical
electronic cards, provides the
joint reflection and analysis of
spatial data



Forecasting in the
changes

[ JdTd NOrMmd d
and storage, the
creation of OLAP

Create publications
based on analyses and
forecasts

Visualization and

configuration of
reports

Download/update
parameters from
external sources

Ensuring the smooth
operation of all
modules of AT

§

nteraction with the
ESIMO portal




General scheme of GIS in ESIMO
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Electronic marine Atlas (EMA)
*Thematic marine Info
*Many sources of information (ESIMO sites, Data providers)
*The ability to maintain relevance and to make changes
*The dynamic nature - monitoring and operational update
eCategory

Selection of technical tools for GIS ESIMO

The system is based on OpenSource software :
*PostgreSQL — data storage and processing
* PostGIS — Spatial Extender
* GeoServer — creating and displaying geoservices
 GDAL - spatial data converter
* Web-based application framework OpenlLayers



OceanViewer (under construction)

eAccess to geo data
*The ability to upload their own geo data with automatic creation
of the OGC geo services

OnucaHne : | MpeanonaragMslil pasnue He bTH K
20.09.2012



ESIMO as "System of the systems’

Methodology - the formation of the unified information space in the sphere of marine
activities and integration ready information systems and procedures for the management of
maritime activities

Directions:
v'Network Infrastructure
v'Functional

v'Regional

The tasks of the regional directions

v'interoperability and integration with regional and municipal information systems of RF
marine subjects

v'providing target data and services of the authorities of RF marine subjects
v'information support of regional marine-related activities programs and major projects

v’ information support of development and implementation of integrated development
of coastal areas and coastal waters



Need to create new ways of working with data



Generalized functional structure of Far East segment of ESIMO

Regional
Server FERHRI

Primorsky .
HM S:\khalln Khabarovsk Kamchatka
Agency gency Agency Agency




Mpupogonons3oEaHne, COCTOAHHUE M TEHAEHLUMHM M3MEHEHUIA MOPCKOW Cpeabl
npubpexHbIX U conpegentsHbIX panoHoB [lJanbHeBOCTOYHEIX MOopel Poccun

AHHOTALMA

Dowan nudopMauns

ANOHOMODCKWIA PAROH

OX0TOMODCKWIA DAROH

BepUHIoBMOpCKMRDAA0H

UpEeTiEEE &, @

Cans (Megrms )

PFOCOWM Marsgemonas adn

LTV

S ORABAPOBEERY,.
b Y \) /
oq?‘ 2 4
dlﬂ"

=

UYXOTCKOE MBPE
~

TUXUIA OKEA




CIS Infobase

Bepraroeomopcknii paiion

Oxoromopcknii paiion

SAnonomopcknii paiion

Pusnko-reorpa ecKHEe H MEeTEeOpOIOTrHIecKHE VCIOBHA
* mMopdomMeTpHIecKan XapaKTEPHCTHKA H JOHHBIE JaHamadTel
® Y9aCTKOE aKBAaTOPHH H 3aJIHEOB
® KIHMAT M ero H3MeHeHHd
® rHOPOMETEOPOIOrHIECKHH PekHM
® OracHBIE H 0CO0O0 ONacHbBIE ABJIEHHUA

e ——

JdansaeBocTrounsli permon kak obsext KVII3
® [Tpubpexnan 20Ha Kak 0OBEKT VIIPAaBICHHA
® TengeHIHH PasEHTHA KOHTAKTHBIX IPHOPEXHO-
MOPCKHX CTPVKTVP
® [Ipupogonoaszopanue B Konuenuun KYII3
® PajionupoBaHHe JaIsHEBOCTOYHOT 0 nobepexsa Poccun
C TOYKH 3pEHHA IeONOIHTHIECKHX HHTEPECOB
® [Ipupoaso-pecypcHslii noTeHnHan JarsHeBOCTOIHOT O
pernoHa
® DxonorudecKkHe MpoomemMsr

I'mapoaorugeckue 1 JeJ0BbIE VCIOBHSA
o OusugecKHe IpPoLeccsl
® pacripefe/IeHHE TEMIIEPATYPEI H COIEHOCTH
® CTPpYKTYpa EOA. BEOJHEIE MaCChI
® rHOPOXHMHYECKHE XapaKTepHCTHKH
® xoneb0aHHUA VPOBHS H NPHIHEBHEIE ABICHHA

e

Cocroanne MOpPCKO cpeasl
® 3arpA3HEHHE MOPCKHX BOJ M3 PANTHIHEIX HCTOYHHKOB
® 3KOJIOTHYECKHE ITIOCIAEACTEHA H VIPO3BI
® 3KOJIOr0-3KOHOMHMYECKas OLI€HKa aHTPOIIOT €eHHBIX BO3aeHACTEH

Buopasuoobpaszue
® oDImas XapaKTEepHCTHKA
® IPOMEIC/IOBBIE MOPCKHE OECIIO3BOHO9YHEIE, BOJOPOCIH H
TPaEBsl
® TeHIJEeHIIHH H3IMEeHEeHHH B MONVIAIIHAX
® DHOMHBA3HH

pe—

PR —

Hanusie HabmoeHAN

® ApXHEHBIE

® MoHHTOpPHHTOEBIE

ITpupogononszopanue
® COLMATBHO-3KOHOMMYECKHE VCIOBHA
® KOHTaKTHEIE IPHOPEXHO-MOPCKHE CTPVKTYPBI
L npnopn‘re'rnuc H JONVCTHMEBIE THIIBL
NIPHPOIOIIOIBE30BaAHHA
® AT OpPHTMEI HHTErPAIBHOI O VIIPaBIeHHA
® MapHKYILTYpa
® zanioBegHbIE TEPPHTOPHH
. 6630]13(:!!0(‘.‘1’5 MOpPEIIJIAEAHHA H 3KCIIJTYH.TEJIHII MOPCKHX
00BEKTOR

=



Portlet application
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Analytic Tool presentation
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POI Cruises tracking

)
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International Portal DINRAC/NOWPAP/UNEP - access to
thematic resources on the condition and pollution of the

marine environment of the North-Western Pacific -
http://portal.pacificinfo.ru

-280 IR,
- 115 russian
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Web-GIS of Russia coastal marine zone in the Japan/East Sea -
http://pacificinfo.ru/icam/
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ESIMO is a real system of information systems created in different
areas of maritime activities of the Russian Federation on the basis of
end-to-end data integration

Strategic objective development of ESIMO is improved
information management activities of research, development and use of

the oceans and coastal areas through the establishment of the unified
information space in the field of maritime activities

Local services

Unified information space (regional

of ESIMO: DDSS

[
./ ~— ESIMO services
Data (geo-services)
providers
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