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Purpose of this Document

The purpose of this document is to fully describe how each function egheésithe Requirements
Specification is implemented from a technical perspective. This documiiérdlso describe
development environment.
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1 Introduction

1.1 Overview of Project

Climate change and its potential impact on the coastline of i¢le $rea is a problem of high
urgency that confronts both Ireland and Wales. Central and local goveragencies in both
countries must develop plans for dealing with beach erosion and the dfirBfabding due to
increased storminess and storm surge. In addition, new EU watdy gaglilations will require a
greater understanding of the physical processes that control flushihgispersion in the near-
shore waters. PRISM (Predictive Irish Sea Models) projedtheip to solve such problems by
taking modelling skills and products developed within the academic asarchscommunities and
making them available to a wider user community through the use of web-based isterface

PRISM project consists of a series of computer models of thke 8ea. The models provide
predictions on wind and waves, currents, tidal water levels, storra antgwater quality within the
Irish Sea and selected sub-regions. The PRISM team consistaivdrdities and Government
agencies from Ireland and Wales and was funded by the European Union Interreg lllam@gra

Compass Informatics has been charged with the development of webrbagpithg system that
will present wind, wave, temperature, and current forecasts via interactive maps

1.2 Reference Documents

The project website can be found at:
http://prism.ie/

PRISM Data Architecture document:
Compass_PRISM_DataArchitecture.doc
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2  General Technical Aspects of the Project

2.1 Development Environment

PRISM project is developed on a dedicated Dell development senteuitdows 2003 Server
operating system. This development server is based on an on-going basis in Compagsckforma

Hardware configuration is as follows:
Processor Intel Xeon 3.2GHz/2MB, 800FSB
2GB Dual Rank DDR2 Memory (2x1GB)
73GB SCSI Ultra320 (10,000rpm) Hard Drive
300GB SCSI Ultra320 (10,000rpm) Hard Drive
Adaptec 39320 U320 SCSI Controller
16X DVD-ROM Drive
Video Controller Card
Keyboard Logitech
Mouse Logitech
Dell 17" LCD Flat Panel Monitor

2.2 Development Toolset

The following software is installed for development purposes:
- Database server Oracle 10g
ESRI ArcSDE server 9.1 for managing spatial data
ESRI ArcIMS server 9.1 as an application server
Internet Information Server 6.0 (1IS) as a web server (it is a part of Windows 2008) Serve

Visual Studio .NET 2003 version
Microsoft Office 2003
Other tools (FTP client, Acrobat Reader, Visio)

2.3 Test Environments

PRISM development server — first phase testing.
DCMNR servers / environment — pre-release testing. Details to be discuis@UCMNR.

2.4 Production Environment

Proposed technical architecture for DCMNR production environment contendollowing
hardware and software configuration. The production environment is located LGCSB which
hosts DCMNR's live environments.

Hardware configuration is as follows:
2 x Dell 1855MC Blade Servers
2 x 2GB Single Rank DDR2 Memory kits
4 x 146GB SCSI Ultra 320 (15k) 1 in 80 pin hard drives

Software configuration is as follows:
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Windows 2003 Server

.NET Framework 1.1 (part of 2003 Server)

Database server Oracle 10gR2

ESRI ArcSDE 9.1 for Oracle 10gR2

ESRI ArcIMS 9.1 SP 2

Internet Information Server 6.0 (IIS) as a web server (it is a part of Windows 2008)Serve
Tomcat 5.0 as an application server

2.4.1 DCMNR Environment Issues

We propose to write a data parser utility (see section 3.2.1) uNEE environment or in the Java
environment. With respect to current DCMNR architecture we wolle thh write this in .NET
which would require the .NET Framework to be installed on a sefvgiginot installed yet). The
Department also proposed the plan to move to Windows 2003 Server wheEeTisr&mework
included.

The using of .NET will lead to a faster development of this padysfem and require only the
instalation of the .NET Framework in the department.

2.4.2 DCMNR Environment Planned Changes

The proposed changes in the Department’s architecture include mamngiracle 9i to 10g and
moving from Windows 2000 to Windows 2003. The PRISM webmapping system would be
deployed in Oracle 9i as well as Oracle 10g, while moving to Wind&®0@8 would not cause any
issue but rather make the use of a .Net utility more feasible.

2.4.3 DCMNR project role

As regards the Department's role, we see the Department teaviimited role in support of the
project. The Compass Informatics will do the full development and geydeent testing, but
would need some support in the integration of the system with thetPepa GCSB servers, and
in testing once on the Department/LGCSB servers. It would alsocaueréhe continuing support
in the form of dealing with technical queries arising from the project.

User loads will be low given the nature of the service / welisige stats for comparable websites
are being sought as a guide.

The Department is also a key partner in the PRISM project. cOihieact as awarded to Compass
Informatics for development of the project website is with the Department also.

2.5 Error Handling

Error handling for data pump element is specified below.
Error handling in application server will utilise default ArcIMBessages, and custom
messages at client interface where appropriate using JavaScript.
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2.6 Assumptions and Constraints

Development environment should follow the supported software and other téchnica
approaches utilises by DCMNR where feasible.

Project should take cognisance of DCMNR technology roadmap as reggdtrgare and
systems that may be supported in time.

Support and development timescales are constrained by PRISM pinjestdles and
budgets.

Specification of design and technical approaches is dependent on tanelyate and
appropriate information being provided by other PRISM project partners and the DCMNR.
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3 Software Architecture

3.1 System Architecture

The mapping system objective is to handle the transfer of data frorartiputational models to the
map and database servers, to parse the model outputs into a powebaselatgstem, and to then
present that model data as a series of interactive maps on the PRISM.ie.website

There are two computational models located in National Universitglaind, Galway (NUIG) and
in the University of Wales, Bangor (UWB). These two models dfereint and also data provided
by them will have different formats and frequency of delivery.

The first computational hydrodynamic model, which is located in NUIG ewery 6 hours produce
a series of nine files of forecast data for time intervakd@ ours (at 6 hourly interval) from end of
the model run. It will also produce a set of another 13 files witle Beries data for 13 specified
location (see details below in section 4). All data is provided t&@RISM web mapping system as
text files and these files are available to download from the University FVér.se

The second computational wave model, which is located in UWB, willusngnce a day and
produce a series of three files of forecast data for timevadt® — 48 hours (at 3 hourly interval)
from end of the model run. Another 3 files with time series for de&ified location are also
produced (see details below in section 4).

Figure 3-1 — System Architecture

Arising from this there are two main components to the development work:
1. Data Pump — will transfer forecast data from a remote computer through tBTthe local
database server; will parse the files; and load the data in a structured memaetatabase.
2. Viewer — will present model forecast data on demand through the PRISM website.
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3.2 System Components

As mentioned above in chapter 3.1 the mapping system will consisb shan components — Data
Pump and Viewer. In this section we will describe each of them.

3.2.1 Data Pump

The first component is the Data Pump whose role is to transfeioanahsform the forecast data
from remote computers through FTP protocol to the local database. SEngepart of system will
periodically poll the designated FTP servers and check them fodaiawiles. If new data files are
available, these are downloaded to the local computer and processegrodeiss will include
parsing of text files holding the forecast data and putting thesraispatial database. Checking will
continue immediately when data processing is completed.

The application user interface will provide some statisticalrmation about running status, time
and status of last transfer, count and list of errors and warnings.

There are no requirement to open an FTP port on the host servethatapplication will pull data
from another FTP site.

3.2.2 Viewer

The second component is the Viewer whose role is to present modestodata on demand
through the PRISM website. This part of the system will queryoited database server to retrieve
data, render them as a graphics and send to clients.

The basic requirement for the client side is to minimise thetipig-ins (which are necessary to
install and thus potentially problematic for end users), while@tividing the required basic map
functionality. For this reason it is proposed to use strict HTMLh an option to use an SVG plug-
in at the presentation layer.

Viewer will provide the basic control functionality as needed whidh a@ver navigation, map

layers on/off standard querying, info retrieval, model data graphingangdation and viewing of
the forecast time series map layers.

3.3 Object Model

Forecast data Response‘
FTP servers Data Pump Viewer Web browser
Forecast Map Request—/
data data

Data Store

Figure 3-2 — Component Architecture
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4  Input Data Specification

Input data set for the PRISM web mapping system contains:
- Forecast output every 6 hours for 48 hours giving 9 map layers per fivamde wave, sea
current velocity, sea temperature, storm surge, tracer concentration)
Time series plots for 13 restricted locations
Sediment transport data — static images issued once
Pollution dispersion data — static images issued once

The following parts of this paragraph are dedicated only to forecast output arsgtieseplots. The
rest of input data is static and is issued only once.

As described above in section 3 there are two data sources fdvIRRIS mapping system located
in National University of Ireland, Galway (NUIG) and in the Unsrgr of Wales, Bangor (UWB).
Data from NUIG is available for Data Pump application throughireeETP (using SSH) and data
from UWB is available through anonymous FTP server. Content of thoggrsare managed by
universities. Data will have a text format and its structure is as desanilied section.

4.1 Time series plots locations

There are the following 13 locations for which the time series @hould be available. First 5
points (# 1-5) are near the Irish coast, next 5 points (# 6—10) ardealetsh coast and the last 3
points are in the central part:

Number | Model grid | Lat/Lon Location Name
1 32,176 53.9166 N, 6.2250 W Dundalk

2 38,140 53.3166 N, 6.0750 W Dublin

3 41,114 52.8833 N, 6.0000 W Wicklow

4 34,100 52.6500 N, 6.1750 W Arklow

5 26,79 52.3000 N, 6.3750 W Wexford

6 73,39 51.6333 N, 5.2000 W Milford Haven
7 111,85 52.4000 N, 4.2500 W Aberystwyth
8 107,111 52.8333 N, 4.3500 W Pwillheli

9 89,140 53.3167 N, 4.8000 W Holyhead

10 130,148 53.4500 N, 3.7750 W Llandudno
11 64,149 53.4670 N, 5.4250 W W. Irish Sea front
12 68,97 52.6000 N, 5.3250 W Mid. Irish Sea
13 13,42 51.6830 N, 6.7000 W Celtic Sea

The point locations 11 and 13 coincide with the wave buoys M2 and M5 located in Irish Sea.

4.2 NUIG, Galway data format description

Forecast model output and time series plots for hydrodynamics paramaet provided by NUIG,
Galway. This data will have a text format and its structure is as descrilbes gedttion.
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4.2.1 Input forecast data files format

Input data files are text, space delimited files with the following structure
Data is provided for the grid with following parameters:
o Grid resolution in longitude: dx =1/40, i.e. 0.025 degrees longitude
o Grid resolution in latitude: dy=1/60, i.e. 0.016667 degrees latitude
o A vector of longitudes of cell centres: i=-7.0: dx:-2.625 (i.e. 7W, 6.975W, ...
2.625W)
o A vector of latitudes of cell centres: j=51.0:dy:56 (i.e. 51N, 51.016667N, ... 56N)
o The lengths of i and j should be 176 and 301.
There is one file for each time point which means 9 files foe iinterval 0 — 48 hours. Files
are named according to the following convention: [year]_[month] [day] [haurdinal
number]s.dat (for example 2005 03 13 12 1s.dat).
There is one row for each cell of the grid in each file. Geltlsnumbered sequentially from
south-west corner by rows which mean for the specified grid ther&2976 rows in the
file. In addition, the first row in the file will contain the legend for columns.
A row in the file will contain values for a specific locationdation sequential number and
parameters) separated by several spaces.
The following columns are available:
Location sequential number,
W-E wind velocity component [m/s],
S-N wind velocity component [m/s],
Water elevation above the Mean Sea Level [m],
W-E surface current velocity component [m/s],
S-N surface current velocity component [m/s],
W-E mid-water depth current velocity component [m/s],
S-N mid-water depth current velocity component [m/s],
W-E near-bed current velocity component [m/s],
10.S-N near-bed current velocity component [m/s],
11. Surface temperature [degC],
12.Mid-water depth temperature [degC],
13.Near-bed temperature [degC],
14. Significant wave height [m],
15.W-E wave height component [m],
16.S-N wave height component [m],
17.Wave period [s],
18. Surge residual [m],
19. Surface tracer concentration,
20.Mid-water tracer concentration,
21.Near-bed tracer concentration.
Wave parameters 14 — 17 are not used and are ignored.
Values that lie on land have been replaced by -99.

©CoNoar~WDNE

Because of transfer speed and network load these input datadilpacked into a zip archive file
whose name is snapshots.zip.

4.2.2 Time series plots data files format
Input data files are text, space delimited files with the following structure
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There are the following 13 locations for which the time series @oould be available as
described in section 4.1.

There is one file for each location which means 13 files. Filesxamed according to the
following convention: [year]_[month]_[day] [hour]_[location number]t.dat (foareple
2005 _03_13 12 01t.dat).

The forecast is for 48 hours and the time interval is 15 minutese Thene row for each
time point in each file, which means 192 rows in a file. In additionfitiierow in the file
will contain the legend for columns.

A row in the file will contain values for specific time poinbghtion sequential number,
time point and parameters) separated by several spaces.

The following columns are available:

Location sequential number,

Time [hrs],

Water elevation above the Mean Sea Level [m],

Surface current velocity [m/s],

Surface current direction [degN] (degrees clockwise from North),

Significant wave height [m],

Wave direction [degN],

Wave period [s],

Surge residual [m].

Wave parameters 14 — 17 are not used and are ignored.

©oNoGar~WDNE

Because of transfer speed and network load these data file<keel pato a zip archive file whose
name is timetraces.zip.

In addition to this, there is another file called MAX*.dat in theetiraces.zip file. This file will
contain maximum values of selected parameters predicted abka8hocations for the period of
the forecast along with time of their occurrence.

4.2.3 FTP data structure
As written above there are two files snapshots.zip and timetraces.zip pladétissrizer.

“Ready to download” file format

Besides these, there is another file on the University FTPrsiatewill serve to indicate that the
upload of the zip files is complete and these files are readigvtaload (this solves a problem with
downloading a file which has not been uploaded completely). This féeny (possibly could
contain a time point value) and the filename structure is sitaildata files with suffix ‘check’ (for
example 2005_03_13_12check.dat).

Data Pump Application will test FTP server for this file, aid exists, it will mean that data files
are uploaded completely and download can start.

4.2.4 Frequency of delivery
The data files should be ready to download 4 times a day at 2:50, 8:50, 14:50 and 20:50.
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4.3 UWB data format description

In addition to NUIG model output, UWB model output is provided separatelyataaddifferent
FTP location.

Wave forecast is provided by UWB. This data will have a text &rand its structure is as
described in this section

4.3.1 Input forecast data files format

Input data files are ASCII files with the following structure:
Data is provided for the grid with following parameters:
o Grid resolution in longitude: dx =1/40, i.e. 0.025 degrees longitude
o Grid resolution in latitude: dy=1/60, i.e. 0.016667 degrees latitude
o A vector of longitudes of cell centres: i=-7.0: dx:-2.625 (i.e. 7W, 6.975W, ...
2.625W)
0 A vector of latitudes of cell centres: j=51.0:dy:56 (i.e. 51N, 51.016667N, ... 56N)
o The lengths of i and j should be 176 and 301.
There is one file for each parameter which means 3 files (Wwamans, wam_tp.ans and
wam_wd.ans) for the following parameters:
1. Wave height [m],
2. Wave period [s],
3. Wave direction [degN] (degrees clockwise from North).
The forecast is provided only once a day at 5am at forecast times +3 hrs, ..., +48 hrs.
Each file will contain 16 data arrays at 3 hourly intervals (16 sets).
At the beginning of the file is a header line that gives the aladatime of the forecast in the
form Year, Month, Day, Hour, Min (for example: 2006 02 15 03 00).
This is then followed by the array of parameter values writiefinee format from West to
East and from South to North. Thus the first value corresponds to the deftohand
corner of the grid.
When the complete array has been read, it repeats the sequenoexiThee will contain
the time/data for the 2nd of the 3 hr arrays. It then repeats the entire region array.
Values that lie on land have been replaced by -99.

4.3.2 Time series plots data files format

Input data files are ASCII files with the following structure:
- There are the following 13 locations for which the time series @bbuld be available as
described in section 4.1.
There is one file for each parameter which means 3 files (Wanpoints.ans,
wam_tp_points.ans and wam_wd_points.ans) for the following parameters:
1. Wave height [m],
2. Wave period [s],
3. Wave direction [degN] (degrees clockwise from North).
The forecast is for 48 hours and the time interval is 1 hour.
At the beginning of the file is a header line that gives the aadlatime of the first hourly
value in the form Year, Month, Day, Hour, Min (for example: 2006 02 15 03 00).
The next 48 lines of the file contain 13 columns of data. Each columespornds to one of
the grid points 1-13.
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4.3.3 FTP data structure

Because of transfer speed and network load both groups of data fitebetbsmbove are packed
together into a zip archive file whose name is wam.tar.gz.

“Ready to download” file format

Besides these, there is another file on the FTP server that wél teeindicate that the upload of the
zip file is complete and this file is ready to download (this soéveroblem with downloading a file
which has not been uploaded completely). This file will contain theatatehich the zip file was
created in the format Year, Month, Day (for example: 2006 04 06). The file name is wam_eun_dat

Data Pump Application will test FTP server for this file aheéak date inside, and if it equals to
today’s date, it will mean that data files are uploaded completely and downloadrtan sta

4.3.4 Frequency of delivery
The data files should be ready to download at 7am every day.
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5  Technical Design for each Function

5.1 Data Pump

Data Pump Application could be realized as a .NET or Java appficétid be decided in
consultation with DCMNR) with a Windows user interface. The ytiian be developed most
efficiently in .Net. If developed in .Net then the .Net Framewortsinbe installed on the host
server. This .Net Framework is packaged with Windows 2003 Servetiogesgstem, and leaves
a small system and disk footprint.

The sections below assume, for the time being, that a .Net utility is feasible.

As mentioned above in section 3.2.1, this application will transfer desatd the local computer
and process them.

5.1.1 Overview of Design

The application will contain three threads, first for user interfactions Nlain thread and two
others for working with data filesP@rsing threads Each of working thread is designated to one
data source (NUIG and UWB).

Main thread

Figure 5-1 — Data Pump Main thread state diagram
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The user interface will contain just one window with information almutent configuration,
running status olParsing threagd about last transfer and processing time, last FTP check ticha a
list of events (errors, warnings or information). The application ismmanged in case of any error
or warning.

When the application starts, it will load its own configuration framonfiguration file, start the
Parsing threadsand minimize itself into task bar notification area. When the egpdn stops it

will stop the Parsing threadsand finish its run. Between these time-points the Data Pump
application will wait for user commands and interact with him.

Parsing threads

As written above, there are two parsing threads in the applica#@min for different data source
(NUIG or UWB). However, the functionality is the same for bothallrand there are only a few
differences which is emphasised in the text.
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)
)
Figure 5-2 — Data Pump Parsing threads state diagram

When theParsing threadstarts, it will obtain the latest record set time stangmfra spatial
database (the last date for which forecast data has beendrisetite database). If an error occurs,
the Parsing threadwill sleep for a short time (typical 10 minutes — configuraliiough an
application configuration file) and after that it will try to obtain the laiest stamp again.

After the latest record has been obtained, it will periodicdlck designated FTP server for new
data files (see above in section 4). It will sleep for a siog (typically 10 minutes) between two
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checks because of network load and a FTP server load. Moreover ittie notority to have data
immediately. In case, new data are available at FTP selmeegpplication will download them to
working directory and unpack them. After that it will start proresslata files one after another,
parsing data and putting them into a spatial database. Next sjepagting of raster images in
ArcSDE and their registration in database tables. The ladiadaatep is an update of materialized
views and activating of generated raster images. Datanfilethen be deleted from the local server
and theParsing threadsput to sleep itself for time than new data are supposed to be availfibte

it ‘wakes up’, it will continue with checking of FTP server and the cycle is regheate

All states are described in detail in the following section of this document.

In every state of th@arsing threadan event (an error, a warning or other information — see below
in section 5.1.5) can occur. In that case it is written into Windowtemsylog or database log
(configurable through an application configuration file) and a messagnt to théVain threadto
show the results. If an error occurs, a running cycle oPtmsing threadis broken off and next
state is Short sleep state (see Figure 5-2).

5.1.2 Parsing thread states

The application is divided to separate modules which nearly corresptimgtates in the parsing
thread state diagram. Each module has its own testing method anddailes have been tested
separately before a completion. In this section we will try tecilee all modules and their
functionality.

FTP modules

Each university has chosen a different way of providing models data andualso different
format. NUIG uses a SSH protocol for providing its data while U¥¥8s a standard FTP protocol.
Because of this two FTP modules needs to be created.

FileHandler module

This module provides functionality for unpacking NUIG and UWB data artthgetaw data files.
Both compressing methods (zip and tar.gz — see details in sectave dypported. This module
also has functionality for temporary files deleting or backing up (in debug mode).

ParserHandler module

The ParserHandler module goes through unpacked data files, parsearttieimserts data to
database. The file format is different for NUIG and UWB as lbeen described in section 4. A
common procedure for parsing of snapshot data is as the following:

We will start to read one data file after another, parse them and re@lmidhining data to a more
suitable format for viewing. This will include recalculation of im@acomponents to vector size and
angle. For example, S-N and W-E wind velocity component is rectduta wind velocity and
wind direction in degree. This recalculation is done by Data Pump ospipin because of a
reduction of a database load and better optimisation of mathematic functions in .Mt€wBra.

After that the recalculated data is put to SNAPSHOT_DATAetabldatabase. If there is no data
for the specified time point in SNAPSHOT_DATA table, it is mied; in other cases existing data
is updated to new values.
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When data has been processed and put in to the database, the Data Pucatiohppill call a
stored procedure for adjusting row count in SNAPSHOT_DATA table. Diter one day are
automatically deleted.

The procedure for timetrace data processing is very similda. fides are read and parsed, and data
is inserted to TIMETRACE_DATA table in database. As soon a8ledl have been processed, a
stored procedure is called to delete data older one day from the table.

RasterHandler module

The first version of Data Pump application revealed that usingatiirke classes for snapshot data
was very slow. For the second version we have decided to use mesgessiinstead, which should
make viewing much faster. We will pre-generate snapshot dates@s raster images and we will
show only them. To preserve a consistent behaviour in the applicationilweead to update
database tables and raster images in one single transactiorveforaster images generating is a
non-database operation and cannot be managed by a database transaction.

It means that we had to find a solution how to transfer a non-datapasation to a database
operation. The solution is as the following. We will have two setasiér images, one for viewing
and one for updating. The activity of each set of raster imagest iby a flag in database table
which allows us controlling non-database operations by a simple datapasation (update

command). Then we can update this registration table and also dihes, tahich need to be

updated, in one single transaction.

Because of providing an identification feature in the Viewer compowrentvill need to update
raster registration tables and also copies of snapshot talbessame time. The problem is how to
create copies of snapshot tables. The solution would be using mageriaiews, which is a
standard way in Oracle since version 9i. We can create nhiatliaviews providing copies of
shapshot tables and update them in one database transaction togéthastesitregistration tables
as has been written above.

The last problem which remains is to have five different viewslifiierent scales of PRISM grid.
This has been required for arrows creation (see section 5.2) iniglaeecomponent. For this
purpose we have decided to create five different grids with resadui76x301 (native PRISM
grid), 88x151, 44x75, 22x38 and 11x19. The next grid resolution is always a lilaé pfevious
grid resolution. Also materialized views are created in 5 @ifferesolutions to remove a necessity
of database join operations every time we want use data fromediffethan basic scale. Also
materialized view for timetrace data is created to preserve data eangist

The raster images can be generated using sderaster.exe conmvitiandis a part of ArcSDE
installation. Therefore we need to generate BSQ, BQW and HBR (binary files) for each raster
image since those files must be given as parameters totederess command. The name of a raster
image will contain raster set id, parameter name and tiamepstThanks to this we were able to get
the raster image name for a specific parameter and tangsind active raster set id in the Viewer
component of the system.

The final process then includes getting data from database (aftesthe tables has been updated
from downloaded data files) and creating BSQ, BQW and HDR file&oh raster image which
needs to be updated. Then we will generate a batch file withad sderaster.exe commands for
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updating and deleting raster images and run it. Raster imageokleay should be deleted from
ArcSDE. When it finishes, we will delete all temporary files including thehbfie.

The following steps needs to be done in one transaction. Firstly \ddaapdate raster registration
in RASTER_REGISTER table, to know which rasters have been remamraddic SDE and which
have been created in there. Then we need to update all matenadimesdand also update rows in
RASTER_USAGE table to switch an active set of raster isiafjee last step should be calculating
maximal and minimal values of parameters for through held timedoand store them in special
tables. When this is done, the Viewer component will use just gedersdter images and also new
data from materialized views is used for an identification and arrows gemnerati

5.1.3 Configuration of Data Pump Application

The configuration is set through an application configuration XMLwvfitéch is the standard way in
the .NET environment. The configuration file will have the following parameters:

Working directory- Directory for data files downloading and temporary files creation.

Status file pathk- Path where the Data Pump Application status file is located.

Use Windows event logEnables or disables event writing to Windows event log.

Windows event log nameName of a windows event log used for writing events from Data
Pump Application. If not specified, 'PRISM' is the default.

Use database log Enables or disables event writing to database table called EVENT_LOG.

Database log history- Specifies how many days should be kept in database log in
EVENT_LOG table.

DB connection string- Connection parameters to Oracle database (server name, user nam
password, etc.)

SDE server name ArcSDE server name.

SDE service name ArcSDE service name.

SDE user name ArcSDE user name.

SDE password ArcSDE password.

SDE keyword- ArcSDE raster keyword for raster importing. Empty values m#aatsno
keyword is used.

Compute statistics- Enables or disables calculating of table statistics atter data has
been inserted to database. It should be NO if statistics compuistszheduled in
database.

NUIG parsing thread priority— Priority of the NUIG parsing thread (possible values are
‘Normal’ and ‘BelowNormal’).

NUIG ftp host- Name of the NUIG ftp server.

NUIG ftp directory— Remote directory at NUIG FTP.

NUIG ftp user User login for the NUIG ftp.

NUIG ftp password Password for the NUIG ftp.

NUIG model status filenameModel Status file located at NUIG ftp.

NUIG long sleep timeout Timeout for sleep after data processing. This timeout is texpea
NUIG long sleep repetitiotimes and every time an FTP server is checked for new data
files to eliminate possible network failure, database failurelata provision delay.
Together witiNUIG long sleep repetitioprovide a time interval which should be lesser
than the interval between two data provision to respect the time chdedalata
processing and raster generation.

PRISM Technical Specification Page 22 of 52



NUIG long sleep repetitior Repetition oNUIG long sleep timeoufTogether withNUIG
long sleep timeouprovide a time interval which should be lesser than the interval
between two data provision to respect the time needed for data prgcasd raster
generation.

NUIG short sleep timeout Timeout for sleep between two FTP checking. This interval is
used as soon as we are expecting some data. It means thaskedégngeriod is out and
new data at FTP should be ready in a while.

UWB parsing thread priority- Priority of the UWB parsing thread (possible values are
‘Normal’ and ‘BelowNormal’).

UWB ftp host- Name of the UWB ftp server.

UWB ftp directory- Remote directory at UWB FTP.

UWB ftp user User login for the UWB ftp.

UWB ftp password Password for the UWB ftp.

UWB model status filenameMeodel Status file located at UWB ftp.

UWB long sleep timeout Timeout for sleep after data processing. This timeout is texpea
UWB long sleep repetitiolimes and every time an FTP server is checked for new data
files to eliminate possible network failure, database failurelata provision delay.
Together withUWB long sleep repetitioprovide a time interval which should be lesser
than the interval between two data provision to respect the time chdedalata
processing and raster generation.

UWB long sleep repetitior Repetition ofUWB long sleep timeoud ogether withUWB
long sleep timeouprovide a time interval which should be lesser than the interval
between two data provision to respect the time needed for data prgcasd raster
generation.

UWB short sleep timeout Timeout for sleep between two FTP checking. This interval is
used as soon as we are expecting some data. It means thaskedégngeriod is out and
new data at FTP should be ready in a while.

edtftp.log.levet- Debug level setting of an FTP component.

Save raster batch outputs Enables or disables generating of a log file as an output from
batch files for raster images importing and dropping.

Store old data files Enables or disables storing of old data files in BACKUP fotdeihe
application's working directory. Just for debugging.

The complete schema definition file (XSD) is in section 7.1.1 anckamge of full configuration
file structure is in section 7.1.2 below.

5.1.4 Status file of Data Pump Application

The application keeps updating its status file during its run. Thesdike is a XML file containing
the following parameters:
- Last checking date of NUIG’s ftp

Last run date of NUIG’s thread

Last run status of NUIG’s thread

Last checking date of UWB's ftp

Last run date of UWB’s thread

Last run status of UWB's thread
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5.1.5 Error handling

In case the model fails to run and data files will not be publishéd R server or in case the Data
Pump Application fails to process data because of any error (k) bee will keep in database
all 48 hours of the forecast. If we missed or lost data from ome point, we will let there the
forecast because it is all that we have to fill in the gaps Waiy we are able to handle maximum of
8 errors in a row.

By using the transaction mode of Oracle database there should not peoblems with database
consistency in the case of any error. Also the application istalskcover from unexpected shut
down in every phase of run. The parsing threads should never finish becasiserasince a
standard procedure has been used and every uncaught exception is cthegleindtof a parsing
thread loop and the exception is logged to the application error log.

Data Pump Events

The Data Pump application can generate plenty of events which ocdog dlownloading,
processing of input data files, inserting data to database, gesterating etc. These events are
written into the standard error log.

There are two possibilities for error log implementation configlerahrough the application
configuration file. The first one is using of a windows event log wh& a standard way in
Windows environment. The name of an event log can be configured by theatpplic
configuration file.

The second option is using of a database log. This logging uses tidTEVEBG database table
and all events are written to this table. The number of days képsilog can be configured by the
application configuration file. This option provides us the advantage ajteeamnecking of Data
Pump Application log since the second component of the system (Vipreijles a user interface
for viewing a content of this table.

Every single event has a number of parameters, some of thenaadatory and the rest of them
are optional. Here is a list of parameters:
Date — date when an event has been occurred (mandatory)
Time — time when an event has been occurred (mandatory)
Source — an origin of the event (NUIG thread, UWB thread, MAIN thread or UNKNOWN)
Type — there are three kinds of event: information, warnings and errors (mandatory)
Event ID — an application-specific code of the event (optional)
Message — a description of the event (optional)

List of events generated by Data Pump Application

A code for each event is generated by the following scheme:
Ox<typeNumber><categoryNumber><OrderNumber>. For example 0x010lorgnation from a
category of FTP events with order 01.

A list of categorized event codes and messages is below:

Event code | Event Description

Information codes

0x0001 Parsing Thread has been started
0x0002 Parsing Thread has been stopped
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0x0003 Latest Timestamp has been obtained from database
0x0101 New data files have been detected at FTP server
0x0102 A file has been successfully downloaded

0x0201 A file has been successfully unpacked

0x0202 Temporary files have been deleted successfully

0x0301 Data files have been successfully inserted in to database
0x0401 Raster images have been successfully generated

Warning codes

0x1001

Latest Timestamp cannot be obtained from database

0x1002 An Oracle table could not be analysed

0x1101 An FTP file name has not valid

0x1102 Data Pump Application cannot test an FTP server for new léstafithis data
files cannot be downloaded

0x1103 An FTP file is not valid

0x1201 A file does not exist

Error codes

0x2001 Invalid Status file format

0x2002 An Oracle connection cannot be established

0x2003 An Oracle connection cannot be closed

0x2004 An Oracle transaction cannot be started

0x2005 An Oracle transaction cannot be committed and is rolled back

0x2006 An Oracle transaction cannot be rolled back

0x2007 A run of a stored procedure failed

0x2008 A run of a SQL query failed

0x2101 A network error occurred while establishing an FTP connectiogptirection
has been closed. This may have been caused by wrong host name, user
password

0x2102 An error occurred while closing an FTP connection

0x2103 A list of FTP files cannot be obtained

0x2104 An error occurred while downloading a file. The file has beeredédiem local
temporary folder

0x2201 An error occurred while unpacking a file

0x2202 An error occurred while deleting temporary files from working directory

0x2301 An error occurred while parsing data files and inserting to database

0x2401 An error occurred while dropping raster images from SDE

0x2402 An error occurred while updating raster images in SDE

0x2403 An error occurred while registering raster images in database

0x2404 An error occurred while updating materialize views in database

0x2405 An error occurred while generating raster images

0x2406 An error occurred while switching to new data set

0x2501 An unhandled exception has been thrown

5.1.6 User Interface

When the application starts, it will minimise itself into tdse notification area. The application
icon in this area is changed by the application status. The list of icons follows:
o . . . . . .
%l - standard application icon, the Parsing thread is sleeping
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- the Parsing thread is running and some files are processing

®@l - marks an occurrence of at least one warning in the applicateoni g, the Parsing
thread is sleeping

% - marks an occurrence of at least one error in the application lege the Parsing thread
is sleeping

Right mouse clicking on this icon provides a menu with two fields retbore an application
window or to close all application. If a user chooses Close option, @&matibn message is
displayed. This confirmation message can be different and it depends on an applidation sta

Restore

Close
S

Figure 5-3 — Context menu of Data Pump Application

Confirmation X

\:,.f/ Lo wou really want ko skop Parsing thread?

wo |

Figure 5-4 — A confirmation message when Parsing thread is idle

|

Confirmation

\‘:{/ Parsing thread is working. Are wou sure you want to skop data files processing?

wo |

Figure 5-5 — A confirmation message when Parsing thread is working

The application window is divided into three parts, toolbar, event log frame and states fram
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7| Data Pump Application
M Stop | & Clear event list

P Start

Ewent list [##5]
| Date, time

| Source | Type

| Message

15/06/2006 10:10
15/06/2006 10:10
15/06/2006 11:09
15/06/2006 11:09
15/06/2006 11:09

Messzage d_elﬂ

WE Information
WE Information
WE Information
WE Information
WE Information

LWWE raster images have been successfll_l,l generated.

U'WE snapshot data filez have been successfully inserted i
U'WE timetrace data files have been successfully inzerted |
'WE raster images have been successfully generated.

Temporary directorny WE' has been deleted successhully.
Temporary file wamn.targz' has been deleted successhully.

NUIG
Status:
LastFTP check:
UwB
Status:
LastFTP check:

NUIG
Date, time:
Status:
UwB
Date. time:
Status:

Work directonr

Idle
15/06/2006 15:24:58

Idle
15/06/2006 15:19:40

15/06/2006 09:44:32
Successhull

15/06/2006 03:44:56
Successhull

C:Program Files\D ataPumpitemp

Status file path

C:%Program Files\D ataPumpidpa. psl

Eventlog name:

MUIG long sleep timeout

PRISH

01:05:00

MUIG long sleep repetitionc &
MNUIG short sleep timeout  00:15:00

NUIG FTP host:

140.203.38.120

MUIG FTP directory

MUIG FTP user:

MUIG thread priority

UWB long sleep limeout

campass

0z:05:00

UWE long sleeprepehitiorc 11

U'wWB short sleep timeout  00:15:00

'wB FTP host: ftp.bangar. ac.uk
UWEB FTP directonx

UWE FTP user: Anarnymous
UWB thread prioniby Belowhormal

EBelowormal

EE)&

/pub/departments/uc/staff/ aje/data

The tool bar contains buttons for starting the Parsing threads, stdppiRgrsing threads, clearing
event list (only in application window, not in windows system log orbdeta log) and showing

Figure 5-6 — An application window

information about the application.

The left part of the application window is an event list. Thisdist copy of windows system log (or

database log) and is completely independent. If a user chooses eé@égdrlist’ action, this list is

deleted but it will not have any impact to events written windowesydog (or database log). The
event list is also adjusted to held maximum of 100 events at the tsaer old events are deleted

from this list.

The right part of the application window contains status information camcent application
settings. The status information is as the following:
- Current status of Parsing threads,
Date of last check of FTP servers for new data files,
Last date of Parsing thread runs and

Last run status.

Closing button in the application window minimize the application backtagk bar notification
area, Minimize button minimizes the application window into task bar.
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5.1.7 Application and database loads

We have gathered some expected system loads from the secoseé redesion of Data Pump
Application. This data was measured on our PRISM development server lndik the application

and the Oracle database are located. Therefore the following nuanbersly approximate and the
final load in DCMNR is likely to be lower.

We tried to run Data Pump twice with low run priority and with normal run priority.appdication
run priority can be configured and this configuration will affeco d@xacle database server load
because the application will not be able to send so much data to Ibathef this part of the Web
mapping system should not affect the current Department’s architecture igaifigant manner.

Low Run Priority

Data Pump was configured to operate at low run priority, so every aipdication could obtain
required processor resources as necessary. Total time nedesgamycessing of data files from
both data sources was about Butes which includes pooling of an FTP server, downloading,
parsing and putting in to database, raster generation and also materializedpdating. In the rest
of the time the application sleeps and resource load is almost zero.

Sample results on development server (actual load likely to be significantly lower).

Counter Name Maximum Average
Processor time [%] 100 63
Physical Disk [kB/sec] 35829 3745
Network Interface [kB/sec] 697 12
Network Interface loopback [kB/sec] 4835 2163

Sample times of single tasks done by Data Pump (actual time likely to be significantly lowe

NUIG
Action Time
Thread started 09:05:29
New data files were detected at FTP server 09:05:33
Data files download finished 09:08:23
Data files were unpacked 09:08:28
Data was parsed and inserted to database 09:23:58
Raster images were generated 09:30:15
Thread stopped 09:30:15
UwB
Action Time
Thread started 09:05:28
New data files were detected at FTP server 09:05:3(
Data files download finished 09:05:37
Data files were unpacked 09:05:38
Data was parsed and inserted to database 09:23:58
Raster images were generated 09:27:45
Thread stopped 09:27:45
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Unfortunately we do not have any statistics for solely the Odatigbase server because we do not
have any monitoring system for it. We can get only approximate nsnffeen Oracle Enterprise
Manager delivered with Oracle database server.

4.0 :
W Other

M retwwork

W Configurstion
B Commit

- - 9 1

W Concurrency
W Systermn 15T

MW Ussr 15O

_Magimgrn SR

Bpdsim Cmmninms
ACVE SeS8ns

Scheduler
B CFU Used

Top sctivity

Instance Disk VO

10000

other WWrites (KB
W Ehysical Writes (KB
by W Cther Reads (KE)
N : E

& 5000
l:}; D

S:10arm

Figure 5-7 — Oracle database performance at low priority run

Normal Run Priority

Data Pump was configured to operate at normal run priority. Totalniecessary for processing of
data files from both data sources was aboumir@utes which includes pooling of an FTP server,
downloading, parsing and putting in to database, raster generation anchadétstalized views
updating. In the rest of the time the application sleeps and resource load is almost zer

Sample results on development server.

Counter Name Maximum Average
Processor time [%0] 100 77.7
Physical Disk [kB/sec] 31312 1778
Network Interface [kB/sec] 698 16
Network Interface loopback [kB/sec] 6138 2926

Sample times of single tasks done by Data Pump.
NUIG

Action Time

Thread started 09:43:11

New data files were detected at FTP server 09:43:19

Data files download finished 09:46:15

Data files were unpacked 09:46:20

Data was parsed and inserted to database 09:57:13

Raster images were generated 10:01:36

Thread stopped 10:01:36

UwB

Action Time

Thread started 09:43:11

New data files were detected at FTP server 09:43:13

Data files download finished 09:43:20

Data files were unpacked 09:43:21
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Data was parsed and inserted to database 09:56:12
Raster images were generated 09:58:23
Thread stopped 09:58:23

Approximate load numbers from Oracle Enterprise Manager delivered witre@iataelbase server.

Cther

M retework

M Configuration
W Cormmit

- Application
W Concurrency
M =Sy stem 14O
W User |1

Scheduler
B CFRU Used

Top Soctivity

Instance Disk /O

10000 .
Cther Writes (KB

o FPhysical Yrites (KE)
= 5000 B Cther Reads (KE)

I a pro——— W FPhysical REeads (KE)
& Q:S50am 10:00am

Figure 5-8 — Oracle database performance at normal priority run

5.1.8 Testing

Every part of the Data Pump Application is tested during developmenbirect functionality and
failure recovery. The application should be able to recover from EiM@rsinaccessibility, database
server inaccessibility, network failure or from other unexpected failures.

Every unexpected event occurred during the application run should be loggedvent log and
shown in the application event list.

The functionality of the database stored procedures is tested with some testing dat

For detailed test description see Compass_PRISM_TestDocumentation.doc.

5.1.9 Installation

Requirements for this part of system are following:
Windows 2000/XP/2003
.NET Framework 1.1 (part of Windows 2003 Server)
5 MB disk space for the application
At least 200 MB additional disk space for temporary files
Database Server Oracle 10g accessible
ESRI ArcSDE 9.1

An installation of Data Pump Application will consist of copying pplication files, database
configuration and application configuration.
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5.2 Viewer

As mentioned above in section 3.2.2, the task of this component is to presehfonecast data on
demand through the PRISM website.

5.2.1 Overview of Design

The Viewer will query the local database server to retriete dander them as a graphics and send
to clients. There are two parts of viewer, client part and server part.

Client part

The Client part will contain a web browser (ie. Microsoft Intefeplorer) and possibly plug-ins.
The basic requirement for the client side is to minimise thetiplig-ins, which are necessary to
install, while still providing the required basic map functionalityt this reason we have decided to
use strict HTML, with a retained option to use an SVG plug-in at the web browser.

Access to the client is via the PRISM website. The mappiegtcWill provide the basic control
functionality as needed which will cover navigation, map layers ongtdfydard querying, info
retrieval, data animation (scroll through forecast data segasjing output generation (PDF) and
marking tools.

Symbolisation

Regarding symbolisation, there are arrow line symbols at each grid point fatinglidirection and
also velocity / height or other numeric value. In addition to use obwvactows at each grid point,
the grid cell polygons is symbolized to indicate velocity / heighbther numeric value. This
contour layer is realized as a raster image and uses a 64sttdgend with maximal and minimal
values calculated through all held period (through today’'s and tomorrow’s data).

Data animation

Scrolling through forecast data series is realised by drop dowwahish should let user choose any
time stamp from today and tomorrow (time interval is 6 hours). Whenfda some layer is not
available for selected time stamp, the layer is inaccessible and invisible.

Time series graphs

The 13 specific locations for which we will have time series @ae marked in a map area. By
clicking on them, the user is able to see time series fdeetsé group of parameters. The graph is
realised as a Macromedia Flash animation which allows to user zooming, panninghingd. @rhis
will require Macromedia Flash plug-in to be installed on client pater, however, this plug-in is
widespread and it is more than likely that the plug-in has been already installed omputes.

Quick locations

Some locations are chosen and preset in the mapping system. Thelsalieeed to choose one
of them from a drop down list and the map is automatically panned andeddonthis location.
The list of locations will include the 13 locations for time series data.

Access Restrictions
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The PRISM website is divided to two sections. The open public secttbtha password protected
section that can be viewed only by authorised individuals. Between #sleetiens there is a
distinction in terms of information presented.

Here is a list of information which will not be presented to the public and the supporsogirea
Surge forecast- This information should only be supplied to the public by the regulatory
authorities with responsibility for providing such advice (in the UK that agency Mehe
Office, and in the Republic of Ireland, Met Eireann). Moreover the PRISM website would be
liable for claims of liability if a third party took action base on forecast wéheviater
shown to be in error.
Mid-depth and near-bottom currents — it is not of interest to the public.
Mid-depth and near-bottom temperatures— it is not of interest to the public.
Tracer concentrations— it is not of interest to the public.

Data Pump Log
This feature is implemented because of remote monitoring of Pata@p application state and

checking its log file. It is accessible only from the passwomtepted section of the mapping
system.

Claims of liability

The web pages will contain a disclaimer which states thatpdges are for guidance and
educational purposes only and that more detailed information should be songlihé national
agencies that provide such forecasts.

Web-based calculators

UWB developed a set of web calculators and the link for it is providguassword protected
section of the mapping system.

Sample screen views of mapping system:

Development of a mapping system to present wind, wave, current, rapardgure and trace
concentration forecasts to site visitors has been finished. Heegefaw preview images of how the
system looks.

The first image below shows the basic user interface of th&8NPRapping system with the map
layer list on the right side. Locations illustrated by greealesr mark areas where specific time
series graphs are available. Please note of four icons in thighbgarner providing model status

report, feedback form, disclaimer text and help. Below is drop dowmideti for date and time

selection.
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Figure 5-9 — Basic user interface
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The mapping system will have many features to allow a user tostade the data presented to
them. The map legend, as seen here on the right side is a fundafeantsd of any mapping
system.

Status [~ Feedbacl Disclaimer §  Help (2)

Map Legend

14 Wind [mJs]

1225

- Lakes and Rivers
. Ferry Routes
,‘/ National Routes
/‘/ Motorway

@ Cities

@ Timeseries Locations

Copynght © PRISM - ) : Map canter: 5335\ N, 443 W
] S e Current Date: Last NUIG Update: Last UWB Update:
Scale: 14290067  (99) Quick View: | Select a location v | Map Teol: @ Zoom In 2508/2007 e
Dane | € mkernet B -

Figure 5-10 — Map legend
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The system will have a login area for specialist users wberain users can access data that
requires specific expertise to interpret appropriately.

Status .2 Feedback @ Disclaimer { Help "’

| Legend | Find Location | al R el Today 15:00 he|

o S

EE i T .
> e SN e E—
. d

o, 8=, .
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Copynght © PRISM - Map center: 53'35] N, 4’43 W
e * i ek

- el < R G Current Date: Last NUIG Update: Last UWB Update:
Scale: 144290067  [(99) Quick View: | Sslect a location v | Map Tool: @ Zoom In 253112007 o e

| € mtemet | #10% < |

Done

Figure 5-11 — Login area
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The user interface will also include an index map, seen here oighihdrand side. The index map
will show your view position on the map in the context of the fulhli®&ea. This is useful when
zoomed in to a small area.

Copynght © PRISM - INTERREG I11A Map canter 53°35° N, 4743 W
o e . Current Date: Last NUIG Update: Last UWB Update:
Scale; 114.290.067  (0) Quick View: | Select a location ~| Map Tool: @ Zoom In 25/01/2007 25/01/2007 13:08  24/01/2007 09:58
Done €D 1nternet #100% v 1l

Figure 5-12 — Index map
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This image shows a floating window that will allow users tecehe time series data of interest to
them.

Figure 5-13 — Time series data box

PRISM Technical Specification Page 37 of 52



Time series data is visualised by Macromedia Flash technology and a@esming, panning and
printing. A user can also change selected location and selectgld yatwo drop down list
provided.

Figure 5-14 — Timeseries Graphs
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Views of the different zoom levels in the area of the Dublin Riers are able to pan and zoom
freely around the map.

Figure 5-15
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Figure 5-16
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Figure 5-17
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Server element
This is the core part of the Viewer. This part will serve HTphages and low bandwidth PNG
graphics via ESRI ArcIMS to the mapping client. HTML is generated by JSP teggnol

The proposed architecture can be summarised in the following graphic:

. i

|

# )% #

# )% #

Figure 5-18 — Viewer server part architecture

The system will utilise the database server Oracle 10gdasaastore, ArcSDE server for managing
spatial data, ArcIMS and Tomcat as the application servers, arddhinformation Service 6.0 as
web server because the same configuration is currently used imtidepgof Communications,
Marine and Natural Resources (DCMNR) which is the production envimnofethe PRISM
system.

A web server handles requests from a client using Hyper Teis@ier Protocol (HTTP) and
forwards it to the appropriate application (ArcIMS) through appbcaserver connector. ArcIMS
in cooperation with ArcSDE will generate a response and then the wel waél send the response
back to the requesting client.
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ArcIMS Server is configurable by special XML files calleccXML. There is possible to configure
how a map should be rendered including list of layers used and thdiolegy. Metadata location
can be configured as well.

Where appropriate the project will seek to use existing DepattowEe or code components in
order to facilitate the longer term maintenance and developmenrteo$ystem. As part of its
application deployment the Department has developed a Common Componenudéiianveere
there is a GIS viewer (currently used to support MAPS and N&t&rms). For the Department’s
internet GIS viewer use is made of Moximedia's IMF which supg@ieseries of Java classes and
associated jsp. The jsp is customised and deployed to Tomcat 5.0. Thareapdas indicated
that it can provide sample jsp if this is agreed as the delivery mechanism 8vIPRI

Projections

The project will hold data in multiple projections. The central ptmads in World Mercator with
a lat/long coordinate system (exact datum etc. to be decidedmigct partners and DCMNR).
Data held in National Grid projections (Irish or British) is cotegy with consideration of
projection on-the-fly in certain cases, if appropriate.

5.2.2 Details of implementation in IMF

As written above the Internet Mapping Framework (IMF) has been classa top layer of server
architecture. It provides a standard user interface and a basttofatity (panning, zooming,
identification and marking tools). However, the PRISM project is raddmadard project and a lot of
parts from IMF need to be customized. All customisation is described further ie¢tians

Dynamic raster layers

The first and the most important feature of the PRISM mappingmys use of dynamic raster
images. As described in 5.1.2, Data Pump application will genesdéz nanages for snapshot data.
The images are stored in ArcSDE and their name will contaivea@ster set id, parameter name
and date and time for which the image is generated.

There is no support for dynamic image layers in IMF at allesiBERI documentation does not
mention this possibility. However, we have proved empirically that fdasure is supported in
ArcIMS 9.1 and the missing functionality has been implemented to IilMFas necessary to change
a few Java classes and also many JSPs.

All raster layers are created in IMF dynamically, iniation parameters are assigned to the Tag
property of each layer (parameter name, layer name, layes, alata source etc.) and a raster
renderer is assigned only for the active one (only one rasterdayebe active at one time). Also a
small legend is generated and showed in the layer list ($ke imext section). Then an acetate layer
is also created for the active layer with an arrow symbology if possible.

Custom legend

Using 64-colour scale for snapshot raster images, the legend tgam@raArcIMS was showed as
insufficient. The legend generated by ArcIMS contained 64 boxes Miiénedit colour and was not
good enough. We have decided to generate a picture with a colour rsda€ddit to the legend
obtained from ArcIMS. This needed another touch of IMF Java code as well as JSPs.
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PDF printing

We experienced the same problem as described in the previous sectgnPDF generation and
another Java classes had to be rewritten to support coloured legeD& iouiput. Also printing
templates had to be changed and project partners logos were added.

Symbolisation

As written above in section 5.2.1 we have chosen arrows for another wayohsymbolise
magnitude and also for symbolisation of direction. We will have tatera few grids for different
scales as for big scale there would be too many arrows on #ensd¥e have chosen five grids
with resolution 176x301, 88x151, 44x75, 22x38 and 11x19 points. The grids are switching
automatically as a user zoom in or out.

Identification feature

Because of using dynamic raster image layers we weredfdicedeveloped a new way of
identification for these layers. The solution consists of changiegvalava classes from IMF and
querying database directly (not through ArcIMS) and getting data firepared materialized views.
Also some JSP pages needs to be changed.

Login dialog and authentication

To support user authentication we will use user interface providddIME and only database
structures will need to be developed. After a user has enteredrégimation, the information is
checked in database and when the login has been successful a varidsdsion is set, otherwise
the user is redirected back to Login page.

Data Pump Log
This feature allows us to monitor Data Pump state and right dunaditly. It is just a simple page,
showing data from database table. This feature is available only in passwordepdreéstion.

Data Model Status

Sometimes there is a problem with computational models and datd &vailable at FTP. This
feature allows users finding out what is wrong with models and wtay idanot available in the
mapping system.

Time series graphing

The last part is time series graphing and it should be a spagie with two drop down lists for
choosing location and parameter name. The main control is a graphpoment. After recent
discussion it has been decided to use a Macromedia Flash technoltigyef@eries graphs. This
technology allows us dynamically panning and zooming in or out in grapl. gisting is
available.
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6  Management plan

In this section issues relating to management and administratiba BRISM web mapping system
are summarised. These first guidelines should help to ensure thy gighe system after the
PRISM project is finished.

6.1 Database management
As mentioned in the Data Architecture document, there are séabla$ in the PRISM database.

All of them are fully managed automatically by the Data Pumpligation, which transforms data,
and no additional manual administration is envisaged.

By using transaction processing in the Data Pump Application, theadatavould be in consistent
state at any time.

6.2 Data Pump Application management

6.2.1 Error handling
Error handling is described in section 5.1.5.

6.3 Viewer management

6.3.1 Page loads

Load statistics have been received from the POL coastal obsgrvedbr site which contains
similar content to the PRISM web site:
The highest months so far was 15,000 visits in July 2005 (users looked at 131,555 pages).
Average daily visits for last two years were 270 visits.
There is now more that 500 registered users.
The overall percentage of groups has remained the same withnémralgeublic making up
50-60%, researchers/commercial engineers 20%, and coastal managers 10%.

Because the PRISM web site will have very similar contengamesuppose the same loads as POL
coastal observatory web site. This page load is very standard pecial Scaling of the system is
envisaged.
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7 Appendixes

7.1 File structures

7.1.1 Data Pump Application Configuration File Structure

For complete documentation d8BA _configuration.html
<?xml version="1.0" encoding="UTF-8"?>
<xs:schemamIns="http://prism.ie/schemas/DPA_configuration.xsd
xmins:xs="http://www.w3.0rg/2001/XMLSchemealementFormDefauit'qualified’
attributeFormDefaudt"unqualified>
<xs:annotatior
<xs:documentationNET Configuration File/xs:documentation
</xs:annotatior
<xs:elemenhame"configuratiori>
<xs:annotatior
<xs:documentatioaNET configuration file/xs:documentation
</xs:annotatior
<xs:complexType
<xs:choice
<xs:elemenname"appSettingsminOccurs"0">
<xs:annotatior
<xs:documentatiopApplication settings/xs:documentation
</xs:annotatior
<xs:complexType
<xs:choice
<xs:elemenhame"add' minOccurs"0">
<xs:complexType
<xs:attributename"key' type="xs:string/>
<xs:attributename"value' type="xs:string/>
</xs:complexType
</xs:elemer
</xs:choice
<xs:attributename"file" type="xs:string/>
</xs:complexType
</xs:elemer
<xs:elemennhame"system.diagnostit¢sninOccurs"0">
<xs:annotatior
<xs:documentatiorilTrace and Debug Settinggs:documentation
</xs:annotatior
<xs:complexType
<xs:choice
<xs:elemennhame"switche$ minOccurs"0">
<xs:complexType
<xs:choice
<xs:elemenhame"add' minOccurs"0">
<xs:complexType
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<xs:attributename"namé type="xs:string/>
<xs:attributename"value' type="xs:string/>
</xs:complexType
</xs:elemer#
</xs:choice
</xs:complexType
</xs:elemer#
<xs:elemennhame"tracé minOccurs"0">
<xs:complexType
<xs:choice
<xs:elemenname"listener§ minOccurs"0">
<xs:complexType
<xs:choice
<xs:elemenhame"add' minOccurs"0">
<xs:complexType
<xs:attributename"namé type="xs:string/>
<xs:attributename"typ€' type="xs:string/>
<xs:attributename"initializeData type="xs:string/>
</xs:complexType
</xs:elemer#
<xs:elemennhame"remové minOccurs"0">
<xs:complexType
<xs:attributename"namé type="xs:string/>
</xs:complexType
</xs:elemer#
</xs:choice
</xs:complexType
</xs:elemer#
</xs:choice
<xs:attributename"autoflushi>
<xs:simpleType
<xs:restrictionbase"xs:string>
<xs:enumeratiowalue="true'/>
<xs:enumeratiowalue="false'/>
</xs:restrictiorr
</xs:simpleType
</xs:attribute
<xs:attributename"indentsizé type="xs:string/>
</xs:complexType
</xs:elemer#
</xs:choice
</xs:complexType
</xs:elemer#
</xs:choice
</xs:complexType
</xs:elemer#
</xs:schema
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7.1.2 Data Pump Application Configuration File Example

<?xml version ="1.0" encoding ="utf-8" ?>
<ceenfiguration >
<appSettings >

<l - KKk — >
<! -- Common parameters -- >
<l - KKk — >
<l --

Directory for data files downloading and temporary files creation.

Note: Working directory should be empty otherwise Data Pump Application
will empty it and existing data is lost.

- >
<add key ="workingDirectory" value ="./temp"/>
<l --

Path where the Data Pump Application status file is located.

- >
<add key ="statusFilePath" value ="./dpa.psl'/>
<l--

Enables or disables event writing to Windows event log.

Note: values YES or NO
- <agd key ="useWindowsEventLog" value ="NO" />
N;in_é of a windows event log used for writing events from Data Pump Application.
If not specified, 'PRISM' is the default.
- <agd key ="windowsEventLogName"  value ="PRISM" />
E:z!at_)ies or disables event writing to database table called EVENT_LOG.

Note: values YES or NO
- >
<add key ="useDatabaselLog" value ="YES" />
<l --
Specifies how many days should be kept in database log in EVENT_LOG table.

Note: valid values are all integer values.

- >
<add key ="databaselLogHistory" value ="7" />
<l -- ok - >
<! -- Database parameters -- >
<l -- ek - >
<l--

Connection parameters to Oracle database.
- >
<add key ="dbConnectionString" value ="User ld=user;Password=pasword;Data
Source=source"/>
<l --
SDE server name.
- >
<add key ="sdeServerName" value ="server"'/>
<l --
SDE service name.
- >
<add key ="sdeServiceName" value ="service"/>
<l--
SDE user name.
- >
<add key="sdeUserName" value ="user" />
<l--
SDE password.
- >

<add key ="sdePassword" value ="password" />
<l--
SDE raster keyword for raster importing. Empty values means that no keyword
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is used.
- >
<add key ="sdeKeyword" value =" />
<l --
Enables or disables calculating of table statistics
after new data has been inserted to database.
It should be NO if statistics computation is scheduled in database.

Note: values YES or NO

- >
<add key ="computeStatistics" value ="NO"/>
<l -- -- >
<l -- NUIG parameters -- >
<l -- -- >
<l --

Priority of the NUIG Parsing thread.

Note: Possible values are 'Normal' and 'BelowNormal’

- <agd key ="nuigParsingThreadPriority" value ="BelowNormal"/>
<l--
Name of the NUIG ftp server.
- <agd key ="nuigFtpHost" value ="host"/>
R:in-t;te directory at NUIG FTP.
- <Iagd key ="nuigFtpDirectory" value ="directory" />
<l -

User login for the NUIG ftp.
>

<add key ="nuigFtpUser" value ="user"/>

P;és-\;vord for the NUIG ftp.

- <agd key ="nuigFtpPassword" value ="password"/>

M<<)!d;e-l Status file located at NUIG FTP.

- <agd key ="nuigModelStatusFilename" value ="status.dat" />
<l--

Timeout for sleep after data processing. This timeout is repeated
nuigLongSleepRepetition times and every time an FTP server is checked for new
data files to eliminate possible network failure, database failure or data

provision delay.

Note: Together with nuigLongSleepRepetition provide a time interval which
should be lesser than the interval between two data provision to respect the
time needed for data processing and raster generation.

- >
<add key ="nuigLongSleepTimeout" value ="1:05"/>
<l--

Repetition of nuigLongSleepTimeout.

Note: Together with nuigLongSleepTimeout provide a time interval which
should be lesser than the interval between two data provision to respect the
time needed for data processing and raster generation.

- >
<add key ="nuigLongSleepRepetition" value ="5"/>
<l--

Timeout for sleep between two FTP checking.

Note: This interval is used as soon as we are expecting some data. It means
that a long sleep period is out and new data at FTP should be ready

in a while.
- >
<add key ="nuigShortSleepTimeout" value ="0:30"/>
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<l - - >

<! -- UWB parameters --
<l - - >

\%

<l--
Priority of UWB Parsing thread.

Note: Possible values are 'Normal' and 'BelowNormal’
- >

<add key ="uwbParsingThreadPrizerity" value ="BelowNormal'/>

<l--
Name of UWB ftp server.
>

<add key ="uwbFtpHost" value ="host"/>

<l--
Remote directory at UWB FTP.
- >
<add key ="uwbFtpDirectory" value ="directory" />
<l --

User login for UWB ftp.
>

<add key ="uwbFtpUser" value ="user"/>

P;és-\;vord for UWB ftp.
- <agd key ="uwbFtpPassword" value ="password"/>
M<<)!d;e-l Status file located at UWB FTP.
- <agd key ="uwbModelStatusFilename" value ="status.dat" />
<l--

Timeout for sleep after data processing. This timeout is repeated
uwbLongSleepRepetition times and every time an FTP server is checked for new
data files to eliminate possible network failure, database failure or data

provision delay.

Note: Together with uwbLongSleepRepetition provide an time interval which
should be lesser than the interval between two data provision to respect the
time needed for data processing and raster generation.

- >
<add key ="uwbLongSleepTimeout" value ="2:05"/>
<l--

Repetition of uwbLongSleepTimeout.

Note: Together with uwbLongSleepRepetition provide an time interval which
should be lesser than the interval between two data provision to respect the
time needed for data processing and raster generation.

- >
<add key ="uwbLongSleepRepetition" value ="11"/>
<l--

Timeout for sleep between two FTP checking.

Note: This interval is used as soon as we are expecting some data. It means
that a long sleep period is out and new data at FTP should be ready

in a while.
- >
<add key ="uwbShortSleepTimeout" value ="0:30"/>
<l -- -- >
<! -- DEBUG parameters -- >
<l-- -- >
<l -

DEBUG parameter: an FTP component debug messages.

Note: values ALL, FATAL, ERROR, WARN, INFO, DEBUG and OFF
- >

<add key ="edtftp.log.level" value ="WARN"/>
<l--
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Enables or disables generating of a log file as an output from batch files for
raster
images importing and dropping.

Note: values YES or NO
- >
<add key ="saveRasterBatchOutputs" value ="NO" />
<l--
Enables or disables storing of old data files in BACKUP folder of
the application's working directory. Just for debugging.

Note: values YES or NO

- >
<add key ="storeOldDataFiles" value ="NO" />
</ appSettings >
<system.diagnostics >
<switches >
<l--

DEBUG parameter: FileHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="fileHandlerSwitch" value ="4" />
<l--

DEBUG parameter: MainThread class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="mainThreadSwitch" value ="4" />
<l--

DEBUG parameter: DatabaseLogHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="databaselLogHandlerSwitch" value ="4" />
<l--

DEBUG parameter: LogHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="logHandlerSwitch" value ="4" />
<l --

DEBUG parameter: NUIGFtpHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="nuigFtpHandlerSwitch" value ="4" />
<l--

DEBUG parameter: NUIGParsingThread class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="nuigParsingThreadHandlerSwitch" value ="4" />
<l--

DEBUG parameter: OracleHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="oracleHandlerSwitch" value ="4" />
<l --

DEBUG parameter: ParserHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="parserHandlerSwitch" value ="4" />
<l --

DEBUG parameter: RasterHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
>

<add name="rasterHandlerSwitch" value ="4" />
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<l--
DEBUG parameter: UWBFtpHandler class debug messages.

Note: values 0 (off) - 4 (verbose)
- >

<add name="uwbFtpHandlerSwitch" value ="4" />
<l--
DEBUG parameter: UWBParsingThread class debug messages.

Note: values 0 (off) - 4 (verbose)
- >

<add name="uwbParsingThreadHandlerSwitch" value ="4" />
</ switches >

</ system.diagnostics >
</ ceenfiguration >
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