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Preface

Groundwater[Modelshave[beenlin[use by the[Agencyand its [predecessors/formanyyears
and(theselhave[beenlinitiated[and[implemented[at[Regional level. ThesemodelsWwere mot
linked(in[dmational [¢ontext.[Groundwater models[dre(dlsol¢ostly[and (have mot(been[éasily
linked(tothe meeds[ofloperational [¢ustomers.[The[fragmented approach(tomodelling[was
highlighted [by[the[ development[ 0fl sourcel protection[ zones[in[thelearly[1990s.[It[vas
recognised [ thatJallcentrally[Icolordinated, [Istrategic [Japproach[Jwas[Irequired[to[Javoid
duplicationand reducetherisk (0flchallenge.

Toldddress[this[situation, d[Strategic[Review[0f[Groundwater Modelling[(R&D [Project (W6 [
034,[R&DI[Technical [ReportfW214;BrownlandHulme,2001) vasindertaken. TheMmain
outputlofithe Strategic[ReviewWwaslthe EnvironmentlAgency Frameworkfor Groundwater
ResourcesT Conceptual“and " NumericalTModelling[(R&D[Technical [Reportf'W214)[which
contained JaJnationally[]consistent[Jtechnical JapproachJand [JprogrammeJfor Jregional
groundwater resources [@ssessment/and odelling.

TheHead[Office[Hydrogeology Team[presented alsSummary Implementation Planfor(this
work [jointly With[the[Science[Groupwhich[was[accepted [by the mational 'Water[Resource
Management Team (WRMT)[GnOctober[2004.[Regional Cmodelling [$trategies Wwere[also
recognised by TWRMT [as Cstrategic ['Water[Resources[Icapital Cprogrammes. This Cwork
therefore [Supports(the[Streamlining[AbstractionProcesses (SAP)[and [Restoring [Sustainable
Abstraction (RS A)[programmesmanaged By [themational Water[ResourcesRegulation/team.

TheHead[Office[Hydrogeologyfeam[is[how[developinglalinoreldetailed /mplementation
Strategy comprising[alseries[bflmeasures[to[ support groundwater modelling, Censuring
appropriatemational [¢onsistency,[improvingeéfficiencyand[accessibility (by[¢ustomers.The
Implementation ] Strategy [ will[J address ] concerns(] like[ national [l planning[] ofT] model
development,benefittealisation,Succession planning, businesseéfficiency, IS [performance,
and[customer [@ccessibility [fb todels.

An IT(StrategyforlGroundwater Resource Assessmentland Modelling[is[being prepared fo
address(theinfrastructureland IS [performancelissues.

The[INational [JFlood[Forecasting[1Projects [(NFFS)Jis[currently [Jimplementing Jan (T
architecture for[alcentrally (hosted[flood[forecasting[$ystem[for[the Environment[Agency
(EA).Otls[recognised[that therelare[strong[linksbetween[the proposed (1T Strategy!for
Groundwater Modelling"and['the[NFFS.[Alfeasibility [study[has[been[ conducted [ which
concluded (that(the ITbackbone, mamedNational (Groundwater Modelling[System (NGMS),
canl[be[basedlon[the (INFFS[Jarchitecture(and [software [ lcomponents) if[ 'some iminor
modifications [@nd(éxtensions(are implemented. This[dutcome Was(the [Starting [point(of(phase
2,[theldetailed [@rchitectural [design. (In[thisphasethe fequired modifications [@andéxtensions
need[tolbemadelexplicit.

Phase 2 0fithe NGMS will [produce the followingdocuments. ..
1. Updatelofiphase(1 Wser RequirementsDocument (URD)

2. Updatelofiphase(l[Software Requirements Document[(SRD)
3. Architecture DesignMocument((ADD)

4. UserlnterfaceSpecificationDocument(UISD)
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5. InterfaceefinitionDocument(IDD)
6. HardwarelandInfrastructureDesign/document{(HID)
7. UpdatelofProjectTmplementationPlan/(PIP)

The HardwarelandInfrastructureDesign(ispresented(in [this[document.
Guide[to[the[feader

Theldocumentlying before[youprovides(thehigh devel Hardwareand Infrastructure(design
forlthepilotiphaseoflthe National [GroundwaterModelling system.

Pleasemotethatlit[smotlintended fo (belaldetailed partsiSpecificationist. [Thelserver fypes
andkey[sizingfactorsareidentified (butpriorfolanylacquisition, [discussions[with[ISTare
requirementfoldetermine(the(detailed

Chapter] [sets[thetontext[in whichthe [(Groundwater (modelling [5ystem Dwill[Feside; [t
describesthekeyléxternal [domponentsthathaveanlinfluencel(bothdataland/control)onlthe
proposed system.

Chapter[2[details[thelturrent(NFFS[architecturetogether with[the differenceslassociated
with[theINGMS [fequirements. [ Thetequired (hardware[andlinfrastructure(Softwarelareisted
aslwelllas[aldiscussion[on/the[migration [pathlds[the[projectiovesfothe mextphaseloffull

implementation.

Discussionswith[CIS(arerequiredtoldeterminelandldgree on theldetailed[specification.
[0 0 Newlin[thisidlocument

Thislistheinitial version(ofithe[document.
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| Introduction

I.1 Introduction

Current’Groundwater[Modelling 8ystemslised With[the [Environmentlagency [are[operated
and[maintained on"amumberoflstandalonel$ervers. This(means[that[models TTand the
associated [input(and [output/datallarehard folaccess by [others(than(anindividual odeller
andthatftheleffort equired for performinglamodule Tunfis Targe.

AlcentralisedSystem Has@mumberoflkey Benefits:

o Abilitytoléxecutethodel runs(éfficiently l@and with minimal(system (knowledge.
e Changelthanagement/controlsonmodules, hodule/datalsets,utput(dtc.

e  Widerlaccess/tomodule/data(inputland(dutput)

e Increasedknowledgelsharing

1.2 System[Context

Theldiagrambelow[$howsthe[National (Groundwater[Modelling [System [((NGMS)[in[the
centreandlall Thelinformationfand¢ontrolflowsacross theSystem boundary.Itlillustrates
external [Systemslor[¢omponents(thatlarelikely[fo havelan[interactionWwith[alGroundwater
Modelling System[and meed [tobelconsidered when[proposingalsolution.

moduledatasets Boundary

conditions

Modules

Groundwater
Modelling[system

Datalsets
(other...)

Modulelresults

(preldefined
reports)
Moduleresults Modulelresults
(complete (subset(of
output) completeloutput)

Figured:[The™NGMS [Context

Thelexternal lentities [dreldescribed below:

WL[] [Pelft[Hydraulics[&[Tessella 1 =1
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e Module
TheselJare[lexecutable(s) [thatencapsulate the underlying [ physics Jof[JGroundwater
modelling (for/éxample Modflow96).

e Moduleldatasets
Moduleldatasetslare[theparameterisation[ofTthe[physical Caspects oflthel groundwater
system[(aquiferseétc.)[and[the[system parameters.[These parametersarelderived [from,
among/(dther(data,(geological tapsetc.

¢ Boundaryconditions
ThelcriterialthatTdescribelthe$ituationbeingmodelled. [ Theselinclude, forCexample,
precipitationfandevaporation [for[thefecharge modules, and (techargeland[abstractions
forthelgroundwater thodels.

e  Module¥esults((complete output)
Theloutputfileldreated Whenléxecuting the Modulel(e.g. Modflow). These Tfiles[Gonsist
offamumberofldatavaluespermodelldell[and perfimelstep. ThelSizelof theseoutput
filescan belquite/donsiderable,in [SomeCases Teaching(several [GBs.

e  Moduleresults((subsetof(complete output)
Alsubsetloftheldatalcontained Withinthe Moduledutputfile. TheseSubsetsare fypically
created [vial[bespoke applications, Which[éxtracttheappropriatedatafromthe[complete
resultsdatalfile.

e  Modulelresults((pre(defined Weports)
Alteport[(graphs(and(tables)lin’d [pre[defined [format. These (will be [generated [using [the
outputfromlaModulerun.

1.3 General[¢onstraints[and[assumptions

InCassessing[theuser[tequirements foral Groundwater Modelling[system, “ahumberof
constraints[andassumptionshave[beennoted. These have animpacton[the type of
functionality "that[tan[beprovided[byalsystem andthe $uitability [ for[potential [System
architectures.

The'dssumptions/and donstraintsfidentified[atthisstage @relisted Helow:

o TheModulelinputlandicutputfiles(can(bellarge.
They(canrangefrom=#Mb’siip foldMumber0f'Gb’s. Thitial [@nalysis Hasshown fhat(they
dolcompress[(using[Winzip) quite[¢onsiderably ‘but[thetesultingfiles[are[still[ofTthe
order101100MBs.

¢ Only/subsets/ofithemoduledutput(files@releveriised inlanalysisland reporting.

The(full[output/from[almodule[tunlis(rarelyanalysedlin[its[entirety, uisually[slices are
taken [on @[spatial [Or temporal (basis for further(investigation.

WL[] [Pelft[Hydraulics[&[Tessella |1 =2
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e Modulerun(times/canleéxceed12 Hours.
Thislismotlexpected(folbelanlissueas(thislis(theexpected [duration for mostlargelscale
models.

e Thelscopeloflthesystem s toprovide “anenvironment toexecute preldonfigure
Groundwatermodules, niotto[provideldldomplete moduledevelopmenteénvironment.

e Aslwelll@slalcentralised[System,therelis [¢onsiderablebenefitlin[havinga Version(oflthe
system[that[¢an[operate in‘stand[dlone” mode. This[could proveuseful [inlenabling
modelldevelopment, [demonstrations [6fthodels@nd [Gutput o Third [Parties(etc.

o Pilotisermumbers/areléxpected(tobe~1015

e Moduleldatasetlsizesrangefrom 10MB[fo 20GB

1.4 Recommendation[by[the[feasibility[$tudy

Thefeasibility [study [concluded Withthe fecommendation [fo fake the INFF S (architecture(ds(a
starting[point"and develop "al(minimal “set[of) additional “functionality [toprovide[the
flexibility [asrequested by [the [groundwater modellers (0 TEA.

1.5 Additional[functionality[heeds

The formal Tequirements[0fthe [feasibility [study Tiave Been tipdated at the start[0fTthe [Ssecond
phase{(see[v.2.0CbfTthe[User[RequirementsC Documentand the Software[ Requirements
document). JCompared (to (the Cexisting CNFFS Ccapabilities, [the Crequestfor Jadditional
functionality [dan belSummarized[(in“free Wording’) as:
o abilityltolidentifyalsuitablemoduleland oduledataset
— visualizemodulelihput/datalsets
— providemodellTogbook
e ability[fo/donfigurelabstractionTocations(that/canbelserved By [the Toduleldatalset, Hut
aremot[yetlihcorporated intheSystem configuration
e ability[tomanageoutputiand(sub(sets
— controlltherawmoduledutputproduction
— slicelsub(Sets(ofldatafrom the Bulky[dataldutput
— providelstatistical "andmathematical Cpostprocessing[functionality[to condense
results
o ability(to[provide[dutput/thattheets theldemand fromthe [groundwater[Community
— specific[graphiclviews[ such[las[laccretion[Icurves, [ splodge[plots, winterbourne
signatures
— availability forpublicationonWebserver
— datalavailablefor[downloadfih [Excel@and/shape format
e abilityltblinspectlandlinterruptjoblexecution
— inspectmodule/dutputland(diagnostics While/computation job[is funning
— manual@andlautomated interruption procedures

WL[] [Pelft[Hydraulics[&[Tessella 1 -3
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¢ management(dfnetwork [frafficlanddisk(space
o abilityfohandleVarious Wersions [0flaBasically [Similarcoremodule/code
e abilityltb fracemoduleTuns
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2 System[Infrastructure

TheOprevious “ifeasibility Cproject Cdetermined Cthat[the (INFFS Carchitecture(lis[(aCsuitable
framework forINGMS. [Themext[section[details [the (INFFS [architectureand lintroducesthe
keyoints(thathavebeenlconsideredfor the INGMS [¢ase.[Although(this[document[isthe
design(for thepilot phase[6f INGMS, [comments[are[madelon the[potential migrationpath
fromfthepilot(fo the full fimplementation in ferms0ftheSystemsihfrastructure.

2.1

Current[NFFS[Infrastructure

TheGurrentINFFS Systemlis(installed ‘on(the following Key infrastructure:

Server NFFSComponent Servertype 0OS Infrastructure
Software
Centrall Server | System HPUnix[server[ ]| HPIUX WebLogicl] 8.1
(Application(Server) | Controller/Dispatcher 11i SP3+
(Master[Controller)
Centrall] Server | Central(Storage HPWnixserver]| HPIUX Oracle(9.2.0.6
(Database[Server) 11i
Central [Disk Array Central Storage HPEVAlarray[! | N/a N/a
Central [JShell Jserver | Forecasting[ Shell | HPJ DL360 | W2K Standard[] CIS
(®) Server: (Intel) build.
e  Modulelcontroller
e Delft FEWs
e  Moduleladapters
e Modules
Workstation Thick[client[](Operator W2K/XP[]| Javalruntime
Client)
Workstation Thin[Client(browser) W2K/XP[]| InternetExplorer

WL[] [Pelft[Hydraulics[&[Tessella
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OnlineForecasting(System Offline[ForecastingSystem

MasterController Master Controller
server Server E =
CompaqDL360

rp3440

External RAID
array

CompaqDL360

Compaq(DL(360 Forecasting/Shell/Servers

Forecasting Shell'Servers Databaselserver

15420 p5420

Figure2(1 [ThelcurrentNFFS linfrastructure (single site[only)

2.2 Potentia NGMS[Infrastructure[[[¢onsiderations

Theproposed TNGMS [shouldfollowa similar delcoupledCapproachaswith[the (NFFS,
consistinglal¢entral[$erver(s)[and[associated[shell[$ervers.[The[Sizeloflthelassociated [data
files [(bothlinputfand [output) [ would (hecessitate[a[formofllarge disk [storage[(suchas(the
EVA).

Infaddition, fhe following factors Will iimpacttheselection [OftheHardware for the NGMS:

1. Systemlresilience
Comparedothe WFFS, The INGMS [does motHave fthe[samehighTevel (dflavailability land
reliability Mequirements. As[aTesult, [it[should belsufficient for the[System o reside onla
singlesite Withoutlautomaticfailover[capability.

2. TaskiQontroller/dispatcher
The NFFS[tequireslalteasonable[amount[oflthroughput[tegardingtask[dispatchland
management. [Forecasts(are/scheduled in[timescalesofthinutes(andliours. ThisisMotlthe
case[for[the[NGMS [wherelthe[fimescaleslarellikely [fo [belinthe order[ofldays/weeks,
hencelthelperformance [tequirements(for(the[controller[(and(thelinfrastructurelit/desides
upon)lis likely [to beldonsiderably [Iess.

3. Separationldfivegions.
Unlikelthe INFFS, theINGMS [doesnotneed [to[separate(all fegionsindividually. DDue[fo
thematureloflthemodelling[(and tinderlying [Physics)it(is likely[that[therelareonly[two
distinctipartitions[ofTthe[System. The[distinction[Wwill (betadebased[on the (work [Toad
(i.e.[size) ofl the[individual (models. [ ThisWill[tesultlinlalteduced humber[ofl Oracle
databases((and(the(dssociated[dverhead) compared(to NFFS.

WL[] [Pelft[Hydraulics[&[Tessella 2-2
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4. Output
TheToutputloflthemodulelindicatesthatthere[s[still(altequirementfor[a teasonable
amount[ofldisk(storage, both for[the onlineldataland any [potentially [archived modules
andla@ssociateddatasets.

5. Separationldfidatabaselarchivelandldatabase workingspace.
Theldatabaselarchiveloflimodulefuns(is[designedtolhold[importanttuns/thatChave
jurisdictional Walue. [Forthepilotphasethereismot the requirement o [provide d/separate
archivelSystem, Howeverthe phaseWill[determine theScope0flthe@rchivedthoduleruns
andtheNariousoperational Processes required o Supportthem.

6. ShellServers
ThefypelofShell ServersTequired Wwould meedsinvestigation;thedecision Will (e Based
uponlthefollowing factors:

e Likelynumber(oficoncurrentimodule runs (within(the[system [@s@whole).

e ThisWwould(determine(the fotal Mumberoflserversrequired.

e Performance/ofialfypical module fun(on(thepotential hardwareplatforms).

e  WhetherldedicatedServersforparticularodulesare required. This s [driven by [fwo
factors:
— Capacity
— Runlfimeplatform/dependenciesi(e.g.dothe modules require[W2K [or WUnix)

7. Phase33[PilotImplementation

Themext[phase 0ftheprojectlis(a/pilotlimplementation, mot(afull [production follout. Tts
purposelis(toprovidelanlincremental development[oflthe(NGMS(8ystem, [allowing[for
the[ flexibility [ to[assess( thel required [ functionality [ ‘and[to['develop[ithe[‘associated
organisation(toles andbusinessprocesses. In"addition,[itfallows anlassessmentto be
madelofl the tequiredfutureinfrastructure requirementsforthefull implementation
rollout.[Consequently [thelinfrastructureldesign forINGMS [will [évolveovertheifetime
ofphaseB.[However, [it[is[important[that[the phase[B[infrastructure $houldprovide
sufficientperformance"andcapacitythat[the userscan[assess the[NGMSsystem
throughout(and beyond)(theinitial (pilotphase. [OnelimportantTactor [is that[the Ppilot
clientServer(systemivill Oonly (belimplemented(atl@single hiostldatalcentre.

8. Datalratesiandholumes
Appendix[Bprovides[details[of[the potential [data flows[and[Volumes. Note[that[the
informationis Based [On(dll the Todules for all the Tegions, the pilotWill[Onlyconsider(a
very [teducedSubset(dflthese hodules.
In[summary:
Required(ShellServer(diskspace Z=100GB
Required Master [Controller/Database(server(disk[Space:

[J Internal =50GB
[1 Externall(vialshared[disk(drray)=[400GB

WL[] [Pelft[Hydraulics[&[Tessella 2-3
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2.3 Potentia NGMS[Infrastructure[+[Phase[3[Pilot
Implementation

2.3.1 Infrastructure[approach

TakinglihtolaccountithedonsiderationsinSection2.2,thefollowing@pproachfis proposed:

1. Utiliselarsingle[(centrally located) Unix[$servertolhouse boththe Master[Controller
components(andthe Oracle(database.

2. ProvidelalsingleOracleldatabaselinstancefo coverthel¢entral [datastoreTequirements.
TheOraclelinstancelshouldlaccess diskspacelonlalshared [{(or dedicated?)léxternal [disk
array.

3.  Alminimum[6fl2 [Shell8erversistequiredfo (performthemodule Tuns. This[provides
sufficient/Gapacity for parallel [@xecutionland [esting.

4. Machinelspecifications[{processors, memory[eétc.) are[detailedinlater(sections[andlare
basedlonlourléxperience[with[INFFS[and[theldatal¢ollated [as partofthetequirements
phaselofthe NGMS [project.

2.3.2 Architecture

TheldiagramBelowlillustratesthe[proposed @rchitecture. Thekeypoints(arelasfollows:

1. AlSingle[Wnix[Server[tohostBoththe Master[Controller[componentsand theOracle

Software.
2. Accessltolalshareddetwork[storage [fortheOracle(database.
3. Atlleast2/Shellservers

4. Switchltodllow(aldedicated(link between [theMaster[Controller/Database(serverand
thelshell[servers. [Significantnetwork [trafficlis[tequired (between[these[¢components
and requires isolation[from {the hain metwork [traffic.

WL[] [Pelft[Hydraulics[&[Tessella 2-4
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EAILAN

Operatorlclientsiaccessithe
systemvia'the [EAnetwork

Network[switch

Network Switchmust(provide
isolated/transport/between
theModule/Shelliserversiand
the(MC/DBUnixserver.

MC/DB|(Unixsever

Module/Shell Servers

External RAID

Access tolanlexternal(disk
arraylis'requiredforithe
databse storage.
This(couldibe a/dedicated
array|or(part of(fan(exisitng
network storage(system.

array

Figure2(2Thelproposed NGMS linfrastructure((pilotphase(3)

233

Infrastructure[+ Central[$ystem[hardware

Thekeyhardware lcomponents “comprising (the[TINGMS Care "detailedbelow. Theyare
suggestedlasguidelines, prior(foanyacquisition6flequipment, detailed [domponent Tistings
willMeed foBeprovidelandwill fequirediscussion Wwith (CIS.

Component Hardware Specification Number

MC/DB[0  Unix | 2[processor(HPIp3410 | Processor:2X800+Mhz 1

server Memory: ~6[GB
Internal Disk: 2 X[72GB
Network(card(s)

ShellServer HPdI360 Processor: 2 X3 Ghz Minimum [of
Memory: ~2GB 2
InternalMisks: minimum 2 X
146GB
Network(card(s)

Network switch[J | CISfoldetermine CISitoldetermine

Access[toldisk ~400GB spaceTequired.

array.

2.3.4 Infrastructure[HClient[hardware

Recommended clientmachinelSpecification[(i.e. desktop PC’s):
e Processor: >1GHz

e Memory:1Gb

WL[] [Pelft[Hydraulics[&[Tessella
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2.3.5

This(section[detailsfhe Kkey infrastructure(software fequired fo support NGMS.

Infrastructure[+{Central[$ystem[$oftware

Theldiagram[below [illustratesthe[infrastructure "$oftware componentsthat teside[onlthe
servers.[Each[Shell Serverfin theSystem Will fequire the [@ppropriate Software installed.

ThePWeb[Servicepackage provides/the framework [for the Browser[based[Administration
Interfacelapplication. This/éxposes Systemanagement functionality.

; Libs:
HPUX11i Xerces
WebLogic Client
Batik
FOP
. Oraclethinclient
WebLogic
8.1/SP3
Jars:
Master(Controller.jar
AlWebArchive.war
CIFFS
Server
Scripts:
Systemistartup
HPJava File/Log maintenance
vl.4
Oracle9.x Perl
HPWeb(Services:
Apache(2.0.49
Tomcat4.1.29
MasterController(/
Database(Server

W2KCIS ribs:
Build WebLogicClient
Javalv1.4 Jars:
" MCProxy.jar
; FEVZf:b Modulesiand
arsandLibs
MC_Shared.jar Adapters
W2KServices:
Perl MCProxy Service
Wrapper
ShellServer

Figure(2(3 Infrastructure softwarerequired for NGMS
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Thetablebelow [providesTicencelinformation for(the fequired Software.

Infrastructure Location Licence Number[]of[ lusers[for
Software Required? Phase(3
HPUX 11 MC/DB Unix(Server[]| Part[aftH/W [ | N/a
Oracle MC/DB Unix[server[]| Standard <15
Edition.
WebLogic[8.1SP3 MC/DB [Unixserver[]| Express <15
version.
Windows[2000(server Each(Shellserver Standard <5[(note[that[users[do
build notlhaveldirectldaccess(to
theselservers)

Note:[Doeslhotlincludebaseline[CIS [infrastructure((i.e.[Virus[$can, [backupmanagement

softwarelétc.)

2.3.6 Infrastructure[{{Client[$ystem[$oftware

TheTollowinglinfrastructure requirements [are fecommended:
[0 CISistandard W2K Build

0 Javal.4

WL[] [Pelft[Hydraulics[&[Tessella
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2.4 Migration[to[{ulllimplementation

Assuming[thelpilotiphaselofltheprojectlis[Successful,[the mextstagelisafullHolloutlofTthe
system, [includingadditional functionality Tequirementsfogether Withtheinclusion(ofTall the
operational [ground Water modules.[This Will Tequire(an update [0f[theinfrastructure design,
andWillutilisethe findings (fromthe [pilot[phasefoassistlin[Serverselection(and[Sizing. (At
thisstage, the following mhodifications [fotheinfrastructure/seemikely:

1. Del¢oupletheldentrallsystemOntomultipleServers((i.e.@aMasterController(serverfand’a
database(server).

2. Increaselthelinstalled hemoryontheGentral Servers

3. Increaselthelaccessibleldisk[Spacefor(theldatabase[Server({i.e.l[increased allocation[on(a
sharedfarrayorlaldedicatedlarray)

4. Provideladditional [Shell Servers.

Notethe "Thardware[providedifor Cthe [pilotCphase Owill (beCusableCasCpart CJofCthe Cifull
implementation. [ TheUnix [Serverwould[providelan[adequate[basisforlaldedicated Master
Controlleriserver.

Aslthevarious(degionshavedifferentfanges(ofThardware[fequirements, [ With[Anglianbeing
anlexceptional(case,[it[Seems Wise[fol[Setp[to servicelevel l[dgreement(s) with[CIS[Service
Deliverytolensurelproper(sizing[oflhardware. Twolalternativesshouldbel¢onsidered:[(a)
region(specific[SLAs,or((b)Onemational SLAWithregion(specificidetail.

WL[] [Pelft[Hydraulics[&[Tessella 2-8
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A [Alternative[lnfrastructure[Configurations

TheINGMS[doeshavelamumberoflkey [differencesfrom the WFFS, [andtherefore therefis[the
potential foindertake(d mumber(oflalternative[options. Thesehavebeen(discussed With[CIS
inthe feasibility [phaseofthe [projectandlare[documented here for[dompleteness.

Option

Item

Option

Issue

1

CentralServers
(application(and(database)

Combinelkervers[onto bne
physical(server

Performance.

[Feedback [from [ICIS][For
sharedlarchitecture[the [CIS
requirement[is[to[maintain
thel]  separation.[]  For
dedicated[] systemsl] this
requirementlis(relaxed.

CentralServers
(application/and(database)

UselofLLinux @s[the OS[(and
potentially Intel Hardware)

CISltechnical(directions.
[Feedbackll froml[] CIS]
Currentldirectionis HP[UX.

CentralServers
(application(and(database)

Alternativesto[WebLogic. ]

CISltechnicalldirections.
[Feedback(l from[] CIS]
Current[direction[Jis[IWeb
Logic.
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[Pata[flows[and[Volumes

Tolassessthe Volumes [for[datalstorageland metwork[fraffic, [the [following[assumptionsare

made:
1.

2.

DatalVolumes [dssociated With[submitting fasks[and (XML[configuration files/is
minimal

Modificationsltoinput/files(aresent(asthe differences(i.e. ot ew Wersions 0flthe
inputffile). Thisfis feasiblelasfhedatalis[inthe NGMS format(xml(etc.) Which Will
allowSuchldecomposition.Themoduleadapter Wwill combine(this thodification With
albasicinput(fileto [create[d mew [input/file Which(is [fed [fothe domputational [Core.
Downloads [to[the [@perator(clients will [donsist [Primarily [0flthe [Sliced [output files,
notlthefull Gutputile.

Allldatalis[Stored[and[sent/dompressed(as(is[thedase withINFFS @t the present
moment)

Forfthepilot,only@lsmall mumber0fimodules Will belinvestigated, lience
minimising fheloverall Mietworkand Gapacity Toad [(the fablesbelow [Gonsider alllof
themodule(datasets).

Thelkey metwork (concernis/the MC-> [OCand OC->MC ltraffic. MC-> [OC [traffic
isiainly [Gutput related, while[(OC—>MClis ainly inputland fun(Settings [related.
Thelotherlinks(are/dedicated between theservers.

Regarding the MC->OCand[OC->MC links, transferring(large [amountsofldatalis
notlanfssuelinfitself, the[Synchronisation mechanismprovides @ trickle[down”
approach, [thelissue(to beldddressed/in the [pilotlisWwhether(theloverall i download
times [a@reldcceptable.

Basedldn(thoselassumptions(aistdffablesis tadefo:

Al S e

WL[] [Pelft[Hydraulics[&[Tessella

assesswhichstorageland metwork fitilities [@relinvolved in Warious main Wworkflows
moduleldatalset(sizes
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Data[$torage[and[hetwork(traffic[associated[to[the[inain[Workflows

Task

Central
Datalstore

MC->SSC

SS >MCL

SSilocal
datalstore

MC->0CU

OC->MC

OClocal
datalstore

Data
storage

Network
traffic

Network
traffic

Data
storage

Network
traffic

Network
traffic

Data
storage

Comment

RunModule
(completeirun)

Submit'modified
inputifile

X
(reduced)

X
(reduced)

Createloutput(file

Createloutput(file

(compressed)

Optional

Optional

rarely

Createlsliced
outputifile
(compressed)

X

X

RunModule
(What!ifirun)
pre configured

Submit'modified
inputifile

X
(reduced)

X
(reduced)

Createloutputlfile

Createloutput(file

(compressed)

Optional

Optionalll

Optionalll

rarely

Createl(sliced
output(file
(compressed)

X

X

X

X

Perform/Post!(’
processingi/
furtherislicing

Createlsliced
outputfile
(compressed)

ViewingPost[!
processingi/
sliced output

View sliced
output(file

1 Requiresmechanismforiminimisingthelamountiofimodifiedlinput'datathat’hastobesentiuptothe
centralisystem.[Althoughtheldatalis(being/transferredinINGMS XML format, liticould just/be the deltas(ratherithan
thefull file. Theimoduleladapterishouldicombine the(deltas/and(theloriginalinput(file to[anew input file forithe

computationalcore.

2 In[80% (casesIthe(datawould(onlybe(storedlin/thecentral(database(for(ashort/period/(days/weeks).
3 Assumes|thatlyoudolnotneedto(store/the(complete/(compressed)loutputfile

4 Includesiviewingonithe client

5 Viewingresultsthathavelalreadybeenicreated
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Module[dataset[$izes

Theltable[below[givesanlindicationofl theCmoduledataset[sizes. ItCisCbasedon[the
information [provided(in [the [feasibility [phase (0fTtheproject.

Input(file[compression(% 75%
Outputfile[[compression% 75%
Typicalloutputifilereductionidueto 80%
slicing %
Region Module(dataset Input/size (Inputisize Output(size |Outputisize [Outputisize
(MB) (compressed)|(MB) (compressed)|(sliced)
(MB) (MB) (MB)
Midlands  |WestMidlandsWorfe (Modflow) 150.0 37.5 1900.0 475.0 47.5
East Shropshire (Modflow) 201.0 50.3 2000.0 500.0 50.0
NewNotts[Doncaster Selby(Modflow) 200.0 50.0 4000.0 1000.0 100.0
Southern  |Dour(ICMM) 8.0 2.0 223.0 55.8 5.6
Itchen(4R) 631.0 157.8 0.1 0.0 0.0
Itchen(Modflow VKD) 0.0 972.0 243.0 24.3
Anglian 'Yare[& NorthNorfolk (Modflow VKD) T 80000.0 20000.0, 18000.0 4500.0 450.0
daily/stress(periods
'Yare(& NorthNorfolk (Modflow VKD)(T! 20000.0 5000.0 18000.0 4500.0 450.0
monthly(stressperiods
Thames  |Kennet{Modflow) 300.0 75.0 2000.0 500.0 50.0
LondonBasinModel (ICMM) 100.0 25.0 1000.0 250.0 25.0
Mimram(Upper(lLee) (Modflow) 150.0 37.5 1000.0 250.0 25.0
Colne(Modflow) 300.0 75.0 2000.0 500.0 50.0
North[East |Chalkimodel 3.0 0.8 4.5 1.1 0.1
Sandstonemodel 355.0 88.8 430.0 107.5 10.8
Corallianimodel 31.0 7.8 42.0 10.5 1.1
NorthWest \Wirral(Modflow) 200.0 50.0 300.0 75.0 7.5
East/Cheshire[(Modflow) 70.0 17.5 200.0 50.0 5.0
Sefton(Modflow) 240.0 60.0 880.0 220.0 22.0
Fylde (ICMM) 2.0 0.5 70.0 17.5 1.8
SouthWest Bourne & NineMile [(Modflow) 529.0 132.3] 1600.0 400.0 40.0
Avon(Modflow) 3000.0 750.0 4200.0 1050.0 105.0
NewWylye {(Modflow) 1900.0 475.0 637.0 159.3 15.9
Future[StourFromeland[Piddle 3000.0 750.0 4200.0 1050.0 105.0
(Modflow)
Science Operationalimodels[(testing(purposes) 500.0 125.0 1000.0 250.0 25.0
EAlrechargeicode 1000.0 250.0] 1000.0 250.0 25.0
ZOOMQ3D 500.0 125.0 500.0 125.0 12.5
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Data[$torage[per[imodule[tun
Run(Module
(completerun)
Region Module(dataset Central data/store (Shell'serveridata/|OC(datalstore
(per(run) store (per(run)
(per(run)

Midlands WestMidlands Worfe (Modflow) 132.5 607.5 132.5
East Shropshire (Modflow) 150.3 650.3] 150.3
New(NottsDoncaster Selby[(Modflow) 250.0 1250.0 250.0

Southern Dour(ICMM) 13.2 68.9 13.2
Itchen(4R) 157.8 157.8 157.8
Itchen(Modflow VKD) 48.6 291.6) 48.6

Anglian 'Yare[& NorthNorfolk (Modflow VKD) T 20900.0 25400.0 20900.0
daily/stress(periods
Yare & NorthiNorfolk ((Modflow VKD)T! 5900.0 10400.0 5900.0
monthly(stressperiods

0.0

Thames Kennet((Modflow) 175.0 675.0 175.0
LondonBasinModel (ICMM) 75.0 325.0 75.0
Mimram(Upperl(l.ee)(Modflow) 87.5 337.5 87.5
Colne(Modflow) 175.0 675.0 175.0

North East Chalkimodel 1.0 21 1.0
Sandstone model 110.3] 217.8 110.3
Corallianimodel 9.9 20.4 9.9

North West Wirral (Modflow) 65.0 140.0 65.0
EastCheshire[(Modflow) 27.5 77.5 27.5
Sefton(Modflow) 104.0 324.0 104.0
Fylde (ICMM) 4.0 21.5 4.0

SouthWest Bourne & NineMile[(Modflow) 212.3 612.3] 212.3
Avon (Modflow) 960.0 2010.0 960.0
NewWylye (Modflow) 506.9 666.1 506.9
FutureStour(Fromeland(Piddle 960.0] 2010.0 960.0
(Modflow)

Science Operationalimodels|(testingpurposes) 175.0 425.0 175.0
EAlrechargelcode 300.0 550.0 300.0
ZOOMQ3D 150.0 275.0 150.0
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Data[$torage[per[post[ processing/slicing[fun

Postprocessing!/
furtherislicing

Region Module dataset Centralldata/store [Shelliserver |OCIdatalstore
(perirun) datalstore (perirun)
(per(run)

Midlands  |WestMidlandsWorfe[(Modflow) 95.0 95.0 95.0
EastiShropshire (Modflow) 100.0 100.0 100.0
New(NottsDoncaster Selby(Modflow) 200.0 200.0 200.0,

Southern  |Dour (ICMM) 11.2 11.2 11.2
Itchen((4R) 0.0 0.0 0.0
Itchen(Modflow VKD) 48.6 48.6 48.6

Anglian Yare & NorthNorfolk (Modflow VKD) ! 900.0 900.0 900.0
daily(stress(periods
Yare & NorthiNorfolk (Modflow VKD)1! 900.0 900.0 900.0

monthly(stress(periods

Thames Kennet(Modflow) 100.0 100.0 100.0
LondonBasinModel (ICMM) 50.0 50.0 50.0
Mimram(Upper|(liee) (Modflow) 50.0 50.0 50.0
Colne[(Modflow) 100.0 100.0] 100.0

North[East |[Chalk model 0.2 0.2 0.2
Sandstonemodel 21.5 21.5 21.5
Corallianimodel 2.1 2.1 2.1

North West |Wirral (Modflow) 15.0 15.0 15.0
East(Cheshire(Modflow) 10.0] 10.0 10.0]
Sefton (Modflow) 44.0 44.0 44.0
Fylde (ICMM) 3.5 3.5 3.5

SouthWest |Bourne & Nine[Mile (Modflow) 80.0 80.0 80.0
Avon((Modflow) 210.0] 210.0] 210.0]
New Wylye[(Modflow) 31.9 31.9 31.9
Future Stour(FromelandPiddle 210.0] 210.0 210.0]
(Modflow)

Science Operationalimodels|(testingpurposes) 50.0 50.0 50.0
EAlrechargecode 50.0 50.0 50.0
ZOOMQ3D 25.0 25.0 25.0
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Data[$torage[per[post[ processing/slicing[download

\ViewingPost!(!
processing/sliced
output
Region Module dataset Centralldata'store [Shelliserveridata|OC datalstore
(perirun) Istore (per(run)
(per(run)

Midlands  |WestMidlandsWorfe[(Modflow) 95.0
EastiShropshire{(Modflow) 100.0
NewNotts[Doncaster Selby(Modflow) 200.0

Southern Dour[(ICMM) 11.2
Itchen((4R) 0.0
Itchen(Modflow VKD) 48.6

Anglian 'Yare & North(Norfolk (ModflowVKD)(T! 900.0
dailyistress(periods
'Yare &(North(Norfolk (ModflowVKD)(1! 900.0
monthly(stress(periods

Thames Kennet[(Modflow) 100.0
LondonBasinModel (ICMM) 50.0
Mimram((Upperiliee)(Modflow) 50.0
Colne(Modflow) 100.0

North[East |[Chalk model 0.2
Sandstone model 21.5
Corallianimodel 2.1

NorthiWest |Wirral (Modflow) 150
East/Cheshire (Modflow) 10.0
Sefton(Modflow) 44.0
Fylde (ICMM) 3.5

SouthWest |Bourne & NineMile[(Modflow) 80.0
Avon((Modflow) 210.0
New[Wylye (Modflow) 31.9
Future(Stour(FromelandPiddle 210.0
(Modflow)

Science Operationalmodels(testing purposes) 50.0
EAlrechargelcode 50.0
ZOOMQ3D 25.0
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Network[traffic[per[task
RunModule(completerun) RunModule(What'ifrun)
Pre configured

Region’] |Module(dataset IMC->SS |SS>MC [MC->O0C|OC>MC|MC~>(8S(] [SS>MC MC->0C(OC>MC

Midlands[ |WestMidlandsWorfe 37.5) 95.0) 95.0 37.5 3.8 95.0 95.0 3.8
(Modflow)

East Shropshire (Modflow) 50.3] 100.0f 100.0 50.3] 5.00 100.0f 100.0 5.0
New Notts/Doncaster Selby 50.0 200.0f 200.0 50.0 5.00 200.0f 200.0 5.0
(Modflow)

Southern Dour (ICMM) 2.0 11.2 11.2 2.0 0.2 11.2 11.2 0.2
lichen (4R) 157.8] 0.0 0.0] 157.8 15.8 0.0 0.0 15.8
ltchen (Modflow VKD) 0.0 48.6 48.6 0.0 0.0 48.6 48.6 0.0

Angliant]  [Yare&NorthiNorfolk 20000.0] 900.0] 900.0| 20000.0 2000.0f 900.0f 900.0] 2000.0
(Modflow VKD)

Thames Kennet (Modflow) 75.00 100.0f 100.0 75.0 7.5 100.0f 100.0 7.5
London Basin Model (ICMM) 25.0 50.0 50.0 25.0 2.5 50.0 50.0 25
Mimram((UpperilLee) 37.5) 50.0] 50.0 37.5 3.8 50.0 50.0 3.8
(Modflow)

Colne!(Modflow) 75.00 100.0f 100.0 75.0 7.5 100.0f 100.0 7.5

North'East |~ 4 ikimodel 0.8 0.2 0.2 0.8 0.1 0.2 0.2 0.1
Sandstonenodel 88.8] 21.5 21.5 88.8] 8.9 21.5 21.5 8.9
Corallian model 7.8 2.1 2.1 7.8 0.8 2.1 2.1 0.8

NorthWest Wirral (Modflow) 50.0 15.0 15.0 50.0 5.0 15.0 15.0 5.0
East Cheshire (Modflow) 17.5 10.0 10.0 17.5 1.8 10.0 10.0 1.8
Sefton (Modflow) 60.0 44.0 44.0 60.0 6.0 44.0 44.0 6.0
Fylde (ICMM) 0.5 3.5 35 0.5 0.1 35 3.5 0.1

South Bourne &NineMile 132.3] 80.0) 80.0 132.3] 13.2 80.0 80.0 13.2

West (Modflow)

Avon (Modflow) 750.00 210.0] 210.0] 750.0 75.00 210.0f 210.0 75.0
New Wylye (Modflow) 475.0 31.9 31.9] 475.0 47.5 31.9 31.9 47.5
Future StourFromeland 750.00 210.0] 210.0] 750.0 75.00 210.0f 210.0 75.0
Piddle [(Modflow)

Sciencel] |Operational'models|((testing 125.0 50.0, 50.0] 125.0 12.5 50.0 50.0 12.5
purposes)

EAlrecharge code 250.0 50.0] 50.0] 250.0 25.0 50.0 50.0 25.0
700MQ3D 125.0 25.0 25.00 125.0 12.5 25.0 25.0 12.5
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Postiprocessing!/| Viewingpost(
furtherislicing processed
results
Region| |[Module/dataset IMC->SS SS->MC [MC->0C|0C>MC|MC->0C
Midlands  \\yest Midlands Worfe (Modflow) 950 950 95.0
East/Shropshire((Modflow) 100.0f  100.0 100.0
New Notts[Doncaster[Selby (Modflow) 2000/ 200.0 200.0
Southern Dour (ICMM) 11.2) 1.2 11.2
ltchen((4R) 0.0 0.0 0.0
ltchen (Modflow VKD) 486 486 48.9
Anglian Iy 51 & North INorfolk (Modflow VKD) 900.0)  900.0 900.0
Thames Kennet (Modflow) 100.0f 100.0 100.0
London Basin Model (ICMM) 500 500 50.0
Mimram(Upper(Lee)(Modflow) 50.0 50.0 50.0
Colne (Modflow) 100.0f  100.0 100.0
North'East |~ 4 ikimodel 0.2 0.2 0.2
Sandstone(model 215 215 219
Corallianmodel 21 21 21
NorthweStWirraIE(Modﬂow) 15.0 15.0 15.0
East(Cheshire (Modflow) 10.0 10.0 10.0
Sefton(Modflow) 4400 440 44.0
Fylde (ICMM) 35 35 35
South 80.0 80.0 80.0
West Bourne & NineMile (Modflow)
Avoni(Modflow) 210.00 210.0 210.0
New Wylye (Modflow) 31.9 31.9 31.9
Future(Stour(FromelandPiddle 210.0 210.0 210.0
(Modflow)
Science Operational'models|({testing[purposes) 50.0 50.0 50.0
EArechargeicode 50.0 50.0 50.0
700MQ3D 25.0 25.0 25.0
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