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INTRODUCTION

HIS Central is theeb application which prodes aninterface for addingand managingegistered water data
servicesaandthe HIScentralmetadatacatalog The centrametadata catalog is designed to maintain observation
series information, including site information, variable information, period of record, as well as project metadata
for all registered data sources of hydrologic observations. These two componentstheecenter of the CUAHSI
HIS architecture.

Several user roles are associated wills Centraunctionality.Data managersvho have gone through the task of
creating aWaterOneHow data servicdor their observational datgpossibly using HISServer or Hydroservesg it
to register the service to the central registry, to make it possible for HIS users to discover and access the data, and
integrate it with information from other similarly registered data servidétS Cemal Administratoris responsible

for maintaining hydrologic metadata from sources other than those compatible with WaterOneFlow services, i.e.
federal agency repositories. In addition, this role is responsible for periodically updating the metadata aathlog
managing all aspects of the HIS Central applicalibe.metadata catalog also maintains a hydrologic ontology so
that well established concepts can be used to search across multiple water data services which may be using
different terminology for thér variables. Anontology curatoiis responsible for maintaining and evolving the
ontology, and managing associations between ontologycepts and variables. Once the data are published and
registered in HISCentral, they are accessethbiadata catalog sers via multiple online and desktop clientm
addition to the concepbased search enabled by the ontology mappings, the metadata catalog maintains spatial
and temporal indexes assisting in spatianporal searches across multiple observation series.

The place of HISCentral and the central metadata catalog in HIS is demonstrated in the triangular diagram of HIS
architecture, and dollow cup more detailed schema.
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CONTENT OF THE DOCUMWMEAND CHANGES COMPAREDHISENTRALL.1

This document describes version 1.2 of HISCentral, available as of April 2010. Compared to HISCentral 1.1
developed in 2009, the new application includes improved user interface, incorpaategy tablesand

supports the new ontology nreagement approach through all steps of metadata processing: from publication and
variable tagging to data discovedmother major addition i$lISCentral web servicémt expose the content of

the metadata catalog and the ontology in a way that is conseior client applications such as HydroDesktop

and HydroViewer. In addition to the overall HISCentral descriptiandtitument describes treeadditional
componentsand providesanin-depth review of the internal structure dhe HIS Centrainetadatacatalogand

catalog update approaches that have been implemented to date.

Related HIS specification documents, which contain additional information about some aspects of HISCentral
functionality, are available on the CUAHSI HIS web site (his.cuahsi.drigicarde:

e description of Hydrodesktop application (the part where it the application accesses the metadata catalog
is related);

e specification of the Observations Data Model (with which HISCentral catalog shares semantj¢s and
significant degreg table structure);

e specification of WaterML (with which HISCentral services share many output objects), and



o functional descriptions dflydroSeeland Hydrotagger (which are incorporated in the HISCentral
applications with functionality largely unchanged but completely reworked underlying ontology
management system).

METADATACATALOG

The metadata catalog is ttdatabase thamaintainsmetadata (atthe level of observation series) fall of the
registered water data services. The database schema is similar to ODdiffbrs in that itcontains additional

tables with data services (Networks) and ontology information, and does not contain thedha¢a\fable The
databasefollows a star schema centered on the SeriesCatalog t&oleeach servicghe database stores a

collection of sites, or stationgach site has one or more data seri€sch data serieis defined by the site where

the measurerents were takenwhat variable is being monitored, when it started, and how many data values there
are, as well as several additional metadata characteristics such as sample mdgtgm Variable is tagged with a
concept ID from thdwydrologicontology. The core tables of thelatabase schemare pictured below, while

ontology tables are described in a separate section.

HISNetworks *
B MetworkD
username
Sites ¥ Metworkhame
i *
7 Siteln SeriesCatalog e o metworkTie
i ]
SiteCode zi”f;m ServiceWSDL Contacts
SiteName e Serviceibs T contactid
Latituds Sttetode CartactMame NetworkID
Longitude Sitehiame ContactEmail Name
VarisblelD
0 ez ContackPhane
LatLongDatumiD B ko= variables * Phone
Elevation_m 7 variableD Organization Email
wariableMame
YerticalDatum variable website Address
VariableLinitsID
Locals UnitID IsPublic Title
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Localt [P SampleMedium SuppartsallMethods
SampleMedium P I~
LocalProjectionlD ValueType Citation
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PosAccuracy_m I MaplconPath
BeginDateTime IsRegular
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EndDateTime TimsSupport LsstHarvested |
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Comments Frequentlpdates 7 LinkID
DataType
Organizationbiame seneralCategary eneralCategor logo HetwarkD
UTCOfFset oord LinkTet
HuC oo altvariableCode teen nkText
HUCriumeric altvariabletame IsApproved LinkLRL
AltUrits Metworkiocab
Hetworkdd PrajectStatus
CreatedDate
J@;, ¥in
- == ]
MappingsApproved * 8 meax NetworkDesc
WariableD: i ¥ DescD
e ConceptID Vmax HetworklD
SpatialReferences DateMapped b YalueCount DescTitle
¥ SpatialReferencelD VariableCount
DateApproved Units DescText
SRSID I . SiteCount
i RegisteringIndividual ? UnitsID
ame i
IsGeographic ApprovingIndividual Unitshame SEEI'E:;REC
ontolagyversion UritsType aresther
Notes ServiceStatus
MappinglD Unitsabbreviation

This table contains metadata about registered WaterOneFlow services and observation netwonleptiesgnt.

A NetworklD: Unique database identifier



Username: logged in user identity

NetworkName The name of the network as specified when adding the network:

NetworkTitle: The human readable name of the network

ServiceWSDIThe URL end point of tteervice being registeredith & K 2 { &ppehded

ServiceAbsThe service abstract.

ContactName,ContactPhone,ContactEnfilmary contact information for the service.

OrganizationThe organization responsible for data being served

Website:h NH I y A ivébsitd. 2 y Q &

IsPublicBoolean field indicating whether or not the service is visible to other clients.

Citation: The citation that is to be included in downloaded data.

Icon: Image that has been uploadedserve as a map icon fardations of observation sites available from this service
Logo: Image that has been uploadedrepresent the source organization

IsApprovedBoolean that determines whether or not the service is visible. Similar to the IsPublic but the IsApproved is managed by
the HIS Central administrator.

To T Do To Do To To Do To Do To Do I

A FrequentUpdatesBoolean indicating if a service is to be included in the weekly harvesting.
A ProjectSatus:
A Xmin, Xmax, Ymin, Ymax: Theldaitg bounding box of the sites. These values are calculated during the harvest.
A ValueCount: Total number of values across all availablesgaites. This is summarizédm the SeriesCatalog. These values are
calculaed during harvest.
A VariableCount: Total number of variables, calculated during harvest
A SiteCount: Total number of sitgsthe service, calculated at harvest time.
A EarliestRedDateTime field indicating the earliest available datavalues acrosaria svithin a service.
A LatestRer: DateTime field indicating the lateset available datavalues across all series within a service.
CONTACTS

The purpose of this table is to allow multiple contacts to be associated with registered s&hésecontacts are displayed on the public
service details page.

A ContctID: unique database identifier
A NetworkID: foreign key to HISNetworks table
A Name, Phone, Emai\ddress(itle: the contact information

LINKS

The purpose of this table is to provide on thablic details page, any additional links which will provide additional information about the
service.

A LinkID:Unique database identifier.

A NetworkID:foreign key to HISNetworks

A LinkTextThe text which will appear in the link.

A LinkURLThe URL address thiak will take you to.
NETWORKESC

The purpose of this table is to provide on the public details padéitional detai about the service which mayot be included as part of the
abstract. Multiple descriptions apossible allowing the publisher the flexibility to describe their service the way they wantiescription of
the observation network associated with the service being registered

DescD: Unique database identifier.

NetworklID:foreign key to HISNetworks

DescTitleThe text which will appear as the header for the description.
DescTextThe body text bthe description.

o To Do o

SERIEATALOG

Semantics of this table follows ODM specification.



Series|DUnique database row identifier.
SitelDForeign key to sites table.
SiteCode:as specified in the ODM.
SiteName: as specified in the ODM.
VariablelD: foreigkey to variables table
VariableCode: as specified in the ODM.
VariableUnitsID: foreign key to Units table
VariableUnitsCode: as specified in the ODM.
SampleMedium: as specified in the ODM.
ValueType: as specified in the ODM.
BeginDateTime: as specifiedthe ODM.
EndDateTimeas specified in the ODM.
ValueCountas specified in the ODM.
GeneralCategonas specified in the ODM.
UTCOffsetas specified in the ODM.
SourcelD: foreign key to HISNetworks table

To T o To Do To Do To To Do To Do o Do I Do

STES

Semantics of this table follows ODdyecification.

SitelD:Unique database identifier

SiteCode:As specified in ODM

SiteNameAs specidied in ODM

Latitude:As specidied in ODM

Longitude:As specidied in ODM

LatlongDatumID: As specidied in ODM

Elevation_mAs specidied in ODM

VerticleDatumAs specidied in ODM

LocalProjectionlDAs specidied in ODM

OrganizationNameThis is the NetworkName and is used to relate site to the HISNetwork table.
HudB: Eight digit hydrologic unit code (as a string) which the site falls within.

Hucnumeric Awumerical representation of the HUC code, which is used when searching by watersheds.

To T To To Do To Do Po Do I o Do

VARIABLES

Semantics of this table follows ODM specification.

VariableIDUnique database identifier

Variable VariableName as in ODM

UnitlD: foreign key to units talel
VariableTypeAs specified in ODM.
SampleMediumAs specified in ODM
IsRegularAs specified in ODM

TimeSupportAs specified in ODM

TImeUnitlD foreign key to units table
GeneralCategory: As specified in ODM
AltVariableNameVariableName that is baj used
AltVariableCodeVariableCode field as specified in ODM.
NetworklD foreign key to HISNetworks table.

To To To To Do To Do Po Do I Do Do

MAPPINGAPPROVEDMAPPINGBIWIS;MAPPINGEV;MAPPINGIOINED

Theseables containconceptvariable pairs as defined by data managers and/or the ontology curator



ConceptlD: The ontology concept which is being mapped.
VariabelD: foreign key to Variables table.

DateMapped: Self explanatory.

DateApproved: <depricated>

RegisteringIndividual: logged in username of the per
ApprovingIndividual: <depricated>

OntologyVersion: Version of the Ontology being used to map.
MappinglID: Unique database identifier

To To Do To Do Io o Do

SPATIAREFERENCES ANINITSTABLES

Both of these tables and all¢ir fields and valueare exactly as they appear in the ODM.

ONTOLOGY TABLES

The CUAHSIntology is stored in the database aset of fourprimary tables, Concepts, Hierarci8ynonymsand

ConceptPaths. The Concepts table contains the entire listoficepts. Synonyms are concepts with equivalent

definitions to terms that exist in the Concepts tablehe Hierarchy table maintains the parent/child relationships

between the concepts, from which the hierarchy can be derived. GéreceptPath&ble is derived from the

02y OSLJia FyR KASNI NOKe& dFofSa G2 ONBFGS I aO02yOSLIit |l (K:
process of determining the upstream/downstream lineages for each concept is made simple. Upstream is

contained in the pathAll downstream lineages with contain a similar portion of the p&the field definitions are

as follows:

Concepts:
A ConceptID: The ontology concept unique identifier.
A ConceptName: The ontology keyword
A Layer Number representing the branch levia the ontology tree where the concept resides. 9999 is reserved for leaf nodes.
A IsSearchable: Boolean flag to determine if the conetyatuld be included in the searchable terms lis

Synonyms:

A Synonym: The ontology keyword.
A ConceptID: The ontology concept unique identif@which this concept is a synonym of.

Hierarchy:

A tINBydL5Y ¢KS L5 2F (GKS LI NByd O2yOSLIie 'ttt O2yOSLIia KF@S | LIN
A ConceptID: The ontology concept unique identifier.
A ConceptName: The ontology keyword

A Layer: Number representing the branch level in the ontology tree where the concept resides. 9999 is reserved for leaf nodes.

ConceptPaths

A ConceptID: The dgology concept unique identifier.
A Path: The drived attribute illustrating the logical hierarchy.
A ConceptName: The ontology keyword

The figures below picture the four ontology tables, and examples of their content.
6



Concepts

Hierarchy

ConceptPaths

_I ConceptID

J ConcepktMarme

_I Lavyer
J IsSearchable

_I ParentID
_I ConceptID

_I CanceptMame

L
[ o

_I ConcepkID
| path

_I ConceptMame

Synonyms

_I SYNONYMm
J ConceptID

Concepts Hierarchy ConceptPaths
ConceptiD | ConceptName | Layer | ParentlD | ConceptD | ConcepliD | Path | ConcepthName
2| Pryebs ] 2 | 1723 R— Hycosphere? Pryeioa
EN 3 Level 2 3 | 1283 1724 3 Hydrosphere/Physical? Level
4 |4 Level, ice 3 4 | 1283 1725 4 Hydrasphere/Physical/Level/ Level, ice
5 |5 Ice thickness 9333 5 | 123 1726 3 Hydrosphere/Physical/Level/ Lewvel, snow
6 |6 Level, snow 3 6 | 1283 1727 1 Hydrosphere/Physical/Level/ Level, stream
i Snow depth 9393 |7 | 1283 1728 15 Hydrosphere/Physical/Level/ Level, lake
8 |0 Snow water equivalent 9393 8 | 1283 1723 19 Hydrosphere/Physical/Level/ Groundwater I
8 |n Level, stream 3 9 | 1283 1730 20 Hydrasphere/Physical/Level/ Level, acean
l 12 [age height, stream 9993 l 1283 173 5022 Hydrosphere/Physical/Level/ Unspecified
L R Water depth, stream 9993 (11 | 1283 1732 24 Hydrosphere/Physical/freal Area, ice
l 14 ‘Waber depth, cross-sectional averaged 9333 i 1283 1733 % Hydrosphere/Physical/drea’ Area, atmosph
13 115 Level, lake 3 13 | 1283 1734 30 Hydrosphere/Physical/Velocity/ Welocity, strear
S NONVMS 14 | 1283 1735 32 Hydrasphere/PhysicalVelocity/ Yelocity, groun
y y 15 | 1283 1736 33 Hydrosphere/Physical Velocity/ Velocity, wind
) Synonym II ConceptlD I 16 | 1283 1737 38 Hydrosphere/Physical/Density/ ‘wiater, specific
1 | Depth, snow cover (9 17 | 1283 1738 9 Hydrasphere/Physical/Density/ Diensity of wate
2| Volumelic water content 10 18 | 1283 1733
3 | Snow water content 10 T 1283 1740
4 | Water content of snow 10 e
5 | Stieam gage height 12
(6 | Stage stream 12
7| Gage height stream 12

VIEWS AND INDEXING

The tables described above provide basic information blocks of the HISCentral metadata catalog. In addition

HISCentral contains a number of additional views (some materialized) that are used to optimize catalog

performance for common service requests, and for comiyieaquested reportge.g. on network statisticsPther

views are used for maintenance purposes, and support several models of catalog updates as described in a

ASLI NFrdS aSOGA2Yy FdzZNIKSNI AYy (GKS R2 0OdzYS yfihecorekakafos G KS GA
tables, we provide view descriptions here to help an interested reader trace the path from core information blocks

to catalog web services, and the implemented optimizations.

7



VIEWS USEDIRECTLY BWEBSERVICES

v_searchableconceptsProvides a table of terms that can be successfully used to search the catalog.

LyOfdzRSa ft GKS aeyz2yeéevya lFyR [ttt O02yOSLlia GKF{i KI¢
SELECT ConceptlD, ConceptName

FROM dbo.Concepts

WHERE IsSearchabl&rae’

UNION

SELECT ConceptlD, Synonym AS ConceptName

FROM dbo.Synonyms

v_conceptsearcht KA &4 @AS¢ Aa SaaSydaialrtte GKS aFtrd GFLotS @A

be queried on specific columns: Concept keywaatitude, longitude,NetworkID. The resulting table is
used to create the SeriesCatalog/Datacart information required by clientcgiions.

Visual diagram of v_conceptsearch view.

L]

=% v_Mappings

* (Al Columns)
WatiableID
ConceptID
DateMapped
Datedpproved
ApprovingIndividual
Ontalogyyersion
Conceptkeyword
ReqisteringIndividual

LI =]

E ¥ariables

* {all Columns)
YariablelD
Wariable

UnitIc
SampleMediurm
WalueType
IsReqular
TirmeSuppoart
TimeUnitID

L

ER Liniks

L |* tall Columns)
[ |unitsm

DataType
GeneralCateqory
AlcvariableCode
|| AltyariableMarne

EEAENEEEEEE

UnitsName

[ouTRUT

ALL COLLMMS IN: Unitsl:|
-t T

DUnitsT\;pe
DUnits.ﬁ\bbreviatinn

SELECT

B SeriesCatalog

* (all Columns)
SeriesID

Sitell

SiteCode
SikeMarne
VariablelD
VariableCodesmal
VariableMame
WariablelnitsID
Wariablenitsharme
SampleMedium
ValuaTvpe
EeqginDateTime
EndDateTime
Valuscount
GeneralCategory
UTCOffset
Sourcell

RN EEER R

‘ariableCode

| Sikes

|| Counky
DCDmments
DOrganizatinnName
[w]HUC
HLICnumeric

B HISMetworks
e {all Columns)

dbo.HISNetworks.ServiceWSDL, dbo.HISNetworks.NetworkName,
dbo.Sites.Latitude, dbo.Sites.Longitude, dbo.SeriesCatalog.BeginDateTime,
dbo.SeriesCatalog.EndDateTime, dbo.SeriesCatalog.Valuecount,

dbo.SeriesCatalog.VariableName, dbo.SeriesCatalog.VariableCode, dbo.HISNetworks.NetworkID,

dbo.Units.UnitsName AS TimeUnits, dbo.Sites.HUC,
dbo.SeriesCatalog.GeneralCategory, dbo.SeriesCatalog.UTCOffset, idbte¥&¥ataType,
dbo.Variables.SampleMedium, dbo.Variables.IsRegular,

dbo.v_Mappings.ConceptKeyword, dbo.v_Mappings.ConceptID, dbo.Variables.ValueType,

dbo.Variables.TimeSupport

FROM

dbo.HISNetworks INNER JOIN

NetworkID
USErmame
Metworkkane
MebworkTitle
Service't'SDL
Servicefbs
ContactMame
ConkactEmnail
ContactPhone
Organization
website
TsPublic

IO s s s

SuppartsalMethods

[

dbo.SeriesCatalog.SiteCode, dbo.SeriesCatalog.SiteName, ddG13itestit,




dbo.SeriesCatalog INNER JOIN

dbo.Sites ON dbo.SeriesCatalog.SitelD = dbo.Sites.SitelD INNER JOIN

dbo.Variables ON dbo.SeriesCatalog.VariableID = dbo.Variables.VariableID ON
dbo.HISNetworks.NetworkID = diseriesCatalog.SourcelD INNER JOIN

dbo.Units ON dbo.Variables.TimeUnitID = dbo.Units.UnitsID LEFT OUTER JOIN

site_concept_searchBased of the same view for v_conceptsearch, this view is essentiallysesabthat view.
The reasa being that to go from concept keyword, to site requires linking the concept to variable to series to site

to obtain the relavant data.
SELECT SiteCode, SiteName, HUCnumeric, ServiceWSDL, NetworkName, Latitude, Longitude, NetworkID, ConceptID
FROM  dbo.v_conceptsearch

V_Mappings:This viewreplaces the function of the MappingsApproved table in previous version. It does this by
unioning the MappingsApproved with tweew tables that catain mappings that were done (to account for the
fact that mappings are obtained from several sources: they can be definddthymanagers publishing their
services, or imported from mapping tables developed for certain large data stores (e.g. USGS NWIS)

SELECT VariablelD, ConceptlD, DateMapped, DateApproved, Approvinglndividual, OntologyVersion, ConceptKeyword,
RegisteringIndividual

FROM dbo.MappingsApproved

UNION

SELECT VariablelD, ConceptlD, DateMapped, DateApproved, Approvingin@ridicggyVersion, ConceptKeyword,
RegisteringIndividual

FROM dbo.MappingsJoined

UNION

SELECT VariablelD, ConceptlD, DateMapped, DateApproved, Approvingindividual, OntologyVersion, ConceptKeyword,
RegisteringIndividual

FROM  dbo.MappingsNWIS

VIEWS USED FOR MAINMIBENCE PURPOSES

The followingviewsare used for ontologynapping updates

V_mappingsCMs used to create the MappingsCV table. Joins the current version of the Controlled
VocabularyOntology mappings to the vatbles table using the variable name.

V_mappingNWISIs used to create the MappingsNWIS table.

V_NWIScodess used to correctly handle NWIS codes of different length

V_MappingsJoineddoes inner join of variable and concept tables on ConceptName andridbleName
to map those variables that match concept names verbatim.

The following views are used to calculate network statistics:

e V _stats_series Tabulates the number of series records and sums the total value count for a network.

e V stats_sitesTabuates the number of sites and the geographic envelope using the latitude and
longitude values for a network.

e V_stats_variablesTablulates the number of variables in the network

9



e V _stats_all Joins all the other stats views. Used to update statisticaldief the HISNetworks table.

VIEWS USED BNYDRCSEEK

e SourcesA view of essentially the HISNetworks table, but it is filtered using the IsPublic flag in the
HISetworks tableto expose only public service on the map

e SearchViewUsed in thesupportHydroSeelsearch queries.

e SiteDetailsView Used to generate the site details (available variable list) when selecting a site in
HydroSeek

e MySelect Used byHydroSeelools to manage session selection states.

CATALOQIPDATES FOR FEDERATA SOURCES

Updating the sections of the catalog that deal with federal data sounepgens at varying intervals, and depends
on whether the catalogs can be harvested directly using web services, or requires a database dumpyoflagenc
(or catalog).

Typically, he federalrepository catalodgarvester isa custom progranwhichexecutes harvesting from HISCentral
usingODM viewsspecialized for that federal sourcand will write updates directly to thhiscentral catalogThe
data flowis similar to that of thestandard harvestedescribed in the next sectigmutinstead of using the web
serviceghat connect to a remote HydroServer or an HISServaiijliusedirect database connectiorts a local
database that containa replica of the agency databasghis program will be ruwhen the source data is updated.
The dataworkflow is therefore

e The program queries the ODM views to obtailisaof all sites in the data set.

e For each site, it is compared to what igtie catalog.

o |If the site exists already, the cataleije tableis updated elsea new record is inserted.

e Againfor each site, a list of all time series data se$sociated with the sites obtained. From this
information, the seriesCatalog and Vdiies tables are also updated or possibly inserted new.

The above description reflects the workflow within the HISCentral catalog update application. Often, the bulk of
workis2 dzG &A RS 1 L{/ SYidNIfQa 02dzyRI NRA S A& 3replich Ratabase tiaSeflécts NE R
an agency catalog (whether it is obtained as a database dump, or as a result of metadata harvesting), and mapping
the database fields to ODM fields. This often includes multiple iterations with agencies, as their databases
structures and business rules also change. An example of the workflow (for the EPA section of the catalog) is
provided below.

10
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PROCESSING TP ACATALOG

1) A database dump is provided by EPA. It corst@iracle tables (64 tabl@sNote that a more recent EPA
dump contained only 50 tables, and was differently structured, which necessitated rewriting of the
update procedures

2) These tables are &mled in a local Oracle instanagningon a Windows 2003 server (kyle.ucsd.eghidh
large amount of disk space (sevef@®)Large storage capacity is requirkm migrating Oracle tables to
SQL servet.oading the content of the Oracle databdsazbles only) takes one day.

3) Migration to SQL Server, using standard SQL Server migration utility. ThE TaD@REMRDble, called
FA_REGULAR_RESiiffi 78mil rows andl50columns) takes about 5 days to load{(iK S f 2+ R R2 SayC
fail in theproces$. The content of he table is listed in Appendix Bll Oracle tableare migrated as they
are, so that to adjust them or develop viewater in SQL Server.

4) Mapping these tables tblISCentratatalog tablesThe essential tables to perform these mapping are
DI_XXXXXX tablebrfension tablesand FA_XXXXXX tables (fact tables). Of the fact tables, we use the
FA_REGULAR_RESULT and FA_STATIONS. Additional metadata required by the catalog, is contained in the
dimension tables (activities, intent, meotn, matrix, other characteristicshere arel5 DI tables.

5) All the tables mentioned above are usted a) create a table of sites (frothe fact table of stations), b)
extract information about source, organization, and other characteristics expected by ODM, from
respective facand dimensiortables ¢) compute seriestart and end dates (from the main fact table)
and create series catalog. The lattekesone day, once all views atemporary tables are defined and
created.

6) Currently, 20 views are used to do the mappirifise key views, forgehd G Ay 3 OF Gl ft 23Qa {AGS
and SeriesCatalagbles, are shown in Appendix Bnfortunately, since the structure of the Oracle
database changed, the views have to be redone each time.

7) Once this SORET catalog database is created, the HISCentraldatad with the new metadata using the
federal repository catalog harvester mentioned above.

CATALOG UPDATES FO/RB SERVIQEATA SOURCES

The web service harvesterazustom program which connects the CUAHSI HIS services for each registered data
set,and writes updateso the HIS@ntral catalogThe data flowis the same as in thiederalrepository catalog
harvester, but will connect to the source data through theb servicesnterface.The data is updated in the

following workflow:

e The harvester pgram is passed a list of networklDs whiefjuire updates. This happens on schedule,
once a week.

e For each networkihe harvester callthe getSites() method on the servite obtain a list of all sites in the
data set.

e For each site, it is searchedtire catalog so see if it exists.

o If the site exists already, the catalog site table is updated with the new information; else a new record is
inserted.

e For each site, the getSitelr(lanethod is called to obtain a list of all time series data sets aatsativith
the site is obtained. From this information, the seriesCatalog and Variables tables are also updated or
possibly inserted new.
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ONTOLOGY UPDATES

The ontology tables are updated manually. The process essentially removes the old otgbleggndreplaces
them with nrew ones. The tables updated are: Concepts; Hierarchy; and SynaramastheConceptsPaths table is
regeneratedbased on the three table$¥ior to replacing the ontology tableshanges are verified to learn what
existing vaiable-concept mappings might be affected. To do this, the wenceptstable is joined to the existing
concepstable and thev_Mappingsview. This resulting tabular view is then manually inspected, making note of
the changedetween the two versions dhe ontology,and seeingvhich changes might altexxisting mappings.
Once it is verified that the updated ontology will function eatly, the tables are renamed so that the new
ontology is used.Thelast step is to recreate the ConceptsPaths table do this a custom program is run that
calculateghe tree path for each conceptThe derived path is used to facilitate queries which navigate the tree
hierarchy.

CONCEPT MAPPING UPIEST

An ongoing effort in the hiscentral catalog is increasing thleme of data that is directly discoverable through
ontology keyword searches. In addition to variables being manually mapp=zhcepts using the HydroTagger
application in HIS Central, variables are now also being maagedhistratively (specificallyhis process is
adopted for federal data sourcesill HydroTaggemappingsare stored and managed in the MappingsApproved
table of the hiscentral catalogThe additional mapping tables integrated with the MappingsApproved table are:
MappingsNWISViappingsCV, and MappingsJoined: To provide access to all the mappirsgabastview has
been createdv_Mappings which uses SQL union statements to combinerthétiple mapping tables

e MappingsApproved: This is the original mapping table and is usduebiyytdroTagger application to map
variables.

e MappingsNWISThis table is the result of an ongoing effort to map all of the NWIS 5 digit numeric codes
to ontology concepts.

e  MappingLV:Much of the CUAHSI controlled vocabulary has also been mappedsiables which
comply with tre CUAHSI controlled vocabulamng possibly mapped.

e MappingsJoined:Variables names which are exact string matches to ontology terms are mapped to that
term in this table.

When a new table of mappings is received from @1@AHSI office, the following procedure is followed:

e TheNWISParameters_Lookuptable spreadsheet (with three columns: NWISParamCode,
NwisParamdesc, and conceptid) is imported in SQL Server.

e | TFT2dNIK a02RS¢é¢ A& FRRSR (2 miEeds coludn (rénfode |

spaces and validate)

o AJA Svg?NV\ﬂScodeésis created, viich selects from the variables table all NWIS variabled
formats the VarCode string to stripfdll text other than the 5 digNWIScode.

e An additionalview iscreated v_MappingsNWISwhich joins tle NWISParamets_Lookuptable
to v_NWIScodes.
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The current status of the mappings is as follows:

e The initial NWISParameters_Lookuptable 80 records, roughly 4000 of which were
mapped to avalidconceptid (conceptid fielis NULL when unmapped).

e The HISCentral catalog contains 980 variables for the 4 NWIS data services combined. Of these
980, 340 were mapped using this table. Only 540 of the 980 NWIS variables are in the
NWISParameters_Lookuptable

e Currently, 40.43% of the variables, 63.04% of the series, and 92% of the values referenced in the
catalog, are discoverable. A table detailing the current stafube tagging, is in Appendix C

FUNCTIONAOVERVIEW OF THHSENTRAIAPPLICATION

SERVICREGISTRATION OUTLINE

The HIS Central web interface is designed primarily for data managers who want to register their services and
manage information associated with them.

Below we present an outline of a stdyy-step process that data managers are ecgel to follow when registering

their data inthe HIS CentralSome steps are sedkplanatory, and follow common interface practice and

conventions (such as creating a login account, or requesting forgotten passwords). Other steps that are specific to
HISentral are discussed in more detail in separate sections.

1) Create a login account attp://hiscentral.cuahsi.org

2) Add a new Data Service

3) Testthe data service using the test page to make sure it works as pectex

4) Change the status of your service to public.

5) The HIS Central Administrator will trigger a harvest of your service.

6) You will receive an email notification of the results of the harvest and will be prompted to return to the
HIS Central site to tag thearvested variables.

7) Once your variables are tagged, you can test the concept search functionalityhtydneSeek
application, using are-publication {est) version fttp://test. HydroSeeket/search

8) The updated metadata catalog will be pushed to the production versidtydfoSeek
(www.HydroSeelet) at the main HIScentral site at SD8fy replicated offite at the Universitpf Texas

PREPRODUCTION AND RRECTION SUBSYSTEMS

Quality control should be performed before a newly registered or edited data service showslygrimSeek To
facilitate quality controleach data service first shows ipeeproductionpart of the system, before it is displayed
in the production part. Once a service is registered and variables are tagged, the user who registered the service
will open the preproductiomydroSeelo check that sites and variable listings are shaywp in a satisfactory
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http://hiscentral.cuahsi.org/
http://test.hydroseek.net/search
http://www.hydroseek.net/

manner. If so, the usesubmits the service to the HISCentral administrator for adding to the production system.
Onceaserviceis approveditA 8 (G KSy OflFraaAFASR 4 GLINRPRdAzOGAZ2Yyéels | YR AT
of HIS Central and also in the productidpdroSeek

A diagram outliningervice publication, testing and approval stépshown irthe figure below, and each step in
the process is detailed in the following sections.

Functionalityof HISCentral in both open and authenticated modes is described below.

HISENTRAL FUNCTIONALNGT REQUIRING USEBRTMENTICATION

In thismode, HISCentral visitors can browse the list of publicly registered services, and view metadata and
statistics for @ch service.

MAIN PAGE

This page provides the main entry points into the system, points the user to the main applications of the
HISCentral, the ontology browser, and the help system.
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