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CHPS — Why?

 Enable new science into operations

* Allow access to expanded model suite
* Enable distributed hydrologic modeling
* Provide flexible access to data
 Enable ensemble processing

« Support parallel processing

« Support distributed development

» Support scientific collaboration
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Service Oriented Architecture (SOA)

* In an SOA, data, algorithm, and
Infrastructure assets are accessed by
routing messages between network
Interfaces

e Services encapsulate complex processes
and systems, permitting controled change
and continuous improvement of the
underlying implementations

 Addresses challenge of leveraging and
managing software assets across an
organization
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SOA - continued

« An SOA can operate on a single platform
or, to realize its full potential, across
platforms

* Not something we're inventing — SOA is

the basis of Internet development and web
services

» Contrast with NWSRFS, a procedural,
monolithic application

« NWSRFS traded architectural flexibility for
performance

« CHPS will attempt to attain both

NOAA National Weather Service
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SOA - benefits

 Encapsulation of data and algorithms
makes it simpler to replace or insert new
modules

* No central recompiling of entire system
needed

* Provides more streamlined process to
work with outside groups on new
capabilities
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SOA - benefits (continued)

« Data and algorithms are structured and
Identified through service protocols

 NWS could become a data or algorithm provider
because CHPS services can be accessed by
whomever has appropriate rights

 Explicitly supports distributed processing

 Time from research to operations Is
reduced because adding new algorithm or
data service does not impact existing
services —regression testing minimized
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CHPS — How?

« Adapt SOA to support NWS Hydrologic
Forecasting business

* Incremental development/deployment

« Overall architectural design

« Proof-of-concept build/test

 RFS continues every day while evolving to
CHPS architecture

 Expand design element by element

* Deliver new functional/data components as soon as
they’'re ready
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CHPS — When?

* Develop Vision for evolving NWSRFS —
November 2002

* Proof-of-concept workflow management service
demonstrated — August 2003

« Architectural overview — January 2004
 RRS data service design — May 2004

* RRS prototype development — completed Fall
2004 (negotiating task now)

* Deploy of CHPS-RRS for RFC beta testing — 2005

* Find opportunities to add new algorithm services
(I.e., USACE ResSIM) — as resources allow
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Security Services

Display applications may use
any number of services
Display Applications Display Applications

;

Control Services

f

Algorithm Services Algorithm Services Algorithm Services Algorithm Services Algorithm Services

;

Control Services

Data Services Data Services

v

Control Services
- Workflow management
- Load management
- Logging and diagnostic capabilities
- Directory management
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HPS — Display, Algorithm, Control, Security
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CHPS — Data Services

Directory Agent or LDAA requests logical locatiol Data Service
Service (DS)

IDCAM manages native data source access and transport (¢ JDBC

ote data via web services}

LDFA manages: data access to specific formatj
(XML, CSV, etc)

LDLA requests physical locatio!

o~ Use local or
local data via direct fil S
Use local data via direct file acces remote data?

Component Name

NOAA National Weather Service




DOH/RDM Science Workshop
CHPS — RRS Data Service

. Design the detalls of Data Service by
usmithe River, Reservoir, and Snow

RRS) Preprocessor as an example of
HPS architecture evolution

. Intentionally simple —to test viability of
access to data currently in fs5files
structure

. Deliver an NWSRFS AWIPS version with
RRS data from CHPS Data Service and the
rest of the RFS functions (MAP, MAT,
FCEXEC, etc.) accessing data as they are
oresently (fsbfiles)
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RRS Data Services APl options

RRSFS5Adapter FS5 Files

RRS Data API

<HHE Data AP| ——— RESInformixAdapter Informmix

RRS Data API

\ RRSXmlDataServicsAdapter XML Data Services

+—

g www.nws.noaa.gov/oh/hrl/hseb/hseb_pdf_links.htm
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Science
Application

Calls to read or write data

RRS Data Services

Application Loads adapte

Components Overview

Requests adapter informatio
Requests and receives adapte|

Loads directd Data Location Data Service
configuratig Interrogator (DLI) Adapter (DSA)
DLI Configuration Data Service
File Adapter Facto i
Retrieves adapte ?DSAF) v Corzmu!'ncates read
information and write requests
Note: both symbols refe!
Instantiates to the same adapter Optional Wel

Services
Interface

Web Services
Interface

Data Service
Adapter (DSA)

Web Services!
Interface

One or more

Directory Services Loads databasg Data Access
(DS) configuration Controller (DAC)

DAC Reads and writes|

Lock Managemen Configuration File data

Service (LMS)

—

Web Services| h Data )
Interface Source

Validates lock sessiol

Data Direct communication® —
Component Source Direct communication
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Science
RRS Data Services

Science Application Interface
component interactions

Science

Application Loads adapte
Interface (SAI)
Requests adapter informatio
Requests and receives adapte

Data Location Data Service
Interrogator (DLI) Adapter (DSA)

Data Service
Adapter Factory
(DSAF)
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CHPS — Expanded opportunities

. When converting functions to CHPS
structure can simply retain existing
functionality (as with RRS) or modify to
add desired functionality (as with MAP)

. Once SOA strategy is proven in RFC
operations can support concurrent
development of new algorithm, data, or
display services

. Additional opportunities for RDM activities

. Additional opportunities for collabortion with
Federal water or University partners

NOAA National Weather Service




' DOH/RDM Science Workshop

CHPS

RRS Data Service Detalls
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Science
Application
Interface (SAI)

RRS Data Services
Data Location Interrogator

component interactions
configuration Interrogator (DLI

DLI Configuration

File .
Retrieves adapte
information

Web Services
Interface
[N
One or more
Directory Services
(DS)
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Science

Application Loads adapte

Interface (SAI)

RRS Da‘ta SerVICeS Requests and receives adapte
Data Service Adapter Dsta Service
component interaction

Data Service

Adapter Factory Communicates read
(DSAF) and write requests

Instantiate Optional Web

Services
Interface

Data Service
Adapter (DSA

Instantiates

Data Access
Controller (DAC)
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Science
Application
Interface (SAI)

RRS Data Services
Data Service Adapter Factory

component interaction

Data Service
Adapter Factory
(DSAF)

Instantiates

Data Service
Adapter (DSA)
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Optional Web
Services
Interface

RRS Data Services
Data Access Controller

component interaction
Loads database Data Access
configuration Controller (DAC)

DAC Reads and writes
Configuration File data

TN

Data
Source
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