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History
OGC Web Services at CEDA

« CEDA has developed web portals
based on OGC Web Services since
2006

e WMS clients and servers

« WCS/WEFS for complex GML
features (CSML)

 NERC Data Grid
« NERC Portals Project
* |SIC Visualisation
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Architecture:
OGC Web Processing Service

e GET DescribeProcess resource e—
to discover process arguments x

RS |:|ient WFE Contral

« POST to create a process | setapanien
execution resource (unigue
URL)
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Architecture
CEDA OGC Web Services Framework: COWS
http.//cows.badc.rl.ac.uk/
Apache + mod _python,
FastCGl, Python HTTPD L | R
WSGI V
Middleware 4%
WSGI o
e.g. Authentication = Pylons
COWS
Web
WMS WCS wxs | Application
Data Model

7 Library
[ ] Standard Interface @ @ @

1 Application code
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Architecture

CEDA OGC Web Services Framework: COWS
http.//cows.badc.rl.ac.uk/

COWS Server Implementations

| | cowsserver cowsclient COWS-WpS |

' | WMS/WCS server component WMS/WCS web-application WPS servel |

cows

OWS operation controllers
KVP encoding and exception handling

cows.pylons cows.service

cows.model cows.csmlbackend

Stub service
implementations

XML templates
Stub server

Data back-end for Climate
Science Markup Language
(CSML)

OWS-Common model
implementation

| WMS, WCS,
WFS, W*S

E)entre for Environmental
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Architecture
Process Modules

File Edit Options Buffers Tools Python Help

* Implement a process as a DEE*EHB Y DRRSXE
X
Python module

# ... IMPORTS HIDDEN

° Conflgura‘tlon flle deflnes clasi ExampleProcess (ProcessBase) :

def _executeProc{self, context):
# Call standard _setup
self._setup{context}

. Inputs / Outputs # Now set status to started

context.setStatus (STATUS. STARTED, , O

# Add output file

e Synchronous / Asynchronous SUCDUTPNG = o3 pathSein{convart  oupatBit, i
¥ 17 o sturr

e Caching b

ne_size = os.path.getsize{outputHC)
png_size = os.path.getsize{outputPHG)

o Workfl OW # Add the stations file to the outputs

self._addFileToOutputs{outputNC, , Size = nc_size)
self._addFileToOutputs { cutputPHNG, , size = png_size)

process_support.finishProcess{context, self.fileSet,

self.startTime, keep = True)

def _walidateInputs{self):

pass

£
I__f:** example_process.py  All L9 {(Python)—-—=—————————————— oo )
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COUMCIL




Science & Technology Facilities Council
Rutherford Appleton Laboratory

UKCPO09 Deployment
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—Virtual Machines

Temﬁ)oréry servers for high-demand launch period
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Generalised Service
CEDA-WPS

WPS 1.0.0 Features Exensions in CEDA-WPS
A web service interface, using ﬁ‘%%gleevsv processes as Python
POST or GET. >
. Web-client to auto-generate process
Asynchronous reporting and submission forms and interrogate
control of jobs. current and previous jobs.

. Connection to a parallelised
processing back-end.

 Output caching

_ . Inform users via e-mail when a job
A common format for passing has completed (or failed).

arguments to the server.

A defined XML interface for
responses, including
exceptions.

. Integration with CEDA Security

Job status interrogation. middleware.
. Estimate the job size and duration.

« Zip up output files

Centre for, Enlvironm ental

E;-ata Archiva

SCIEM
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°
CEDA-WPS Web Client

The Ul automatically
generates submission
forms for each process.
This includes bounding

_ box, date/time, float,
""""""" - integer and string types.

PlotTitle H The Name of The Plot Please insert a value of type: string.

BoundingBox Current Bounding Box: [-30.0,-30.0,30.0,30.0 Please select a valid bounding box with the

North - 300 T;I;Iowmg geographical extent: -30, -30, 30,

West : -30.0 East: 300

South : -30.0

C OWS We b P I’OCESS i n g Se I'Vi Ce Distributed Processing in an OGC / Pylons framework

Home Capabilities View Submit Jobs Documentation Login

Define your inputs

Please complete the form below to submit a request to the CEDA Web Processing Service. Note that some processes are restricted to registered users only.
Click the 'Submit' button to submit your request.

Click this button when you are happy with your

This process includes arguments for which the possible values are dependent on calls to an external process. Please click the 'Update form' button at any time to
update the argument options based on the selections you have made.

Dataset — Please select — e This field is dynamic, please select other
options then click 'Update form' to populate
the form field. Then please select an item
from the list.

Jusrilocallcows_venvilocal_dists/cows_wps/cows_wpsitestsi/data/cdmlieg_cdmlxml -

Variable This field is dynamic, please select other
options then click 'Update form' to populate
the form field. Then please select an item

from the list.

theta

B

Click to update the options above based on the selections you have made.
Click this button when you are happy with your selections.

Description ][ Please select an item from the list.




e Test Be d g
Service Chaining WCS

« COWS WPS Ul generates a form for the
“WCSWrapper” process.

. User can view the WCSEndPoint options.

Please complete the form below to submit a request to the CEDA Web Processing Senic o USEI Clicks the “Update form” button to
Click the 'Submit’ button to submit your request. Ioad the avallable “Cove rages,,

COWS Web Processing Service

Home Capabilities View Submit Jobs Documentation Login

This process includes arguments for which the possible values are dependent on calls to
update the argument options based on the selections you have made.

« The Coverages are extracted from a call to
“GetCapabilities” at the WCSEndPoint.

« Further options are loaded.

WCSEndPoint  hitp://ceda-wps1.badc.rl.ac_uk:8443/coapec_100yr_data/wcs -

Coverage coapec_100yr_data_CH302
coapec 100yr data H202
coapec 100yr data O3

« Once all selections have been made the
user can click “Submit” to make a request

TimeStep — to the WPS.
2075.011610000000 . The WPS calls the WCS “GetCoverage”

method at the WCSEndPoint

Update form | Click to update the options above based on the sele:
Submit | Click this button when you are happy with your selection:

Centre for Environmental 4 .
Data Archival
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« Proof-of-concept web portal

Filestore in

e Scientists will be able to SR
simultaneously visualize data
from many sources, including
their own uploaded data

e Scientists will be able to
perform simple quantitative
comparison calculations

« Data access will require
Authentication and
Authorisation

Reading
e-Science
Centre

e-Science
Central

MMD Portal
Server

upload (CSV)

Secure data M
5

‘..' -
OPeNDAP +/-
secu rlty

Test Beds: MashMyData

CEDA

4—' Web

Portalin
browser

Processing
Service

i |
Ay M
WV ORY
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Single sign-on with OpenID
and PKI credentials

WSGI filters for Authentication -
and Authorisation

Centralised authorisation policy
described by XACML (Oasis
Standard)

XACML policy generated from
COWS-WPS configuration

Test Beds: NDGSecurity

HTTP Server
WSGI (0]
Middleware 4%
WSGI =5
Pylons
COWS

WMS | WCS | wxs | Application

Web

Data Model

Centre for Environmental
Data Archival
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Test Beds: MashMyData

OGC and OPeNDAP Services in a Seaured Workflow

1) A user acoesses the i . : _ _ — H MenttyDure

MashMyData Portal ' — Legin 3) The portal requests the BADC's WPS execute this

"' S calcwation on its hehalf, but it i’m a‘nd‘caﬁng that

: anoess aredentials are required to access secured datasets

>

E_R
2) They seledt some datasets for an intercomparison -
aperation requiring a process run by the WPS. 4) The portal prompts the user to sign in with OpeniD
— oom 4
h 6) The portal uses the certificate acquired from the
niD Credential Translation Senvice to authenticate with the WPS
"/ 0GCWebProcessing | charwese
| / Sk W oW oy
:| —, {OOWSWPS]
. 1
L HTTR(S)
5) Once the usar has signed in, <), SSL/MyProxy
tf‘{lm;faf can trandate thair -‘-\“‘—__\-\h ’ ssL/ N Protocol [ @ E:;:Ef\ltglcsphcm
authenticated status by - W) MyProxy L
obtaining a short-lived Wy Fratocal h 2) The WPS can et
certificate representing them -~ _ can retrievea proxy

fromthe Credential \/L SSL/MyFroxy Protocol CE'hﬁGEE.fmﬂEEE!'egana{; Service
Trandlation Service - This to enable it to authenticate with an
credential can be used by the OPNDAP senvice on behalf of the user.
Portal to authenticate the user 7) The portal also provisions a
on their behalf with other Eﬁegatron_fﬂ'wce with a
senices jproxey certificate configuring it 9) When the WPS has cted

to enable the WPS to perform t'mofmegnmjbbc }cr

aredential retrievals

the results to the Portal for retrieval,

Centre for Environmental
Data Archiv al
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WPS NetCDF Outputs
available over OpeNDAP

Implemented via an

embedded PyDap server

Interrogate NetCDF

Metadata and Subset

outputs

Secured with NDGSecurity

Test Beds

OPeNDAP

Job
Capabilities|°"V0ad
Job
Duration dzzEm

[Output Size|0.01 MB

OUTPUT FILES

The following file outpuyFaTE aTaNaTTE O yoUT JO0

output.nc [Download

or Environmental
chival
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« New Service at BADC (beta)
« UK Met Office MIDAS database

« Land surface observations data
from the Met Office station
network

o daily and hourly weather
measurements

« Extract by UK county of
bounding box

« CSV output

Operational Service
MIDAS

XYW PostgreSQL: Documen! x]l_" Submission Form for p
7| A

& script v

'.; Collection: pemdi.badc. » ' {5] 15 Advanced Postgre=

<;l {;" ‘O ceda-wps2.badc.rl.ac.uk/submit/form?proc_id=ExtractUkStationData

il Map client exam.., &4 StephenPascoe -.. ‘K System Dashboa... imt Janet network st... & ExArch - Trac 33 CEDA Git Reposit...

Instructions for this process: See User Guide

StartDateTime [2009-01-01T00.00:00 Please insert a date/time field in the format
YYYY-MM-DDThh:mm:ss Stch as 2009-61-
D1TOB:BB: 0.
EndDateTime 2011-10-17T12:50:28 Please insert a date/time field in the format
YYYY-MM-DDThh:mm:ss Stch as 2009-61-
D1TOB:BB: 0.
[ OutputTimeChunk [ ][ Please select an item from the list.
BBox Current Bounding Box: [-6.8,55.5,-5.1,57.5] This Input is optional. Please select a valid
B bounding box within the following gecgraphical
Rtk s extent: -12.0, 49.0, 3.0, 61.0
West : [6.8 East: [5.1
South : 555

Counties -- Please select -- This input is optional. Multiple inputs are
ABERDEENSHIRE allowed. Please select ane or more items from
ALDERMEY the list.
ANGUS

ANTRIM

ARGYLL (IN HIGHLAND REGION)

ARGYLL (IN STRATHCLYDE REGION)
ARGYLLSHIRE

ARMAGH

ASCENSION IS hd

Centre for Environmental
Data Archival

EANDTEC HI'JJL)..\' FACILITIES C DLIN CIL
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Future

 CDO Operators available as WPS Processes
(ExArch Project)

e Run WPS Processes on the CMIP5 Archive

* Porting process execution backend to other
schedulers (TORQUE)

* Improved WPS-1.0.0 compliance

Cenfre for Environmental 4 '
Data A

SCIEMCE AND T LOGY FACILITIES COUNCIL
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[.essons L.earned

 OGC Standards provide a useful blueprint for
Implementing operational SOA

e Slavish adherance to the standards can lead to limited
payback for NWP/atmospheric science community

e Process Is slow
e Premature standardisation
* Focus is GIS not atmospheric science

* Our approach is to comply with commonly deployed
versions whilst staying within striking distance of the
latest standards

Centre for Environmental 4 .
Data hival
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Thanks

Stephen Pascoe, Ag Stephens, Phil Kershaw

http://ceda-wps.badc.rl.ac.uk
http://cows.badc.rl.ac.uk/cows_wps.html

Centre for Environmental
Data Archival
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uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Architecture;: COWS-WPS

Pylons COWS-WpS

Service Container Library

WPS Service ' Process Module
% Process Module

Process Module

GridEnQine GridEnQine GridEngine

Execute host Execute host Execute host

Centre for Environmental
Data Archl\ al
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CEDA-WPS Workflow

or eage - Niilz Fircfox

View Higtory Eookmarks ook Help

e X A ([ e ader ups request - 2 ups F

A “ C O St O n I n C a I I 2 MestVisted . Headlines 2 SSC || Intianet [8) O2Box = FP 0] STFC-reil 4+ CEDA-Trac
] || Wecometothe CE. x | | Confimmationpage X | | 6.The COWSWPS... x | M Gril-noox(G22)... | ) Repository Workn.. | 4 scratch/astephend.. * | s NDG Securty~Trec x | | STFC Project Mara.. x

(B) PO Il to u pd ate the J ob status. COWS Web Processing Service  suruesrosssrsnnosc/irsranevor

Home Capabilities View Submit Jobs Documentation Login

( ) re t r I e V e J O e t a I S a n Information about your asynchronous job
H H ‘You have requested to run a "ExtractUKStationData" job that will be run on the offline batch processing system. These jobs are controlled by a queuing system
O u p u S rev I O u S J O S C a n e and it may take some time for your outputs to be produced

The system estimates has estimated the following informaticn fer your job:

displayed

Estimated volume: 130.0 MB

(E) outputs can be downloaded.

Submit

o — 5:
g e
Je0! 01/04/2011

Yiew Figtory Bookmarcs Tocls Helo

BN¢] & (0 httase bad -ttty ——y 43082 status oy -

1 MestUisted 5, Headines  S5C ] nrnet [B] C280x = P2 (0] STRC-mal ¢ CEDA~Tec

|| c01182653...| ] Gmsil- Vi... () Google Cel. | g Comection...| g ProofirgG..| || WPS L. x [+~

4% UkcioDdp,

4 CowsFram.. | 8} CowsFram.

<] .S pro. || Submissio | &WpSpro. | || Quiccrest,

Job: bd01173f02aad6f9f9e4519c2aada’552

Please note that offline jobs are scheduled and may take a long time tc run. This page will continue to poll offline jobs when they are running unless you click the
"stop polling" option when it is visible. You will receive an e-mail when your offline jcb has run so ycu do not need to stay on this page. Note that ycu can view all
previous jobs on the Jobs page

Nermal View

Your job is currently running. The job is 0% ccmplete....Polling again in 3 seconds...
Cancel this job | stop polling

DETAILS

Job ID = bd01173f02aad619f9e4519c2aadas52

Completion Time = Undefined

Job Request URL = http//ceda-wps1 badc.rl.ac.uk: P! ?Req X a&Format: xmi&ldentifier=CD!
Status=false&Datalnputs=Variable=u EndDate Time=2076-08-27T00:00:00; Dataset=/usrilocal/cows_venv/local_distsicows_wps/cows_wps/tests/data/ccml
leg_hadem3 xml;StartDate Time=2075-10-02T00:00:00

Request Description = \Writes a text file and returns an output.

Request Type = data sync

Job Capabilities = Undefined

Estimated Job Duration = 10 seconds

Estimated Output Size =0.01 MB
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CEDA-WPS Workflow

7 -| |43 pip

Hesdines  SSC _ Inanet [8 0280x = PP (0] TFC-mil 4 CEDA~Trac

| 2 ket | | Submisio. | 83 Consfam..| 83 CousFam..| | 4. WPSpro.| | Quickretn. | || OLGZSS...| 1) G- M. | ) Google Cl.| @ Conection. | g Proofing G| | WRS 1. x

(A) “cost-only” call. e e s

DETAILS

(B) poll to update the job status.

Completion Time = 2011-03-28 21:26:54
Job Request URL = http://ceda-wps1.badc.rl.ac.uk D

q
. . . :EndDateTime=2076-08-27T00:00:00;D: ,_venvilocal_dists/cows_wps/cows_wpsitests/data/cdml
re r | e V e O e a | S a n Jeg_hadem3 i StariDateTime=2075-10-02T00:00:00
Request Description = Writes a text file and returns an output

Request Type = data sync
Job Capabilities = download

outputs (D) Previous jobs can be e
displayed A
(E) outputs can be downloaded. T e

@) Jobs Page - Mozilla Firefox Piew History Bookmarks Tooks Help

Eile Edit View History Bookmarks Tools Help P C A (L httpy/ceda-wpsL badc dac.ukfjobs 7 -] [#] - setcting curent object withjavery 2| K54

>

- 8 ([ wttp:/fceda-wpsl.bade.rlac.ukfjobs 7% -| [*B- selecting current object withjquery P | K34 2| MostVisted 5 Headlines & SSC | Intranet [8] 02Box = FP (0] STFC-mail 4} CEDA-Trac

£ MostVisited . Headlines & SSC || Intranet [S) 0280x => FP (O] STFC-mail &+ CEDA—Trac Welcome tothe CEDA-WPS | JobsPage x || tobspage % | B UK Clmate Projections - UKCPI9.G.. | -

C A

Filter the Job List

Please select the filtering options and press the 'Filter jobs' button to submit the new filter settings.

[} Welcome to the CEDA-WPS 5| [ Jobs Page x|} Jobs page | @B UK Climate Projections - UKCPO9 G ¢ | =

Total jobs matched:

Request ID

User Submission time Job status Action

Job ID matches (regular expression)

dc8flebda35308d1af517159cea3c957 1 Ag.Stephens 2011-03-22 13:12:36 | COMPLETED | View job infofoutputs

Job Status COMPLETED

39a3d57ded985722f5e5087710139e20 |1 Ag.Stephens 2011-03-22 13:12:10 | COMPLETED | View job infofoutputs
View job infofoutputs
View job infoloutputs
View job infofoutputs
View job infoloutputs
View job infofoutputs
View job infoloutputs
View job infofoutputs

View job infoloutputs

ANAR1NN122430eaR3NA7FAA7ANR2NRGE |2 An Stanhens 2011-02-22 0N-15-14 | FAIL FN \liew inh infainutnuts

58d702eb14076da7e44f83d1351f781ff Job Type - Please select - ~

Ag.Stephens 2011-03-2209:43:19 | COMPLETED

13b386bcbe70336d6b16fa0f14f4277f 2011-03-22 09:41:44 | COMPLETED

Ag.Stephens Job submitted before (format: YYYY-MM-DDThh:mm:ss) 2011-03-22T00:00:00

cd1cb42905eca2878ebbe7a13e548038 Ag.Stephens 2011-03-2209:41:12 | COMPLETED

Job submitted after (format: YYYY-MM-DDThh:mm:ss)

ddbd88153a56916eccafbec3e5813b36 Ag.Stephens 2011-03-22 09:40:31 | COMPLETED

12732bedadf0df01b53cd09186cb9de9 Ag.Stephens 2011-03-2209:39:17 | COMPLETED

Click the button to re-load the page with these settings | Filter jobs

7902d8fb7fb808efcbd40dead2e3cf61 Ag.Stephens 2011-03-22 09:37:33 | COMPLETED

8ff421533b9048b02b9956d8749bb97a Ag.Stephens 2011-03-22 09:33:13 | FAILED

ab5cf53e02b1d97eab2cbE99a8fEb0e

Ag.Stephens 2011-03-22 00:32:50 | FAILED

Doy

Centre for Environmental
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