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3. WPS CLIENT: COWS WPS Ul

A web-client has been recently developed that is currently tightly-coupled to the COWS WPS server implementation.
The client, the COWS WPS Ul, presents human-readable HTML views of the “Capabilities” and “Process Description”
XML documents. Job management tools enable searching and filtering old jobs, viewing outputs, and cancelling a job

1. INTRODUCTION TO WPS , ,
Web Processing Service (WPS) is an Open Geospatial Consortium (OGC) standard currently at version 1.0.0 (OGC, The COWS WPS N \"ewed from the Cllent

2011). Compared to other OGC services WPS is still relatively new but has the potential to act as an important

component in the web service landscape. The WPS interface consists of three main methods: (i) GetCapabilities - [Prosess neme Short description Full description s Options currently running.
an XML document outlining the processes deployed within the WPS; (ii) DescribeProcess - details of the (cOMSDescrbevarabieDomain [ ioe O &M SIS ot provige odpst el vetals
. . cee . . - Writes a text file and returns . Writes a text file and returns  |Submit job The COWS WPS UI
inputs/outputs for a given process; (iii) Execute - a request to execute a job accompanied by the process ID and a i—— enowpt______ 1271 = R P presents the capabilities One of the most powerful aspects of the Ul is its ability to automatically generate a submission form for a given
set of input parameters. | of the WPS and its process based on the input parameters defined in the configuration file. This web-form can generate an interactive

_ _ . _ . _ _ Av— ebmreSemceWrapperpmess PSS, (RO EEIE map for bounding box selection and appropriate input elements for other typed selections such as date-time and
WPS provides a generic framework suitable for implementing web services that cannot be delivered by the S e e — PIoEess t:Ie description, integer. By extending the list of known types beyond those listed in the WPS specification a rich client application can
commonly adopted Web Mapping Service (WMS), Coverage Service (WCS) and Feature Service (WFS). Its FulDesrpon: The WCSWrppar pracessproces s suesing i f Wi Coversgs S (1C3) ol g g]rzl:,?;:g outputs are be produced. For general development of web services this provides rapid deployment of web-clients without the
CaEaSH:FV for Zsynchronohus. jgb mahnagﬁmedr;ff m?kes WPS a gocl)d c.andid-ate for Ir:\anaging offlige processes, 3@;“9;2’;2.‘%2&3%Eé"ﬁ:;?.%i}{é‘“&:}iﬂ}Jﬁ%‘fgJE?&:Z.%‘?&‘;em"aeriﬂ‘;?i‘;,‘;Tii',lﬁﬁ!i‘fiﬁ!ﬁﬁé‘.’"TEL‘?;Z%EEQ?L’%‘L%"ZEThZZ | need to produce bespoke interfaces for each new process. Put simply, the client/server coupling provides a
scheduling and service-chaining when handling large requests lasting minutes, hours or even days. FRPESp ENETIS TR bR Ane b founese e

Since each_coverage provided by a WCS maybe_deﬁned '_againstdifferentdimensions (such as “Level")the_clientmust framework to make any plece Of USGfU' COde avallable aS a Secured Web SerVICe Wlth a Web front_end for managlng

user interactions.

Process Inputs

Version number: |Parameter name |Data type |Item or array|Permitted lengths |Allowed values |Is dynamic?
® hitp://ceda-wps1.badc.rl.ac.uk:8443/coapec_100yr_data/wcs,

Is process cacha http://ceda-wps1.badc.rl.ac.uk:8443/ecmwf-

The Centre for Environmental Data Archival (CEDA: http://ceda.ac.uk) manages holdings of atmospheric and WeSEndPoin - E‘t‘ipbt"ﬁmfs:gi“:‘w?’;E§43.:jtm$gg'”t”” 4- S E RVI CE'CHAI N I N G WITH WPS

era-interim_waas_data/wcs, http://ceda-

earth science data approaching a petabyte in volume. This archive requires sophisticated tools to allow users to S e The WPS 1.0.0 specification assumes that all input parameters to a given process are static. Experimental work to

discover and request the data they need. Requests often result in many gigabytes of output. Having already o o : : - investigate service-chaining with OGC WCS has identified that a more flexible approach could be useful.
developed the CEDA OGC Web Services (COWS: http://cows.ceda.ac.uk) framework it was a logical progression

to build the COWS WPS in the same Python-based software stack.

Many WCS implementations do not have the capacity for asynchronous interactions and may therefore require

| S - onse Ieort a valos of e sting The Ul automatically generates repeated access for batch requests. Placing the WPS in front of a WCS allows the WPS to manage a set of WCS
The COWS WPS framework (http://cows.ceda.ac.uk/cows wps.html) builds upon a host of open source tools to e e rence oot et b bor e submission forms for each calls within a single request. In this configuration, the WCS parameters reflected in its “GetCapabilities” and
1 1 “ ” e ollowing geographical extent: -30, -30, 30, - - . o o . .

allow fast prototyping and deployment of web services as WPS “processes”. New processes can be added by North: 00 following geographical extant: -30,-30, 30 process. This includes bounding “DescribeCoverage” responses are made visible to the WPS Process Descriptions (returned from requests to the
the simple addition of a configuration file, describing inputs and outputs, and a Python wrapper module that R R ——— btof(' dite/t'me' ORI [iEEEr 2 “DescribeProcess” method) by the use of “dynamic parameters”. These dynamic parameters are not available to

: : : : : : string types. : . : : :

interfaces the processing code with the WPS framework. The framework integrates with CEDA Security = , - the WPS client until certain service calls have been made. Such parameters are not static and therefore cannot be
middleware (Kershaw et al, 2011), enabling calls to the service, and more importantly to a specific process, to represented in the “DescribeProcess” document returned from a standard WPS.

be intercepted and checked against an XML-based authorisation policy. Dual OpenlD and PKl-based : Define your inputs

authent|cat|0n SChemeS are Supported il 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.
. This process includes arguments for which the pgssible values are dependent on calls to an external process. Please click the 'Update form' button at any time to
The COWS WPS is operationally deployed behind the UK Climate Projections User Interface et B s e L L Servi haini |
. . . . . . . . . . Define your inputs erVIce-C alnln exam e
http://ukclimateprojections-ui.defra.gov.uk) and within CEDA. Deployment at other institutions is expected as Dataset — Ploase select - 1 This fleld Is dynamic, please select other . & P
( ploy p
. . ‘ : : i options then click ‘Update form' to populate 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. In this example the COWS WPS Ul generates a form

Pa rt Of the upcoming GS-fUI’]dEd EXAI"Ch pI"OjeCt T e e ;:1:“:5;:1“; E:tldl Then please select an item Click the 'Submit' button to submit your request. for the “WCSWrapper” process. When the page

This process includes arguments for which the possible values are dependent on calls to an e ss. Please click the 'Update form' button at any time to |oads the user can VieW the (A) ”WCSEnd Point"

A options. These are listed in the process

WCSEndPoint ‘ http://ceda-wps 1 badc rl.ac_uk:8443/coapec_100yr_data/wcs Please select an item from the list. Conf|gurat|0n flle' Once d WCSEnd POInt IS SeIeCted
the user clicks the “Update form” button to load the

Coverage coapec_100yr_data_CH302 - Multiple inputs are allowed. This field is . « )
dynamic, please select other options then available Coverages (B) The Coverages are
coapec_100yr_data_O3 = click 'Update form' to populate the form field.

Variable — Please select - This field is dynamic, please select other update the argument options based on the selections you have made.

theta options then click 'Update form' to populate
= the form field. Then please select an item
from the list.

Description ‘long i+ Please select an item from the list.

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

When the user submits a job (A) the Ul makes
: : a “cost-only” call to find out if the job needs
Information about your asynchronous job Job: bd01173f02aad6f9f9e4519c2aad4a552
You have requested to run a "ExtractUKStationData" job that to be run asynCh ronOUSIV' Once runni ng the Please nr:;te that _ofﬂinejob_s _are_s_cheduled a_nd may take a Iong time tg
and it may take some time for your outputs to be produced. Ul pol Is the WPS server (B) to u pdate the jOb ;Sr?\ﬁozos"}gg; %%t';l‘jggg 'ta's :I's'ble' You will receive an e-mail when
The system estimates has estimated the following information status. On com pletion (C)r JOb details d nd Normal View
Estimated duration: 1.0 minutes OutputS dare d |Sp|ayed d IO”gS'de the WPS Your job is currently running. The job is 0% complete....Polling again
Estimated volume: 130.0 MB “ ” . Cancel this job | stop polling
Execute Response” XML document. Previous
jobs can be filtered (D), displayed (E) and

related outputs can be downloaded.

o oM8es8 V24
et e e extracted from a call to “GetCapabilities” at the
the list. WCSEndPoint. When the user selects a Coverage

Q o V4 o Q V24
TimeStep -00:00. Multiple inputs are allowed.This field is and C|ICkS Update form the TImeStepS (C) are
100 00 00 dynamic, please select other options then loaded. Once all selections have been made the
click 'Update form' to populate the form field. . " "
Then please select one or more items from user can click “Submit” to make a request to the
the list.
S WPS. The WPS then calls the WCS “GetCoverage”
' lick to update the options above based on the selections you have made. ) ) )
Submit | Click this button when you are happy with your selections. methOd at the WCSEndPomt Wlth approprlate

Coverage and TimeStep parameters.

Features of WPS and useful extensions

WPS v1.0.0 features

A web service interface, using POST or GET.

* Asynchronous reporting and control of jobs.

e A defined XML interface for responses, including exceptions.
* A common format for passing arguments to the server.

* Job status interrogation.

Please click the submit button to confirm you wish to run the |

Submit

DETAILS

Job ID = bd01173f02aad6f9f9e4519c2aadad52

% 5. CONCLUSIONS

A PRase select the filtering options and press the ‘Filter jobs’ button to submit th Due to its asynchronous job management and generic capability for deploying processes WPS has the potential to

Completion Time = 2011-03-28 21:26:54 Job ID matches (regular expression)

Job Request URL = http://ceda-wps1.badc.rl.ac.uk:8080/wps/Execute?Request=Execute&Format=tex become a major pa rt Of the fUture OGC SerVice Iandsca pe. The COWS WPS iS a PythOn'based tightIY'COUpled

Status=false&Datalnputs=Variable=u;EndDate Time=2076-08-27T00:00:00;Dataset=/usr/local/cows_ve
/eg_hadcm3.xml:StartDate Time=2075-10-02T00:00:00 Job Status COMPLETED

Reauest Deseription = Writes  textfl and retume an cutput ) client/server implementation that builds on the standard to provide a useful and flexible framework for rapid

Request Type = data sync Job Type - Please select — ~

Job Daration= 1 sseond development and deployment of new processes. Investigations into service-chaining have shown that future

Output Size = 0.01 MB Job submitted before (format: YYYY-MM-DDThh:mm:ss) 2011-03-22T00:00:00

OUTPUT FILES E Job submitted after (format: YYYY-MM-DDThhrmm:ss) versions of the standard may benefit from a more dynamic approach to defining input parameters.

Extensions in the COWS WPS

 Ability to inform users via e-mail when a job has completed (or failed).

* Integration with CEDA Security middleware.

e Coupling to a web-client to auto-generate process submission forms and interrogate current and
previous jobs.

e A configuration mechanism to add new processes via a simple configuration file and a single
Python interface module.

e Connection to a parallelised processing back-end using Sun Grid Engine.

* Make a “cost-only” request to estimate the job size and duration without executing the process.
e Zip up output files and report details of their contents in the XML response.

The following file outputs are 3

Request ID User \/ Submission time Job status Action
e B || desf1ebda35308d1af517159cea3c957 Ag.Stephens 2011-03-22 13:12:36 | COMPLETED | View job info/outputs References:

39a3d57ded98572215e5087710139¢20 Ag-Stephens 2011-03-22 13:12:10 | COMPLETED | View job info/outputs The Open Geospatial Consortium (OGC) Web Processing Service, (2011). Available from: http://www.opengeospatial.org/standards/wps
o8d70zeb14076daTeAATE3AT3OTITEN A9 Stephens 2011°05-22 094319 | SOMPLETED | View Job Infoloutputs Kershaw, Philip et al., (2011). Building a Web Based Environment for the Intercomparison of Distributed Environmental Science Data:
Challenges in Access Control and Security. EGU2011-7579, Poster XL234. (Visible: Thurs 7 Apr from 17:30 - 19:00).
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