Delft-FEWS — Testing the Pl Web Service locally

New features & enhancements in Delft-FEWS 2022.02

Video and voice-over by: Gerben Boot = ™ 4
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What is a web service...?

« A web service facilitates communication between two machines in a network.
« Computer-to-computer communication vs computer-to-human communication (GUI, keyboard).
« Delft-FEWS example: e.g. data in the central database is retrieved by an external web site.
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Why do | need it...?

« The Delft-FEWS database contains numerous data of various sources:; observations, historical data
or forecasts but also maps and displays.

« Sometimes external (web) applications want to use this data for visualization purposes.
« The Delft-FEWS Pl Web Service allows you to access the Delft-FEWS database using an API.

« API stands for Application Programming Interface and is a set of rules that allow programs to talk to
each other through the internet.
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How does a web service (API) work?

In principle it is a ‘question’ & ‘reply’ game...

In technical terms:
You submit a request to the API through a URL (will also work in your internet browser)

You receive a response from the API as data in a specific file format (i.e. pi-xml or pi-json)

Example:

Request: http://localhost:8080/FewsWebServices/rest/fewspiservice/vl/parameters

Response:

<?xml version="1.8" encoding="UTF-8"2>

<unitroC</unit:
¢displayUnitroC</displayUnit>
<usesDatum>false</usesDatum>
</parameter:»
</timeseriesparameters>

<timeseriesparameters xmlns:xsi="http:// www.w3.org/2881/XMLSchama-instance”
<parameter id="T.obs.mean" parameterGroup="Tempsrature"”>»
<name>0bserved Monthly Average Temperature<d/name:
<parameterType>instantansous</parameterType>

{

"version™ : "1.25",

"ti

meSeriesParameters” @ [ {
id" : "T.obs.mean"”,

name" : "Observed Monthly Average Temperature",

"parameterType” : "instantaneous”,

“unit" : “eC",

"displayUnit" : "oC",
“"usesDatum” : "false”,
"parameterGroup” : "Temperature”

Pl-XML
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http://localhost:8080/FewsWebServices/rest/fewspiservice/v1/parameters

Available FEWS web services...

The Delft-FEWS Web Service offers different types of data exchange interfaces

« PI REST Web Service - querying filters, parameters, locations, scalar timeseries, rating curves etc.

Web Mapping Service (WMS-T) - gridded data/spatial maps as images (source: Spatial Display)
« Schematic Status Display (SSD) Web Service - complete Schematic Status Display images
« And many more, check WIKI for a full list: 18 Data Exchange Interfaces
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https://publicwiki.deltares.nl/display/FEWSDOC/18+FEWS+data+exchange+interfaces
https://publicwiki.deltares.nl/display/FEWSDOC/18+FEWS+data+exchange+interfaces

Relevant configuration...

Different files in your Delft-FEWS configuration folder are used to configure what data is accessible
through (one of) the FEWS Webservices:

* PiServiceConfigFiles/WebServices.xml - for use in the pi web service

* RegionConfigFiles/Filters.xml - scalar series accessible to Pl Web service

» DisplayConfigFiles/GridDisplay.xml - gridded series accessible to WMS service

» DisplayConfigFiles/ScadaDisplay XXX.xml - schematic status displays accessible to SSD service
« |dMapFiles/ldMapping Files = map Delft-FEWS ids to something pretty

WebServices.xml

<?xml version="1.8" encoding="utf-g"#»

<webServices =mlns="http://waw.wldelft.nl/fews" xmlns:xsi="http://www.w3.0rg/2081/ XML 5chema-1instance” xsi:schemalocation="http:/ www.wldelft.nl/fews hitp://fews.wldelft.nl/schemas/versionl.@/webServices.xsd"»
<generals
<filtersx> P - I
<filterIdsmyFilterIde</filterId: - FI ter
«/filters»
<testPageenabled>true</testPageEnableds < Test Page

<fgenerals>
</webServices»
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Relevant configuration...

Webservices.xml

Filters

> XML
Al filters

> XML

- webiervices
xmins
xmins:xsi

xsirschemaloca...
general

.

4 wmsService
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hitp:dhwewrw. widelft.nlifews
hitpc it e w 3.0rg/2001 ZXMLSchema-instance

hitpc e wow widelft.nlifews hitpodfews.widelft.nl'schemas/version1.0/webSq

:| filters

{} exportFlagConv...
{} exportUnitConv...
{} importUnitConv...
{} exportidmapld
{} importidmapid
{} missingValue
{} omitMissingVal...
{} readonlyMode
{} testPageEnabled

{} filterld
export_flagconversions_id
export_unitconversions_id
import_unitconversions_id
Expert_UMAguo
ldExport_UMAguo

-959

falze

falze

true

wmsAllowedGridPlotGrouplds

{} gridPlotGroupld

timeseries

xml

= version
= xmins
= xmins:uxsi

= xsirschemaloca.. hitpiwww.owidelft.nlifews hitps./ifewsdocs.deltares.nl’schemas/version1.0/fiters. xsd

§ Comment
£} defaultFilterld

1.1
hitpediwew weowidelft.nlifews
httpediwew wew 3.0rg/2001/XMLSchema-instance

These are the actual fitters
OverzichtVWaterstanden

Al filter (4
= id
1 |Overzichten
2 Metingen
3 Deelgebieden

/74

= name {} viewPermission {} child

Overzichten > child (2
Meetlocaties > child (=
Deelgebieden > child (1

ebservice administration child (4

= foreignKey

b 5 1 Overzichten
WeDservice .
2 Metingen
3 Deelgebieden
| 4 SystemMetrics
{ Comment The sub fiters
> filter (12
X ML
« gridDisplay
= xmins hitp:/lherww. widelftnlifews
= xmins:xsi http:/iwww. w3.0rg/2001/XMLSchema-instance
= xsizschemaloca... hitp:/ivww. widelft. nlifews hitps:/ifewsdocs.deftares nl'schemas/version1.0/gridDisplay xsd
{3} title Regoe Radar display
{} exportShapeldF... @D@
ECMWF > defaults (2
« gridPlotGroup (5
= id = name {} gridPlot {} gridPlotGroup
1 IRC > gridPlot (14
\ 2 Gemeenten Gemeenten i gridPlot (12
3 Harmonie-Arome > gridPlot (£
\ECMWF ECMWF gridPlotGroup (2
o =id = name {} gridPlot
S p atl a ata 1 ECMWF_hres ECHWF (hres) ~ gridPlot (3
2 ECMWF_hres_bc ECMWF (hres-bc) ~i gridPlot (2
5 |Deelgebieden > gridPlotGroup (2
6 Overige kaarten > gridPlot (2

GridDisplay.xml
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FEWS Pl Web service in action...

@ Eile Tools Dashboards Options Help

1 open most recent current forecast and adjust system time
2 open most recent forecast and adjust systern time

3 run last created task

* New Feature in 2022.02 — starting the (embedded) web

35 set system time to last available for selection

service on your Stand Alone

7 ids visible

- <F12> + O - start embedded tomcat web service

9 descriptions visible

A verbose lecation tool tips

* From the log panel

€ run workflow test

INFO - Started FewsWebServices: http://localhost:8080/FewsWebServices/ |

T O select by attributes

* Opening the Test page in your browser

L open tabular config files display

«  Submit requests AND get responses

N rollback modifier changes
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http://localhost:8080/FewsWebServices/

FEWS Pl Web service test page

& -2 C @ localhost:8080/FewsWebServices/

Deltares

Web page for testing requests and preview & understand the responses.

Delft-FEWS Web Services PIREST WMS-T SSD WaterML Digital Delta Operating Request

& Delft-FEWS Web Services

Pl REST Web Service

The Delft-FEWS REST Web Service provides a REST based interface to Delft-FEWS and can be accessed by the REST protocol.

Test page » EEELLE ST EE M Open APl documentation page » § Open APl 3 model » §

Web Mapping Service with time support (WMS-T)
The Delft-FEWS Web Mapping Service with time support is the FEWS implementation of the WMS-T OGC standard. It allows
requesting images for plots that have been configured in the FEWS grid display.

Test page » PRl Chici Bl Open API documentation page » § Open APl 3 model » §

Schematic Status Display Service

The Schematic Status Display Service.

Test page » RELESEsLLIChE Dl  Open API documentation page » § Open APl 3 model » §

WaterML Web Service

The WaterML2 Web Service provides a HTTP based interface to Delft-FEWS and can be accessed by the WaterML protocol over
HTTP(S).

Delft-FEWS 2022.02 New Features
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FEWS Pl Web service test page: REST Web Service

Delft-FEWS Web Services

& Delft-FEWS Pl REST Web Service

Get filters that are a subfilter of the default filter. An existing subfilter of the default filter id can be specified as well.

x 1) & GET nhttp://localhost:8080/FewsWebServices/rest/fewspiservice/v1/filters

Method parameters GET filters

Description

GET locations
GET parameters

GET parameters/nodes
documentFormat GET timeseries

GET timeseries/displaygroups
POST timeseries

GET import/status

GET taskruns

GET moduleruntimes

GET timeseries/grid

GET qualifiers

GET taskrunstatus

POST runtask

GET timeseriesmodifiers

GET modifiers

POST modifiers

GET workflows

GET samples

GET processdata

filterld An existing subfilter of the default filter id

Document format of the response

documentVersion Document version

——

Deltares



Testpage: Request AND Response

Via the GUI Via the Webservice

webservice (webservice)
I~ % Overzichten (Overzichten)
: ChwerzichtWaterstanden (Waterstanden)
L - — — - Querzichtheerslag (Neerslag] _ _ _
Metingen (Meetlocaties)
KunstwerkenSelectie (Waterstanden (selectie
KunstwerkenAllen (Hydraulische geg.(allen])
Meerslag (Meerslag)
wiwh (WIWE)
MPI (Madel Perfarmance Index)
Deelgebieden (Deelgebieden)
SysternMetrics (System Metrics)

|
! |
: x | & = GET: http://localhost:8080/FewsWebServices/restifewspiservice/v1/filters?filterld=Overzichten
|

-—— -
o o o o e

Method parameter
Response X

filterld

<?uml version="1.8" encoding="UTF-8"2>

<filter id="Overzichten">

<name>0Overzichten</name>

<description></description>

<child id="OverzichtWaterstanden">
<name>Waterstanden</name>
<description»</description>

</child>

<child id="OverzichtNeerslag">
<name>Neerslag</name>
<description></description>

</child>

</filter>

</filters>

Deltares

<filters xmlns:xsi="http://www.w3.org/2081/XMLSchema-instance” xmlns="http://wew.wldelft.nl/fews/PI" xsi:schema

o o o Get filters that are a subfilter of the default filter. An existing subfilter of the default filter id can be specified as well.

%e default filter id

fresponse

|
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webservice (webservice)
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E SystermMetrics (System Metrics) 7975 Mpl {MDdEl F'EI"FEIFFHEHCE |ndE:{:|
[=1 - .
@ s Deelgebieden (Deelgebieden)
A ST_01_86.10 (010-Archem Beneden Regge) 7925 . -
% A ST08.37.43 (013-Veeneleiding Russendijk) S‘_‘,."E-tEFI"IMEtFICE— {S}rster‘n MEtFICE:l
E A 5T_14_21.75 (D16-Mariastuw verdeelw. Loolee/Weezebk) 7800
E A 5T_14_21.75_boven (016-Mariastuw verdeelw. Looles/Weezebk bov 7875
< A ST 02_134.80 (018-Regge Motter)
- A ST 08_0.07 (023-Verdeelwerk Vroomshoop Zwolsekanaal) g 7850
A ST 03_99.12 (078-Regge Deltaplast-Goor) E 7825
A ST 21 35,05 (112-Vleerboersweg (reageert op hoogpeil Middensloot)) £ _
X ST 11.12.10 (120-Stuw Sumpel bov.onderleider Twentekan. ) Iocatl i Id E : : x ST_D-l _351 0 |:D1 0-Archem Beneden HEQQE]
a - .
Hmeting (Gemeten waterstand) - A 5T 08 37.43 (013-Veeneleiding Ruszendijk)
H.updated.voorsp (Gesimuleerde verwachte waterstand (ARMA update)) - ‘ - —
. > A& ST 08_37.43_boven (013-Veeneleiding Russendijk boven)
. A 5T 14 21.73 (016-Mariastuw verdeelw. Loolee/Weezebk)
7a50 A 5T 14 21.75 boven (016-Mariastuw verdeelw. Loolee/Weezebk bov
7.625
o X ST 02_134.80 (018- Regge Motter)
575 X ST 08 0.07 (023-Verdeelwerk Vroomshoop Zwolsekanaal)
X 5T 03.99.12 (078-Regge Deltaplast-Goor)
7500 A 5T_21_35.05 (112-Vleerboersweg (reageert op hoogpeil Middensloot))
TATS ! .
parameterld
TA425 .
—— H.meting (Gemeten waterstand)
Omap [ Guph Ox | @ spatia Dsplay | |- Documents H.updated.voorsp (Gesimuleerde verwachte waterstand (ARMA update])
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Delft-FEWS Web Services

& Delft-FEWS Pl REST Web Service

Get timeseries that are part of the default filter.

x & &' GET hitp:/Mlocalhost:8080/FewsWebServices/restffewspiservice/v1 timeseries?

filterld=0Overzicht\Waterstanden&locationlds=ST_08_37.43_boven&parameterlds=H.meting&startTime=2023-01-09T00%3A00%3A00Z&end Time=2023-01-

10T00%3A00%3A00Z
Method parameters GET timeseries
filterid |Overzichtwaterstanden
locationlds |ST ~_08_37.43_boven
parameterids |H .meting
modulelnstancelds |mc dulginst id1[m instanceid2;.. ;modulginstanceidn]
qualifierlds |qua|iﬁerld1[;qualiﬁell d2;...;qualifieridn]
taskRunlds |taskRun Id1[;taskRunld2;...;taskRunldn]
stariTime |2023-01-09T00:00:002
endTime 2023-01-10T00:00:00Z

Deltares

Description

An existing subfilter of the default filter id

One or more location ids

‘One or more parameter ids

‘One or more module instance ids

One or more qualifier ids. Subset of qualifiers for
which to refrieve time series. All fime series that
have any of the specified qualifierids will be
returned. To indicate that no qualifier is available,

use qualifierlds: "none"

One or more taskRunlds

‘Start time of search peried that looks for
timeseries values that are within this period. If the
stariTime doesn't match a timestamp of the time
series, the closest imestamp before the
stariTime, will also be retumed. Format: yyyy-
MM-ddTHH:mm:ssZ. Take note that if no
stariTime is specified, the starl time of the
requested period will be set to the current time

minus one day.

End time of search period that looks for
timeseries values that are within this period. If the
endTime doesn't match a timestamp of the time
series, the closest imestamp after the endTime,
will also be returned. Format: yyyy-MM-

14



AUAS-0 -0 A0
2023-01-08 20:20
2023-01-08 20:40
2023-01-08 21:00
2023-01-08 21:20
2023-01-08 21:40
2023-01-08 22:00
2023-01-08 22:20
2023-01-08 22:40
2023-01-08 23:00
2023-01-08 23:20
2023-01-08 23:40
2023-01-09 00:00
2023-01-09 00:20
2023-01-09 00:40

{004

7.780

7731

[2023-01-09 01:00 |

2023-01-00 01:20
2023-01-00 01:40
2023-01-09 02:00
2023-01-09 02:20
2023-01-09 02:40
2023-01-00 03:00
2023-01-00 03:20
2023-01-00 03:40
2023-01-09 04:00
2023-01-09 04:20
2023-01-09 04:40
2023-01-09 05:00
2023-01-09 05:20
2023-01-09 05:40
2023-01-09 06:00
2023-01-09 06:20
2023-01-00 06:40
2023-01-00 07:00
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TG00

7875 1

T.TEG

‘Watersand [m] m NAP

7850 1

7825 1

7800 1

7.750 1

black: original reliable
purple: completed reliable

TATE 4

7450 -

TAZE 1

TADD

2023-01-09

20

Response

<qualifierId>NAP</qualifierId>

<qualifierId>WATHTE</qualifierld>

<qualifierId>OuW</qualifierId>

<qualifierId>Waterhoogte [m] [NAP] [OW]</qualifierId>

<timeStep unit="second” multiplier="1288"/>
<startDate date="2023-81-89" time="00:00:00"/>
<endDate date="2023-81-18" time="002:00:00"/>
<missVal>-999.6</missVal>

<stationName>@13-veeneleiding Russendijk boven</stationName>
<lat»52.41900477867649</ lat>
<lon»6.57488517@945151</ lon>

<%>»235788.929<¢/x>
<y>493017.363</y>
<units»m</units:

</header>

<event date="2823-91-83"
<event date="2823-81-03"
<event date="2823-01-89"
<event date="2823-81-03"
<event date="2823-81-03"
<event date="2823-81-03"
<event date="2823-81-03"
<event date="20823-81-03"
<event date="2823-81-03"
<event date="2023-901-83"
<event date="2823-81-03"

srrimnd Aadn_TAA93 a1 A"

pEm_—_——————a
time="00:00:00"lvalue="7.736" flag="e"/» 1
time=“6@:2@:00"'ualue=“?.?86" flag="2"/>
time="0@:40:00" value="7.786" flag="2"/>
time="81:00:88" uaﬂe?f.-]%'ﬁﬁg?ﬂ'rl
time="81:20:80" value="7.788" flag="2"/>
time="81:48:88" value="7.79" flag="2"/>
time="82:00:88" value="7.792" flag="@"/>
time="02:20:00" value="7.792" flag="2"/>
time="82:40:80" value="7.793" flag="2"/>
time="@3:00:00" value="7.733" flag="@"/>
time="83:20:80" value="7.795" flag="2"/>

22 mn AT A AT inT a7 TATY £T o MAN f
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Links to more info (WIKI and FEWSDOCYS)

Everything about the FEWS Web Services

< C @ publicwikideltares.nl/display/FEWSDOC/18-+FEW

Deltares Spa

+data +exchange+interfaces

09 Module datasets and Module Parameters

> 10 Setting up an operational system

11 Setting up a forecasting system

» 12 Configuration management Tool

13 Additional Modules

14 - Delft-FEW

lugins

15 Connect external modules with a model adapter
> 17 Launcher Configuration

18 FEWS data exchange interfaces

> FEWS Web Services

> FEWS P| REST Web Service:

FEWS Web Mapping Service with time support: V

FEWS Schematic Status Display (SSD) Web Servic

WaterML2 Web Service
* Digitale Delta (DD} API

> FEWS Pl SOAP Web Service

bedded - Fews Pl service
> Fews Data Access Component
= Fews JDBC server (EOL 2022.02)
* Fews Workflow Runner service
* JDBC vs. FewsPiService

vitiee

* 19P2

llel running of ensemble loaps and

N

Delft-FEWS as Command Line Runnable : Data C

N T

Pages / Home / Configuring Delft-FEWS - Configuration Guide
18 FEWS data exchange interfaces

& 17 Launcher Configuration

Introduction

Currently there are a number of mechanisms that allow extemal applications to exchange data with the Delft-
FEWS. Importing and exporting data via a number of possible file formats is used in current operational
systems.

Other, more interactive, methods have been developed and are described in this section. Up till now these
mechanisms are not fully developed yet. They have been set up as test cases. each with a particular goal in
mind. The following sections will give a description of the current status of these projects. what their strong
points are and what their weaknesses are.

The Delft-FEWS Web Services provide different web services API's to exchange data with FEWS.

Fews JDBC server (EOL 2022.02) provides a simple JDBC interface. The FEWS JDBC server uses an OC region
configuration and initializes a synchronization process with the MC to update the data. The client application
sefs up 2 connection to the JDBC driver and uses SQL queries to retrieve data. Currently it is only possible to
retrieve data from the FEWS system and not write data to the FEWS system.

Fews Workflow runner service provides a simple APl using a SOAP framework called XFire. The SOAP
framework is set up by passing a configuration file as an argument in the main method of the service runner
class. Once the service is started by the runner class, the client application uses XFire to retrieve a proxy of
the APL. With the proxy instance the client application can run single task workflows on the MC. On running
the a workflow the client must pass the input timeseries arrays as argument to the proxy. The output
timeseries produced by the workflow run are written to output files configured in the configuration file.

1 Configuring Delft-FEWS - Configuration Guide

19 Parallel running

Contents

FEWS Web Services
FEWS PI REST Web Service

FEWS Web Mapping Service with time support; WMS-T
FEWS Schematic Status Display (SSD) Web Service
WaterML2 Web Service

Digitale Delta (DD) API

FEWS Pl SOAP Web Service

vs Workflow Runner service
JDBC vs. FewsPiService

https://publicwiki.deltares.nl/display/FEWSDOC/18+FEWS+datat+exchange+interfaces

Deltares

Delft-FEWS Web Services

se see the latest Delft-FEWS Web Services
documentation at:

* REST Service, Open APl and JSON schemas
* WMS Service, Open APl and JSON schemas
* SSD Service, Open APl and JSON schemas

C & fewsdocsdeltaresnl

Deltares

Delft-FEWS Web Services REST APl v1
OPERATIONS
Filters

fFilters

/Filters/actions

Locations

Parameters

parameters

Importstatus

Tasks

Technical (OpenAPI formatted) documentation

https://fewsdocs.deltares.nl/

Delft-FEWS Web Services REST APl V1 vz zomonosie

2P|

FILTERS

Get f

/filters

ters that are a subfilter of the default filter

REQUEST

QUERY-STRING PARAMETERS

filterld

dacumentve

RESPONSE

EXAMPLE

https://fewsdocs.deltares.nl/webservices/rest-api/vl/#get-/filters

Delft-FEWS 2022.02 New Features
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https://fewsdocs.deltares.nl/webservices/rest-api/v1/#get-/filters
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Contact

A  www.delft-fews.com ¥ @DelftFEWS in linkedin.com/company/deltares

= fews-pm@deltares.nl @ @deltares f facebook.com/deltaresNL



http://www.delft-fews.com/

