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1 INTRODUCTION

In this chapter you will build a Java class that accesses the NWIS Daily Values web service to obtain daily
streamflow values for Big Rock Creek near Valyermo, California, for the year 2001. The class will output the site
code and site name for this location, as read from the web service, as well as the time series of streamflow values.

Computer and Skill Requirements
To complete this exercise, your computer must meet the following requirements:

e  Working Internet connection
e Java SE 5: download from http://java.sun.com/
e NetBeans IDE 5.5: download from http://www.netbeans.org

This exercise assumes that you have some familiarity with general programming concepts and Java.
NOTE: The source code for the nwis.java class created in this exercise is located in Appendix A.

2 PROCEDURE

2.1 CREATING A NEW PROJECT
First, you will create a new Java project.

1. Start NetBeans IDE.
2. Click the File | New Project...

| NetBeans IDE 5.5

&=0 Edit Wiew Mavigate Source Refa

K Mew Project... Chrl+ShifE+1
B ti=w File. . Chrl+M

Creating a New Project

3. In the New Project dialog, select General in the Categories pane. In the Projects pane, select Java Class
Library.



Steps Choose Project
1. Choose Project Categories: Projects:
2 i) General ~| |2 Jdava Application
5 web = | & s
_ ﬁi‘l Enterprise W @ Java Project with Existing Sources
;( | s - El Java Project with Existing Ank Scripk
Descripkion:

Creates a new 125E library in a standard IDE project. A J25E library o
does not contain a main class, Standard projects use an IDE-generated
i i ild. run. and dehon soor nrnieck v

Mext = Zancel Help
||

Creating a Java Class Library

4. Click Next.

5. Inthe New Java Class Library dialog, enter “NwisOneFlow” as the Project Name.

6. Enter the path in which you want the project folder to be created in Project Location. The IDE will create
a subfolder at that location called “NwisOneFlow”, which will contain all files used in the project.

7.
| New Java Class Library
Steps Mame and Location
1. Choose Project Project Mame: | MuwisOneFlow |
2. Mame and Location
Project Locakion: | Cilkemp | [ Erowse, ..,
Project Falder: | C:\tempihwisOneFlow |
Einish l [ Cancel ] [ Help
Java Class Library Wizard
8. Click Finish.

2.2 CREATING A WEB SERVICE CLIENT

With the project set up, you will now create a client for the NWIS web service.



1. Inthe Projects window, right click on NwisOneFlow | New | Web Service Client...

| NetBeans IDE 5.5 - NwisOneF low

Buld Rum C¥S Taools

» B D

Window  Help

Welcome  *

zenerate Javadoc For Project
Fun Praject

Debug Praject

Test Project e

Sek Main Project

Cinen Benuired Brojerts

File Edit Yiew Navigate Source Refackor
Ty - : = L et |
LB E % | =) ¢
: Projects A0 lfFiIes : Runtime
= & piisOneF | 1z, b
@ Sourdy Build Project:
- TestF
E @ == Clean and Build Project
#-L& Librari )
: Clean Projeck
-3 TestL

| FilefFolder. ..

Java Class. ..

1 lava Package. ..

Java Interface...

[ ] Panel Form...

j JFrame Form...

Eb Ertity Class...

BB Ertity Classes From Database. ..

Adding a Web Service Client

2. Inthe New Web Service Client dialog, enter

http://river.sdsc.edu/waterOneFlow/NW1S/Dai lyValues.asmx

3. For the Package, enter “org.cuashi.wof.ws.nwis”.
4. For the JAX Version, select JAX-WS.

E| New Web Service Client

Steps W5DL and Client Location

1. Choose File Type
2. WsDL and Client Location

Specify the WabL file of the Web Service,

() Project: |

| Erowse, ..

() Local File: |

| Erowse. ..

(%) WSDL URL: ||teroneFIDW,I'NWIS,I'DaiIWaIues.asmx?WSDL | [ Set Proxy... ]

Specify a location Far the client,

Project: | MwisOneFlow

Package:

Frg.cuashi.wof.ws.nwis A |

18 Yersion: |J""\><'W5

[ Finish H Cancel ” Help

New Web Service Client Wizard
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5.

Click Finish to compile the web service client class.

2.3 CREATING A CLASS TO CONSUME A WEB SERVICE

In this section you will create a new java class, wof.nwis, that accesses the web service client you just created. The
class will download a time series of daily streamflow values at Big Rock Creek near Valyermo, California, for the
year 2001. The site code for this location is 10263500, and the variable code for streamflow is 00060. You will
hard code both of these values into the class. You will also hard code the time span (the year 2001). In a more
robust application, you would let the user supply these parameters. The class will output the name of the site, its

site code, and the time series of values.

1.

2.

3.

In the Projects window, right click on the NwisOneFlow project |New | Java Class...

Projects 4 % | :Files

@ 1 Build Projeck

e
| ] FilefFalder...
a I - Fi-i

@ wWeh Service Cliert...

Clean and Build Project

: Runtime Welcome
|

Creating a New Java Class

In the New Java Class dialog, enter “nwis” as the Class Name, and “wof” as the Package.

Steps

Mame and Location

1. Choose File Type
2. Mame and Location

Class Mame: | qwis |

Praoject: | MiisOneFlaw |
Location: |Su:uuru:e Packages W |
Package: |W|:|F w |

Created File: |C:'I,I:emp'l,NwisDneFIDW'I,src'I,WDF'I,nwis.java |

Einish H Cancel

New Java Class Wizard

Click Finish.




Now you will add a “main” procedure, which is the default procedure that will run when the class is invoked.
It is within this procedure that you will eventually add the code to retrieve the time series values.

4. At the end of the source code for the nwis class, enter the following code.

public static void main(String[] args) {
}

The screenshot below shows the result.

package wof;

_."l**
W
* Bauthor whiteaker
i

public class nwiz |

A% Creates a new instance of nwis */
public mwis()] {

}
T public static wvwoid main(3tring[] args){

—d

Now you will create the code for calling the web service. Fortunately, the IDE can create most of the code for

you.

5. Right click within the code for the main method, point to Web Service Client Resources, and then click Call
Web Service Operation.

T public static void main(53tring[] args){

} o To k
Select in b
1 ‘Web Service Client Resources Call Wweb Service Operation

Calling Web Service Operation

6. Inthe Select Operations to Invoke dialog | GetValuesObject | OK.



£ Select Operation to Invoke

Available Web Services:

= MwisOneFlow
=@ Dailyvalues, asm
=@ NWISDailyvalues
Eﬁ WakeroneFlow
@ GetYalues

Invoking GetValuesObject from NwisOneFlow

After you click OK, the IDE generates code for calling the GetValuesObject method from the NWIS web service.
The IDE creates variables (e.g., location) for storing the parameters that will be sent to the web service, but
leaves them empty for you to fill in later. A screenshot from the code editor is shown below.

public static woid main(3tring[] args){
try { // Call Web Service Operation
org.cuashi.wof.ws.nwis,  NIISDailyValues service =
new org.cuashi.wof.ws.nwis . HWISDailyValues () ;
org.cuashi.wof.wes.nwis. WaterOneFlow port =
service.getWaterOneFlow() ;
A4 TODO initialize W3 operation arguments here
java. lang.3tring location = "7
Java. lang. 3tring wariable = "7";
java. lang. 3tring starthate = "™;
java. lang. 3tring endDate = "}
java. lang. String authToken = "7:
J# TODO process result here
org.cuashi.wof.ws.nwis. TineSeriesResponseType result =
port.getValuesObject (location, wariable, startDate, endbate, authToken):;
Systen. out.println(“Fesult = "+result):
Y catch (Exception ex) |
A4 TODO handle custom exceptions here

Screenshot

When executed, the above code creates a web service, gets an instance, and then calls GetValuesObject. Now
you will hard code the parameters for our site of interest. Remember, you are hard coding these parameters
for this simple example application, but a more robust application would read these parameters as inputs
from the user.

7. Fill in the parameters for calling the web method.



jJava.lang.String location = ;
jJava.lang.String variable = ;
jJava.lang.String startDate = ;
jJava.lang.String endDate = ;
jJava.lang.String authToken = ;

A screenshot from the code editor is shown below.

public static woid mair(3tring[] args) 1

try
org.cuahsi.his. 1 0.ws.WaterOneFlow service = new
org.cuah=i.hi=s. 1 0.ws.WateroneFlow(]) :
org.cuahsi.his. 1 0.ws.WateroneFlow3oap port =
gervice.getWateroneF low3oap () ;

java. lang.3tring location RWIS: 102635007 ;

Java. lang.3tring variable = "HNIWI:O0O0607;
java. lang.2tring starthate = T2001-01-041';
java. lang.3tring endbate = "Z001-12-31";
java. lang.3tring authToken = T}

org.cuahsi.waterml. 1.TimederiesPesponseType result = port.getWaluesObject
[location, wariable, startDate, endDate, authToken):

Iystem.out.println("Eesult = T4+result);

} catch [(Exeeption ex) |

Now you will create variables to store the site code and name as read from the web service.

8. Inthe main procedure, above the try statement, add the following lines of code.

String siteCode null;
String siteName = null;

A screenshot of the code editor is shown below.



public static wvwoid main(3tring[] args){
String siteCode null;
String sitelName null;

try { // Call Web ZService Operation

Screenshot

To output the datetimes and values in the time series, you will use a List object.
9. Below the package declaration, add an import statement for the List library.

import java.util_List;

A screenshot from the code editor is shown below.

package wof;

Hlimport Jjava.urtil.List:

?;"**

Screenshot

You will now tell the IDE to output the site code and site name to the Output window of the IDE.

10. At the end of the try statement, replace the line that begins with “System.out.printIn” with the following
lines of code, in order to output the site information:

org.cuashi.wof.ws.nwis.SitelnfoType sit =

(org.cuashi.wof.ws.nwis.SitelnfoType)

result_getTimeSeries() .getSourcelnfo();
siteCode = sit.getSiteCode().get(0).getvalue();
siteName = sit.getSiteName();

System.out.printIn(“siteCode

"+siteCode);
System.out.printIn(*'siteName

"+siteName);

A screenshot from the code editor is shown below.



A4 TODO process result here
org.cuashi.wof.ws.nwis.TimeleriesFesponseType result =
port.getValuesibject (location, wvariable, startDate, endDate, authToken):

org.cuashi.wof.wa.nwis. 3iteInfoType it =

[org.cuashi.wof.ws.nwis. SiteInfoType) result.getTimeSeries () .getSouwrceInfo();
siteCode = sit.getSiteCode().get(0).getValue():
sziteName = sit.getSiteHame () ;

Systen. out.println(“siteCaode = "+sitelCode) !
System. out.println"sitelNane = "+siteNaue);

} catch [(Exception ex) |
A4 TODO handle custom exceptions here

Screenshot

Some notes on the above code logic: You are working with objects, so you need to do some type casting in
order to get the correct object. The line below takes a sourcelnfo type and casts it to a sitelnfo type.

org.cuashi.wof.ws.nwis.SitelnfoType sit =
(org.cuashi.wof.ws.nwis.SitelnfoType)
result._getTimeSeries() .getSourcelnfo();

At present, there are two possible sourcelnfo types: siteinfoType, and dataSetinfoType. If we were writing a
more complete generic parser, we would use getClass().getName(), and cast based on the object type.

Finally, you will add code to output the time series values.

11. Add the flowing code after the last “System.out.println” line that you just added.

System.out.format(*'%20s %10s',"DateTime™,""Value™);
System.out._printin();
List<org.cuashi.wof.ws.nwis.ValueSingleVariable> valuesList =
result._getTimeSeries() .getValues().getvValue();
for (org.cuashi.wof.ws.nwis.ValueSingleVariable value : valuesList ) {
System.out.format("'%20s %10.4F",

value.getDateTime() -toString(),value.getValue());
System.out._printin(Q);

A screenshot from the code editor is shown below.



System.out.println(”siteCode = “+siteCode)
Systen.out.println(“siteNane = “+siteName]

5ystem.out, format (%205 103", Datelime”, Value");
Systen.out.println()
List<org. cuashi.wof.ws.nwis. ValueSingleVariable> valuesList =
result.getTimeSeries () .getValues () .getValue ()
for (org.cuashi.wof.ws.nwis.ValueSingleVariable value : valueslList ) {
Systen. out. format (%208 %10.4£",
value.getDateTime (). toString () ,value.getValue())
Systen, out.println() ;

}
\ catch (Exception ex) {

I} ¥

Screenshot

In the above code, we use a List and a for loop, which are features of java 1.5 and above. We loop through the
set of values, and output formatted strings.

When finished, the code for the main method should look as follows. Note that text for long lines is wrapped.

public static void main(String[] args){
String siteCode null;
String siteName null;

try { /7/ Call Web Service Operation
org.cuashi .wof._.ws.nwis_NWISDailyValues service =
new org.cuashi.wof.ws.nwis_NWISDailyValues();
org.cuashi.wof.ws.nwis.WaterOneFlow port =
service.getWaterOneFlow();
// TODO initialize WS operation arguments here
jJjava.lang.String location = "NWIS:10263500";
jJava.lang.String variable = "NIWS:00060";
jJava.lang.String startDate = ""2001-01-01";
jJava.lang.String endDate = "2001-12-31";
jJjava.lang.String authToken = "'"';
// TODO process result here
org.cuashi.wof.ws_nwis.TimeSeriesResponseType result =
port.getValuesObject(location, variable, startDate,
endDate, authToken);

org.cuashi.wof_ws.nwis.SitelnfoType sit =
(org.cuashi.wof.ws.nwis.SitelnfoType)
result.getTimeSeries() .getSourcelnfo();
siteCode = sit.getSiteCode().get(0).getValue();
siteName = sit.getSiteName();

System.out.printIn(‘'siteCode = "+siteCode);
System.out.printIn(‘'siteName = "+siteName);
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System.out.format(*'%20s %10s',"DateTime","Value™);
System.out._printin();
List<org.cuashi.wof.ws_.nwis.ValueSingleVariable> valuesList =
result._getTimeSeries() .getValues().getvValue();
for (org.cuashi.wof.ws.nwis.ValueSinglevariable value :
valuesList ) {
System.out.format(*'%20s %10.4f",
value.getDateTime() -toString(),value.getvValue());
System.out.printin(Q);
}
} catch (Exception ex) {
// TODO handle custom exceptions here
}

With the code finished, all that is left is to compile and run the file.

12. In the Projects window, right click on nwis.java | Compile File.

: Projects 1 x |:Files : Runtinue
= MwisOneFlow
EI@ Source Packages
=
s v

@ Test Packages Open

Compile File Option

13. In the Projects window, right click on nwis.java and then | Run File.

Projects il X | :Files : Runtime
= & MwisOneFlow
=L Source Packages

g S wof

E&E, rwis. java

@ Test Packages Open

1@ Libraries Compile File Fa
1@ Test Libraries Run File ShifE+F&
[ P L 0 P S OO O

Run File Option

In a moment, you will see the results of the GetValuesObject call as text in the Output window.

11



: Output =0k
Retrisver Qubput * | MwisCneFlow (run-single) =
init: i
deps-jar: =
Wwsinmport—init:
wsinport-client-check-DailyValues. asmx:
wsinport-client-DailyValues . asmx:
wsinport-client—generate:
wsinport-client—-conpile:
compile-single:
run-sihgle:
ziteCode = 10Z&3E00
siteMams = EIG ROCE C NE VALTERMO CA
LateTinme Valus

EQO01-01-01TO0Q:00:00 E.3000

EQO01-01-0zTO0:00:00 E. 4000

EQO01-01-03TO0:00:00 E. 4000

EQO01-01-04TO0:00:00 E. 4000

EQO01-01-05TO0:00:00 E. 4000

EQO01-01-0&TO0:00: 00 E.&0oao

EQO01-01-07TO0:00:00 E. 4000

EQO01-01-08TO0:00:00 E. 4000

EQO01-01-09TO0:00:00 E.&0ao 3

00l—n1—10T0n- no-nn 2_nnnn

Output Window

Congratulations! You have created a Java class which calls the NWIS web service to retrieve time series data.
This concludes the exercise.

3 APPENDIX: SOURCE CODE FOR NWIS.JAVA CLASS

/*
nwis. java

Created on November 10, 2006, 1:15 PM

To change this template, choose Tools | Template Manager
and open the template in the editor.

*
*
*
*
*
*
*/

package wof;

import java.util.List;
public class nwis {

/** Creates a new instance of nwis */
public nwisQ {

12



}
public static void main(String[] args){

String siteCode null;
String siteName null;

try { // Call Web Service Operation
org.cuashi.wof.ws_nwis_NWISDailyValues service =
new org.cuashi.wof.ws_nwis.NWISDailyValues();
org.cuashi.wof.ws.nwis.WaterOneFlow port =
service.getWaterOneFlow();
// TODO initialize WS operation arguments here
jJava.lang.String location = "NWIS:10263500";
jJjava.lang.String variable = "NIWS:00060";
jJava.lang.String startDate = ""2001-01-01";
jJava.lang.String endDate = "2001-12-31";
jJava.lang.String authToken = "';
// TODO process result here
org.cuashi.wof.ws_nwis.TimeSeriesResponseType result =
port.getValuesObject(location, variable, startDate,
endDate, authToken);

org.cuashi.wof_ws.nwis.SitelnfoType sit =
(org.cuashi.wof.ws._nwis.SitelnfoType)
result._getTimeSeries() .getSourcelnfo();
siteCode = sit.getSiteCode().get(0).getvValue();
siteName = sit.getSiteName();

System.out.printIn(“'siteCode
System.out.printIn(“'siteName

"+siteCode);
"+siteName);

System.out.format("'%20s %10s',"DateTime",""Value'™);
System.out.printin(Q;
List<org.cuashi.wof.ws.nwis.ValueSingleVariable> valuesList =
result._.getTimeSeries() .getValues().getvalue();
for (org.cuashi.wof._ws._nwis.ValueSinglevVariable value :
valuesList ) {
System.out.format("'%20s %10.4F",
value.getDateTime() .toString(),value.getvValue());
System.out.printin(Q;
}
} catch (Exception ex) {
// TODO handle custom exceptions here
}
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