B ECE/CS 4984: Wireless Networking and Mobile Systems B
Pre-lab and In-class Laboratory Exercise 4 (L4)

Part | — Objectives and Lab Materials
Objective:
The objectives of this lab are to:
0 Introduce the client-server computational model
o Introduce writing a web service client
0 Understand the role of middleware in this context (including SOAP and XML)
After completing the assignment, you should be able to:
o Characterize design requirements of example client-server applications
o Design a simple web service client using C#
Hardware to be used in this lab assignment:
o DELL notebook with 802.11b card
o iPAQ with 802.11b card and cradle
O Intel 802.11b Access point (GTA will setup one AP for the class)
Software to be used in this lab assignment:
0 Notebook: Microsoft Visual Studio .NET, .NETcf

Overview:

Web services resemble the remote procedure call (RPC) ideology. They are a way for a client to call
methods that are located on a service node somewhere else in the world. Web service idea differs from
RPC in many ways. The first is that web services use standardized protocols to exchange information.
HTTP, SOAP and XML are examples of this. HTTP is used as the transport mechanism to move data
between 2 nodes. SOAP is used to enclose and give XML a context to be interpreted. Finally, XML
describes and carries the data from one node to another. This methodology ensures that development
time is faster, you don’t have to create protocols from the ground up; safer, the pieces used are established
and tested, and more robust, SOAP and XML can take care of describing data without the developer even
knowing about it. All of this leads to a happier land of remote processing.

That all sounds good, but what do we need web services for? One reason is that mobile devices have

little computational power compared to larger devices. Why process something locally and spend 5
minutes wasting battery power, when you could send the data off to a larger system that can do it in 5
seconds without any drain on your battery? Another reason is to obtain information quickly and easily for
use in an application. Web services offer a standard way to exchange information between applications.
Mobile applications like stock quotes, on-line purchasing and inventory control often need to gather or
send information to larger systems. Web services offer an open and standard way to accomplish this. In
this lab we will work with describing and implementing web services for use in just such as scenario.
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Part Il — Pre-lab Assignment
This portion of the assignment should be completed prior to the in-class lab session.
Reading Assignment:
0 Understand basic web service concepts “lab4_webservices.doc” posted on the class web site

o “An XML Overview Towards Understanding SOAP” -
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnwebsrv/html/xmloverchap2.asp

o If web services interest you (optional) -
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnanchor/html/webservicesanchor.asp

Tasks: Ponder:

O Think about how web services could be used to your pizza pricing application in lab 3. What
services could be offered by adding a server back-end to your pizzeria? (Document at least 2 in
your report).

Part 111 — In-class Lab Assignment
Part A: Order up!

After implementing lab 3 and teaching your graduate student employees how to use it, you find there are
still issues concerning the ordering process. Frustrated, you search for another idea. You remember
hearing something about web services in your mobile systems class and decide to look into it. Alas, you
find an answer. You decide to implement the ability to place an order using the iPAQ. Now the
employees can simply hand the iPAQ to the table and the order can be placed when the patrons are ready.

In speaking to the professors of your course, they agree to help you. They agree to design the server
back-end of the service and elect you to design the client-end that runs on the iPAQ. Fortunately, you
already have a portion of the code written from lab 3. =D

Part B: The Client

There are 2 pieces to a web service client that you need to make remote method calls. The first is a web
reference. The web reference tells the application where to find the web service description; this is
essentially a URL. When you create your client you have to add a web reference. This is done in the
*Solution Explorer’ box of VS. Right click on the References tab and choose Web Reference.

s

File Edit Miew Project Build Debug Tools  ‘Window Help
H-m-e » D

Pocket PC 2002 Emulator (Defaul) = Bk B3 3] .

Solution Explorer - Pizza Skart Page  Forml
1] | & ks
@ Solution 'Pizza’ (1 project) O using Syst
-] @i’j Pizza .
: using Syst
= =l w Add Reference. .. using Syt
B Assernbl

using Jvst
using Svat

Farml.c | Add weh Reference. ..
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Add Web Reference
Mavigate ko a web service URL {asmx or wsdl) and click Add Reference ko add all the available services Found at that URL,
ah

URL: | http:i/192.168.0,99/PizzaService/Service ], asmx] | e

Web services Found at this URL:

X)

Start Browsing for Web Services

UUse this page as a starting point to find Web services, You can click the links
below, or type a known URL inka the address bar,

Browse to:
= Web services on the local machine

= Browse UDDI Servers on the local network
Query your local network For UDDI servers,

= UDDI Directory
Query the UDDI business registry to find companies and production Web

Locate test Web services bo use during development,

services,
s Test Microsoft UDDI Directory ;

Cancel
Help

In the URL section, you will put the URL of the web service. The GTA will give you the URL for the
web service. (For this example, we will use http://192.0.2.100/PizzaService/Servicel.asmx as our web

service URL). Click ‘Go’ and VS will locate the web service and download its description file.

3

Add Web Reference

Mavigate ko a web service URL {asmx or wsdl) and click Add Reference ko add all the available services Found at that URL,

&)

O Biarck o
URL: | http:/f192,168.0,99/PizzaService/ Servicel  asmx j :} Go
~ | ‘web services Found at this URL:
Se Wice 1 1 Service Found:

. . . - Servicel
The following operations are supported. For a formal definition,
please review the Service Description,

¢ OrderCount

s PlaceOrder

web reference name:

‘WebReference
This weh service is using http: f ftempuri.org/f as its

Recommendation: Change the default namespace before
the XML Web service is made public.

Each ®ML web service needs a unique namespace in order for
client applications to distinguish it from other services on the Web,
http:/ftempuri.orgs is available for XML Web services that are

default namespace.

under developrnent, but published <ML Web services should use a Cancel
more permanent namespace,

£ > Help

In this case, our web service has two operations available: OrderCount and PlaceOrder. Change the name

of the web reference and click ‘Add Reference’.
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Add Web Reference

Navigate bo a web service URL {asmx or wsd) and dick Add Reference to add all the available services found at that URL,

Gk © | OB &
URL: | http:/f192,168.0.99/Pizzaservice/Service! . asts x| 2o
A Web services Found at this URL:
Se Nice 1 1 Service Found:

= Servical

The following operations are supported, For & formal definition,
please review the Service Description.

s OrderCount

s PlaceOrder

This web service is using hitp: f ftempuri.orgf as its

Recommendation: Change the default namespace before
the XML Web service is made public.

Each XML Web service needs a unique namespace in order for

client applications to distinguish it from other services on the Web.
hitp: ftempuriorgd is available for XML Web services that are

W

default namespace.

under development, but published XML Web services should use 2 cancel
mare permanent namespace.

< 3 [ e ]

This will place a web reference into the project.

Bt U b

Pocket PC 2002 Emulator (Default)  » B 25

Solution Explorer - Pizza

(]| &

@ Solution 'Pizza’ (1 projeck)

- @:ﬂj Pizza

- i=a| References

= MaCorLib
=2 System
2 System,Data
=2 System,Drawing
+0 Sysktem.web,Services
+0 System.windows,Forms

Farml.cs

Let us go back a couple steps and talk more about web references first. In order for an application to
make remote call, a proxy service must be present. The proxy service handles taking the parameters and
serializing them, so they may be sent to the service. The proxy service also handles extracting the
returned data from the web service and passing it back to the local calling method. Visual Studio helps us
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out here and creates the proxy services in the background for us. To view this code, first, click the ‘Show
all files’ button in the solution explorer. Open the ‘Reference.cs’ file by double-clicking it. Scroll
through this file and take a look at the auto-generated code.

@9 Pizza - Microsoft Visual C# .NET [design] - Web References\PizzaServiceRef\Referer
File Edit ‘Miew Project Buld Debug Tools  ‘Window  Help
B-t- S EE@ 3B & - ) pebug -
Pocket PC 2002 Emulator (Defaulty -~ B B2 @] . G B b ar | £ 2

oo Start Page | Forml.cs | Formil.cs [Desiogn]  Web

"
L
"

/f <autogenerated:>

T @ReFerences.b A This code was generat
+ Matorli I Runtime Wersion: 1.1.
=21 Syskem i
<2 Systern,Data Y . e
+21 System.Drawing anges to 18 L1l
£ the code i regenerat]

+Z Syskem.\Web, Services

+3 Syskem. Windows, Forms /f </autogenerateds

3 Systemn. }ML ff e
@ Web References
- & F'izzaServi-:eFleF £
= I~ Jf This source code was auto
=4
[ natmespace Pizza.Pizzaiervicy
& servicel, WSE" using System.Disgnostics
.} bin using Svystem.Xml.Seriali
| obi Ve Tyeral =k e St

You may return to your other code now.

Not only can we make calls to remote methods, but we can use objects defined on the remote service as
well. This means we don’t have to define classes that we might be passing around in two places. If you
think about it, this is extremely handy and safe. You may not pass object methods across nodes. This
makes sense, because you might have a different hardware platform on the other end which means that
your local code might not run. Object data attributes may travel freely though.

With the web reference in place, you may make calls to any web methods defined. You will learn about
writing web methods in the at home portion of this lab. The web reference is found in the object,
PizzaClient.PizzaServiceRef. PizzaClient is the namespace that has been defined for your project; this can
be found at the top of your client application. PizzaServiceRef is our web reference that we defined when
we added it. This can be found in the *Solution Explorer’ box under the “Web References” section.
Instead of writing out the whole path, you can make use of the using keyword and make life easier. See
the ‘using’ line below as an example; substituting in the appropriate class names.
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#% PizzaClient - Microsoft Visual C# .NET [design] - Form1.cs

File Edit ‘ew Project  Build Debug  Tools  Window  Help

H-a-czEld & BB & - b Debug -

Pocket PC Device - R E. BRba E1E 2 4% %%,
Solution Explorer - PizzaClient o x Farrml.cs [Design] Forml.cs |

= H El = |¢[§Pi22aClient.FDrm1

[gA Solution 'Pizzaclient' (1 project) O using System:

- @_:ﬁ PizzaClient
+- [+5] References
+ Web References
4] AssemblyInfo.cs

Farml.cs

using Svstem. Drawing:

using 3ystem.Collections:
using 3ystem.Tindows.Forms;
using 3vstem.Data:

using PizzaClient. PizzaSer@

namespace PizzaClient

A4 <aurmarys
A47 Summary description for Forml.

For this lab, you will be using a pizzaOrder object as well as calling a method that are both defined on the
remote service. The pizzaOrder class will be used to place an order using the web service. You will fill
in all the information fields and all the placeOrder () method, sending it the pizzaOrder object as the sole
parameter.

The pizzaOrder object is defined in the following way:

public class pizzaOrder

{

public int size; // O-small 1-med 2-large
public int crust; // O-thin 1-orig 2-sicilian
public int serverliD; // id of server

public bool pepperoni;

public bool sausage;

public bool ham;

public bool peppers;

public bool onions;

public bool pineapple;

}

All values are fairly self explanatory. The Booleans for toppings are set to true if the topping is to be
included and false if not. The serverID attribute, is your group number.

The placeOrder () method is defined as:
public string PlaceOrder ( pizzaOrder order )

If successful, it will return the order string written to file by the service. If unsuccessful, it will return
“busy...”.
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Now that you have the tools for the job, you may begin. Design a user interface (Ul) using pieces from
lab 3 to construct an application that allows employees to order using the iPAQ as well as price. The
GTA’s notebook will offer the web service of taking orders. You will need to add a button offering the
‘order’ functionality as well as a small area for the return value to be displayed.

Part C: The Setup and Procedure

1. The GTA will have an access point setup using WEP. Setup the iPAQ and the laptop to attach to
the access point. Give the notebook an IP address of 192.168.1.<100+your group number>. Give
the iPAQ an address of 192.168.1.<200+your group number>. Each should have a netmask of
255.255.255.0. Setup WEP using the password as “ABCDEF4984”. Check the connections by
using the notebook to ping the GTA’s notebook and your iPAQ.

2. Modify your lab 3 Pizza application to support the additional functionality needed by this lab.
DO NOT overwrite lab 3; just start lab 4 off with a copy of it.

Use the return value of the service to debug your code.

4. Use ethereal to capture one of your order sessions. (Use filtering to make sure that you are seeing
just your session.) Use the ‘Follow TCP’ stream attribute of ethereal to view the entire session
and save it to a file. The trace will be analyzed later.

ECE/CS 4984 m ® Week 4 Pre-lab and In-class Exercise Page 7 of 7



