Introduction to Representational State Transfer

(REST) with Java, Beginner Part 3

REST API Guidebook

This guidebook provides an independent exercise that supports the Introduction to Representational State
Transfer (REST) with Java, Beginner Part 3 course.
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Using the VMware Environment

VMware is a tool offered by VA ITWD that allows you to log in to a virtual machine loaded with all of the
tools needed to create a REST API. You can follow the step-by-step directions listed in this guidebook

to recreate the demonstrations shown during the course presentation to help you practice in a hands-on
environment.

Accessing the VMware Environment

Upon registration for the Introduction to Representational State Transfer (REST) with Java, Beginner Part 3
course, TMS ID 3878052, you will receive an email message with the link to the VMware virtual machine.

Depending upon your user profile, you may see icons for other tools that you have access to use in this
virtual environment.

Eclipse icon
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Setting Up Your Files in the Environment

After opening Eclipse, you need to set up a workspace to make sure your work is in a saved folder

designated for you.

1. Select File Tab

The File tab opens to display its
menu.

2. Select Switch Workspace

Selecting Switch Workspace opens
a sub-menu.

3. Select Other

Selecting Other opens the
Workspace Launcher dialog box.

eeeeee

Select a workspace

Eclipse stores your projects in a folder called a workspace,
Chonse a workspace Folder bo use For this session,

[T Praperties m. Data Source Explorer [ Srippsts & Console

Ex%O0&EE =0

4. Browse to the Workspace

In the Workspace field of the
Workspace Launcher, select
Browse and navigate to the folder
where you want to save your work.

Select or create a folder associated
with your account, such as a

folder on your Desktop or in My
Documents.

Select OK to finish.

[£ Markers [ Properties m. Data Source Explorer [ Snippets £ Cansole
5 Tt 7 s st [stoped]

E#%#O0& EE Y=10

Your REST API project will now

be saved in the workspace you
designated. Your VM workspace
will remain active for the two weeks
following the course.
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Importing an Existing Project

When you want to import an existing REST project into Eclipse, open Eclipse to start the import.

1. Right-Click on the Project
Explorer Pane

A dialog box will open with several
different options; navigate down to the
Import option and select it.

2. Select Import

Once you've selected Import,
you'll need to navigate down to the
bottom of the sub-menu and select
the Import option again. Selecting
Import will open the Import dialog
box shown below in step three.

brs 53 |l Data Source Explorer [ Snippets ) Console BE#0&F mME =0

3. Select an Import Source

Select . ..
R S R A e s From the Import dialog box, select General and Existing

Projects into Workspace. Select Next to continue.

General

g_ 4. Select the Project to Import
5 . .

O oo o On the Import Project dialog box, select the Browse button.
Hf CYS
&= EJB
- Git ¥ Import [_[Ofx]
7= Install .
(& Java EE Import Projects B
(= Maven Select a directory to search for existing Eclipse projects.
/(== Plug-in Development |
(= Remote Systems
(= RunfDebug " Select oot directary: - FOWSE, .,
i Tasks SRR I J -
- Team = sSelect archive file: || j I Erowse. .. I

==l Frojects:

Select Al
Deselect All
Refresh

[~ Options

[V | Sesrch For nested projects
= (Caopy: prajects inta workspace,
[ Hide projects that already exist in the workspace

[ Working sets

™ add project to working sets

‘wiorking sets; I j Select,.,
@ « Back ek = I Finish I Cancel
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5. Locate on Your Computer B tg P

Where the Project is Stored
Navigate to and select the zip file

* Favorites

Documents library

Arrange by Folder ~

that contains the project, then select =Eesktlond mncliges: 2 locations
o pen . % Recent Places

Fiddlerz 7i22/2014 4:47 PM File folder
=] \braries |4} Course-1-2-3-Final-Students 71292014 11:39 AM  Compressed (zippe... 59 KB
J Music
Fictures
BB videos

_ Computer
[ Import ‘ OS5Disk (1)
58 C on YACOAHRAS

Import Projects

Select a directory to search for existing Eclipse projects.

*jartzip*tanttargz* tgz

Cuna32yworkspace\Course- 1-Ex v |

Colrse-1-Client (Course-1-Client)
Colrrse-1-Server (Colrse-1-Server)

This will show you your projects in the zip file.

Rymoeerewore 31 | =% | @ Z= 0 6. View the Imported Project in
=52 Course-1-Client Project Explorer

Im Deplovment Descriptor: Restful Web Application
‘fégﬁmh Go to Project Explorer to locate
=glis] con oi o the existing project that was just

@ Client.java

...g srefmainfrosources imported into your Eclipse. From
-2 Libraries there, you can add or edit the REST

I:I---E3 Deploved Resources . "
B s API project as you wish.
[#-(= target

..... @ porm sl

E]---E’j Course-1-Demo

E]--:‘fﬂ Course-1-Server

I:IE":? Course-2-Client
£
E

]--@ Course-2-Server
1529 Course-3-Exercise-Server
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The Eclipse Interface

To help you become familiar with Eclipse’s interface, we've highlighted some of its tools and features and
provided the purpose and function of each.

%% Java EE - Eclipse

= B

B 1B Ry B [ oo | =2 E|B-0-9 S M=

A T AR T R e fouck access [l 1% | [58 savae

" B
= O 8= outine 2B [F] TaskList ® ~|= 0
An outling is not available,

%Pra]ect Explarer ?,3] <===:‘>| ¢ Y= 0
& Servers
EI--W Course-1-Client

ﬁ Dieployment Descriptor: Restful Web Application # ﬁ % %\ B
E:S Java Resources i & i I'I"—._. Java EE
| B-§8

srofmainfjava

= 48 com.api.bah
J00R Clicrt java

(# srefmainfresources

o B Libraries

C‘ﬁ Deployed Resources

B sre

[ target

“ee[sd] pom el

[ W Course-1-Demao
e} {H Course-1-Server
-5 Course-2-Client
c3} y Course-2-Server
-4
3] ﬂ Course-3-Exercise-Server

- T =
[8 Matkers [T] Properties 4k Servers 52 W Data Source Explorer [B2 Snippets O F EERE =0
9y Toncat s s o, Syreet]

1. Top bar

The buttons on this bar help run and edit your applications. The buttons we’re going to highlight are the
ones that will help you debug and run your assignments.

a. Debug Button

This button runs your app in debug mode by attaching the debugger. It enables you to discover and
diagnose coding and other mistakes that may occur in your application. This is especially useful for
determining run-time errors or errors that can only be detected once the application has launched

One of the many useful features of the debugger is the ability to step through your code and examine
the contents of variables.

b. Run Button

This button runs your API without attaching the debugger. When developing your APIs, it is a best
practice to avoid using this button because it does not show you where errors are, only that you have
them. Once your system is in production, it should always be compiled without debug options enabled.
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c. Open Perspective Button

This button provides different views to assist you in completing specific steps while creating REST
APls. This button switches between different perspectives. The perspectives that will be most helpful in
your assignments will be the Debug and Java.

d. Java EE Perspective Button

This button is another perspective button and it opens the Java EE perspective. It's used for Java
projects and will be helpful if you get lost and need a shortcut to get back to your projects.

2. Project Explorer Pane

The purpose of this pane is to organize the files of the project you're working on. Files in this pane are
displayed in a hierarchical view to help show how project files are arranged. The project files we're going to
highlight will help you understand how a REST API project written in Java is organized in Eclipse.

- ER= ol = .
%:L:]e‘t Explorer 52| Bl e - El---i_tlf Course-1-Client
=52 Course-1-Clisnt : ] . . .
8 A +|---" '
533 Deployment Descriptor: Restful Web Application f.] Deployment Descriptor: Restful \Web Application
5% Java Resources Eﬁ Jawva Resources
B src/main/java s T
e Elﬁ srfmain)java
B4 Client.java IR =REY - o, api.bah

B spe/main/resources
-2 Libraries

| [#-L@ Deployed Resources E:l Deployed Resources
= sre
E- karget
) pom sl a. Top Folder
I:I---Elg Course-1-Dema . .
BB Course-1-Server The folder on the top level of a project holds all your files for a
-5 Course-2-Client specific project. The tiny “M” and the “J” on the folder icon have
- Course-2-Server a specific meaning to your project. The “M” stands for Apache

- Course:3-Exercise-Server Maven, which is a build automation tool. (Maven is outside of the

scope of these assignments.) The “J” stands for Java, which tells
you and Eclipse that this project is written for the Java platform.

b. Deployment Descriptor

As the project hierarchy is expanded, the next file you'll notice is the Deployment Descriptor. This file
identifies the project as a RESTful web application.

c. Java Resources

The next folder in the same level of hierarchy as the Deployment Descriptor is the Java Resources
folder. This folder holds content such as Java code and the file where you will edit your assignments.
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src/main/java folder

As we expand down the Java Resources hierarchy one level, you'll see the src/main/java folder.
This folder holds the file, Server.java, to edit your assignments. To locate this file, expand down
the Java Resources.

d. src and target folders

The src and target folders are in the same level of hierarchy as the Java Resources folder and
shouldn’t be edited or removed. The files in these folders were created to point to specific files
necessary for running your program.

Setting Up For Testing

Before you can test your server project, you will need to define the server runtime executables that Eclipse
will need to load. In our case, we are using Apache Tomcat version 7.

1. Click on Window in the top menu and go to Preferences.

i:FJaua EE - Edlipse = Ellil
Fle Edit Mavigste Search Project Run Helr

i S v QY@ v 5w NewWindow [T Clhspmem i =Srpitiy L 8 e 2 |QuwckAccess ] %’HQJavaEE
Editor 4 :

[t5 Project Explorer 52 B&%|%® ° ideToobar = B8 gEou. B FTta. = 3

w Course- 1-Client ) , ¥ v

2 Course-1-Server B PEEpEEYe AN oUtine is not avalable,
Show View 4

Customize Perspective. ..
Save Perspective As...
Reset Perspective. ..
Close Perspective

Close Al Perspectives

Mavigation L4

Web Browser 4

Preferences

|2 Markers [ Properties 4 Servers [ Data Source Explorer [ Snippets | & Console 52 * B ~vCjv =0
Mo consoles to display at this time.
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2. Expand the Server tab on the left, —[of x|

and select Runtime Environment. [ type fiter text Server Runtime Environments CIRAR G ¢
- General
S ARt Add, remove, or edit server runtime environments.
H-Drata Management Server runtime environments;
3. Expand the Apache folder and / Help - - | s |
. A e =]
select Apache Tomcat 7.0. Click Next. - InstalUpdate =
H- Java Edlit...

+- Java EE
H- Java Persistence Remoye
- Javascript
- [awven Search...
- Wyl

E
E
E
E
E
E
E
4. Click Browse to select the Apache B
E
[
- Flug-in Development
E
E
E

Tomcat 7.0 folder.

L8

Columns...

H-Remote Systems
#-FunyDebug
- Server

£

- Termingl

- Yalidation

- 4eh

- WWeh Services
R

l':}New Server Runtime Environment — |EI |i|
New Server Runtime Environment D |

Define a new server runfime environment

o4 I Cancel |

Download addifional server adapters
Select the type of runtime environment:

ftype fiter text 1} New Server Runtime Environment _ o] x|

== Apache | - Tomcat Server

----- 5 Apache Tomcat v3.2

----- g Apache Tomcat v4.0
----- g Apache Tomcat v4.1

Specify the installaton directory

Mame:
| Apache Tomcat w7.0
Tomeat installaton drectory:
= | | Browse... Il
Apache Tomeat «7.0 supports J2EE 1.2, 1.3, 1.4, and Java EE 5 and & Web apache-tomcat-7.0.47 Dowrload and Install... |
modules, RE:

[~ Create anew local server [workbench defaut RE ~|  Instaled JREs... |

@ < Back Mext > | Finish I Cancel

@ < Back et = | Firisty I Cancel
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Brow=c e 5. Select the c:\apache-tomcat-7.0.55 folder and click OK.

— 6. Click Finish _la/x]
+i Liser . .

=1 Compuiter Tomcat Server é

Hl g Windows7_0S (C1) Specify the installation directory
) adk

Mame:

| Apache Tomcat v7.0
Tomcat installation directory:

| Ci\apache-tomcat-7.0.55 Browise... |
apache-tomcat-7.0.47 Download and Install.. |

’7 ’7 ’7 JRE:
IWorkbench default JRE j Installed JREs... |

_ioix
|type filber text Senver Runtime Environments = - - < Back [Hext = | | Firish I Cancel

& General
g ANt Add, removwe, or edit server runtime environments.

H-Data Management Server runtme environments:

7 Help .
. IrstalUpdate B Type Add... 7. You will see that the

o 1ava £ Apache Tomeat w7.0 Apache Tomeat w... Edit.. Apache Tomcat 7.0 runtime

[
[+
[
[
[#
& JavaBE environment has been linked to
- Java Persistence .
; Eclipse.
[
[
[
[
[

Remmawe

- JavaScript
- Maven Search...
- [yl

Columns...
#- Flug-in Development

Rl

That’s it—now Eclipse knows how

H-Remote Systems ; ;
- Run/Debug to run your web server applications.

B S_erver

- Team
~Terminal

- Walidation
E-4eb

- Web Services
B XML

<] | B

@ Ck Cancel

10
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How to Test Your Exercises

Once you have completed the exercises in the next section of this guidebook, and you have resolved all the
errors, you are ready to test. To test your exercises, you will need to select the context (click on the project
folder), and then debug your project. For the clients (and other projects that do not need to run in a server
container), debug as Java Application. For server applications, you will need to launch the debugger from
the Project Explorer pane. The steps below show you how to test your exercises.

the project you’re working on ECEE D~ Q-G 6mE @ N T

When you right-click on the top folder a
sub-menu will open. Navigate down to

Debug As and select Java Application :;ag;;ee
for non-server code. For server code, & s

(= target

select the first option, 1. Debug on & pom s [
Server. This starts the application ;
running on the server. Selecting 1.
Debug on Server will open the dialog
box shown below.

Alt+Shift+D, R

9]

LJ]

m2|

m2

'I::J'Debug On Server = |EI il w3
m2)

Debug On Server g m2
Select which server to use ™

How do you want to select the server?
 Choose an exising server

(& Manually define a new server

Download addiional server adapters
Select the server type:

|type filter text

B Tomecat w4.1 Server :l
- Tomeat vS5.0 Server
P B Tomcat w5.5 Server J
B Tomcat w&.0 Server
- E Tomeat w7.0 Serverl LI 2' Debug On Server
{H Trement oo 0 oo
Publishes and runs J2EE and Java EE Web projects and server configurations to a Selecting 1 . Debug on server W||| Open the d|alog box
local Tomcat server,
shown on the left. Expand the Apache folder and select
Servers flost name: [ ocahost Tomcat v7.0 Server at localhost and then select Finish.
Server name: | Tomcat v7.0 Sever atlocabhost This will run the REST API that you’re working on.
Server runtime environment: IApache Tomeat w7.0 j Add...

Configure runfime erpironrnents...

[ Abways use this server when running this project

@ = Back Mext = | Finish I Cancel

11
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3. Debug As Java Application

Right-click on the top folder of the project you’re working on to open a sub-menu. Navigate down to Debug
As and select the third option, 3. Java Application. This runs the client, and output will be displayed in the
Console area.

¥ Java EE - Eclipse

4. View Results in the
Console area

Once the results have been output, you
will be able to view them in the console
areas of Eclipse.

REEMSE URL: Fle Edit Mavigate Search Project Runm \Window Help
host: [local

EERERERERF

SRR S A0 AL BEE R A s 2 No=0 e A e ERn M S s S e el = S A S e el A Juick Access 1| B |[¢® JavaEE
[ Project Explorer 5 BEg|l® =8 =8 GEoutine % FlTak., = 5

Client] An outline is not avalable,
loy ment Descriptor : Restiil Web Application
% JavaResources
(% Deployed Resources
& e
(= target
ol pom.sxml
£ Course- 1-Server

Markers [ Properties il Servers W Data Source Bvplorer [ Snppets Elcorscle 59 B X % | & M |El@ | M B~y = |
<terminated> Clent [Java Application] C:\Program Fies (xB6)\1avavidk 1.7.0_6 Mpin\javaw.exe (Aug 20, 2014, 9:46:13 PM)
Returned JSON Data: ;I

{ "output":"Hello World!" }

T— M C

12
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Course 3: REST Exercise

Exercise: Debugging a REST API Using Fiddler

In this third exercise, we’re going to ask you to go through some basic debugging steps and Eclipse’s
debugging capabilities. We're also going to introduce you to Fiddler, a web-debugging proxy. Before you
use Fiddler for your exercise, you need to open Eclipse and start the Course 2 exercise application on the
Tomcat server. In your previous exercises, a custom client was written to test the REST APls.

In this exercise, we're going to use Fiddler, an HTTP client to communicate with our API. Please refer to the
Introduction to REST with Java, Beginner Part 2 Guidebook to set up your project files and run the Course
2 Server Application.

{:I'Java EE - Course-2-Server /src/main/java/gov/VA fitwd /rest /Server.java - Eclipse - |0 il
Flle Edt Source Refactor MNavigate Search Project Run Window Help
= S w0 EMN s B E BTG e = Q"';fﬁal_'o’EL;Q;fp‘.;Q"{r"“ N T Jaauick Access : @HQJawEE
[ Project Explorer 52 = 8 | [J]Server.java = = 8 5= outline 2 Tasklist = 8
B <’:;>| ® - 1 package gov.VA.itwd.rest; -~ FEAE e w ¥
- Course-2-Server 2 # gov.VaItwd.rest
=2y Deployment Descriptor: Restiul Wet 3@ import java.util.HashMap;[] =-3 Server
=28 Java Resources 24 - & headers | HtpHeaders
(% Deploved Resources S fRE a urilnfo : Urinfo
(= 5rC 6 * The @Path notation will specify the relative URI path to this specific - o % datamap : Hashiap <50
- (= target 7 ¥ resource. Note, that in RESTful applications, the URLs should be thought of - o° Server()
w] pom.xml 8 * in terms of nouns and not verbs. In this case, the path is fvalues. 4 parser : JSOMParser
9 * 4 jParser : Gson
@ * REST 1s operating system and programming language agnostic. The data should - @ getMessaga(Siring) @ Re
1 * be accessible through the URL. Try using a web browser to access the URL to - @ postMessage(Siring, Str
2 * zee what happens! @ putMessage(String, Strir
ER - deleteMessage(String) -
24 @Path("/values") - @ printHeaders() | void
5 public class Server {
&
7e /*
8 # These objects will be injected into each of the REST methods below when
9 * the API is called.
a *f
18 @Context
2 HttpHeaders headers;
3= @Context
UriInfo uriInfo;
5
5 £*
7 *# This will be a simple implementation of a HashMap holding a teble of
8 * key/fvalue pairs.
% -
=} s / R . m
% Markers 2 Properties i Servers Data Source Explorer = Snippets Console Search Debug # T =0
Qitems
Description =
‘ | ] | 0]

Writable Smart Insert ‘ 25:4

13
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1. Run the Course 2 Server Application

Once imported, run the Course 2 Server Application by right-clicking on the top project folder, go to Debug
As, and then 1. Debug on Server. Follow the prompts discussed in previous exercises, including setting up
the Tomcat 7.x runtime, if necessary.

i:? Java EE - http://localhost:B0B0/Course-2-Server,/ - Eclipse

) B BEeT S - Frmria 4 57 |
O ] Server. java @ REST Server - Exercise 1 £2

e “"|eomn o | hittp:/localhost:A0B0/Course-2-Sarver/

aesntD.R R A TNING ACADE]

\ /
AT\ 'k\.""-.\" yd |

=

I Console 4" Search 4§ Debug

ENERERERERER s e

m Server. java @ REST Server - Exercise 1 52

m |http:Ijloca\host:BOSO,v‘Course—Z-Server,f | &

| [l S ——

&= Course-2-Server

Once the application has loaded,
Eclipse will launch its own web
browser for the application.

Please make a note of the URL

of the application; — we will need
that information for Fiddler. We'll

be entering this URL into Fiddler to
start our connection to the REST
API. Also, keep Eclipse running,
since that is where the application is

hosted and where we'll be doing our VA NATIONAL IT TRAINING ACADE

14
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m 7 2. Start Fiddler

-Eﬁ.j.-'fﬁ-'}j You can launch Fiddler from the desktop by clicking the shortcut, which is a green rhombus with
B an F in the middle.

Fiddler will default to the last tab used. If not selected, click on the Composer tab to select it. The
Composer tab is where you create an HTTP message and where you’ll be doing a majority of the exercise
for this course.

#r Fiddler Web Debugger ol x|

] | B8 J - | MSON Search... @ o

@ : | | §
# [mewtfpror. | ostluw ] eody[cachi. | content] @ smtstes| - )

Mo Sessions capured
(or all were hidden by fiters)

EEEEE———

J Execute |
Parsed |Raw | Scratchoad | ootions |

Copy the server URL we previously |GI:_|' j |http:;‘;’Iocalhost:ElOEIO;‘Course—Z—Server;‘ j ||—|'I‘I'P,s‘1.1 j
noted when running the Course Post lecanestienso B
2 Server Application. It should be
something like http://localhost:8080/
Course-2-Server. Paste the URL in
the Parsed tab in Fiddler, and click
Execute. This will execute the default
Fiddler action, which is GET, and _
will return the base index.htm file |4 _>|_|
associated with the server. Redl iest Rody Upload fle,

15
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Fiddler is an HTTP client and acts just as any web browser might; however, it gives us the ability to control
what is sent and inspect what is received. Once the GET is executed, a result will pop up on the left.
Double-click that result line (notice how it shows status 200, which we know means OK/Success). Fiddler
will show you the text of the response in the Text View tab, which is selected by default. You can click the
other tabs to see different renderings of the response, such as Web View, which should be almost what
you would see in a regular web browser. We are now ready to remote control our API!

4 Fiddler Web Debugger -0 il
Fle Edit Rules Took Wiew Help GET /book 27 GeoFdge

) +rReplay - » Go | ¥ Stream #iiDecode | Keep: Al sessions + @ Any Process #4Find [ElSave |18 () @Browse - kClear Cache T TextWizard | [H Tearoff | MsDN Search.. @

o |Resu\t| Prot... | Host| URL | Bodyl Cachi.. |Content () Statistics % [mspectors | Fa AutoResponder| ] Composer| ] Filtersl E Log| = ‘Hmelinel
¥l 200 HTTP locabhost:8080  /Course-2-Server/ 285 texthtn [Headers | Textvlew | WebForms | Hexview | Auth | Cookies | Raw | 35oM | xmL |
Request Headers [ Fiaw
GET /Course-2-Server/ HTTF/1.1
Transport

Host: locahost:B080

Get Syntaxview | Transformer | Headers | [TextView | Imageview | HexView | WebvView | Auth |
Caching | Cookies | Raw | JSOM | XML |

<IDOCTYPE htrnl>
<hitml=
<head>
<meta charset="30-8858-1">
<title*REET Server - Exercize 1</itle>
</head>
<hody hackground="images/bgimage. png"*
<div align="center" style="color #E6EGGA; font: Arial; font-size: 32px">
Exercise: Creating a REST API</div>

<fbody>
</hitmnl=

4 »

|§§}xcapmr\ng ‘? All Processes |—| 1/1 htp:/Aocahost: BOS0Course-2-Server f

£
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3. Update the Standardized Action, URL, and Protocol Version

We don’t have anything in our database yet, so it would be a good idea to PUT something in it for testing.
Specifically, a value named “test.” Select PUT from the drop-down Standardized Actions window. You'll
notice that there are several actions, but we’re only going to focus on the actions GET and PUT.

Recall from our deployment descriptor (web.xml) that our API URL pattern is /api/*. Also, recall from the
previous exercises that the path (defined by the @Path tag) to the standard actions starts with /values/. So
the full URL you will need to use to prefix all of the standardized actions is your base url/api/values/. For the
application run from Eclipse using Tomcat, the url should be:

“http://localhost:8080/Course-2-Server/api/values/”

From here, you can add on the additional information to specify the standardized actions. In the URL box,
add “/test” at the end of the URL and “/Hello%20World.”

Note: All URLs must be escaped. Escaping a URL is taking characters that are invalid for HTTP resources
and converting them into an encoded format that is a valid URL. The “%20” in the URL represents a space.

To the right of the URL box, you'll see the Protocol Version drop-down box. Make sure that HTTP/1.1 is
selected.

Select Execute.

4B+ Fiddler Web Debugger _I_I— o il
Fle Edit Rules Tools View Help GET /bock £ GeoEdge

=
¢ [.~ [prot. | Host | URL | sody | cachi.. [ | ¢ statstics | % mspectors | # AutoResporder (# Composer | O Fiters | B Log | = Timaine |
E1 200 HTTP locahost:80B0  /Colrse-2-Server/fap. . 32 14 v, -

€ & prior t by dragging and dropping a Bamis

Parsed |Raw | Scratchoad | ootions |
PUT j|ht:tp:fﬂoca\host:EbOEbO,r‘Course—Z—Serverfap|fva|uesjtestfl—|e\|o%ZOWorId j IH P11 j
[

Host: localhost:B080
Content-Length: O

oy o

Raaiest Body Uoload_ﬂ_i‘
-

4 4 D LILI
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4. Select the JSON Tab

Double-click the response at left and then go to the JSON tab. Notice how the JSON string you coded is

interpreted as a key/value pair. You can select the other tabs to see different renderings of the response.
Feel free to experiment with the other view tabs.
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5. Open the Statistics Tab

Now that you have executed a PUT standardized action, select the Statistics tab and open it. Useful
performance metrics are shown. On the left, you'll see the Request Log. This log shows every HTTP
request going in and out of Fiddler. It will also show a status code of your request. You should receive a
HTTP response code of 200, which means that the PUT request was successful.

4 Fiddler web Debugger = Ellil
Fle Edit Rules Tools WView Help GET jbook 27 GeoEdge

L) #+Replay X - b Go | ¥ Stream ##Decode | Keep: Al sessions - @ Any Process #Find ElSave |08 @) &Browse -~ Ckar Cache T TextWizard |5 Tearoff | MSDM Search.. @

# .~ |Prot.. Host | URL Body | Cachi.. | cf & Statstcs |<75, 1n3pectors| F2 AutoRespomder| = Composerl ] F\Iters| H Log| _—.‘Hmelinel

> ocalho a ) I8l Request Count: 1 -
Bytes Sent: 104 (headers:104; hody:0)
Eytes Received: 176 Cheaders:137; hody: 39

ACTUAL PERFORMANCE

ClientiZonnected: 20:22:41.410
ClientEeginReguest: 20:22:41.410
GotReguestHeaders: 20:22:41.410
ClientDoneRequest: 20:22:41.410
Determine Gateway: Oms

DHS Lookup: Oms

TCR/IP Connect: Oms

HTTPS Handshake: Oms

SarverConnactad: 20:22:41.410
FiddlerBeginRequest: 20:22:41.410
ServerGotReguest: 20:22:41.410
ServerBeginResponse:  20:22:41.415
GotResponseHeaders: 20:22:41.415
ServerDoneResponse: 20:22:41.415

ClientEBeginResponse: 20:22:41.415
ClientDoneResponse: 20:27:41.415

tverall Elapsed: 0:00:00.005
RESPONSE EYTES (hy Content-Type)

~headars~: 137
text/plain: 39

ESTIMATED WORLDWIDE PERFORMANCE

The f?'l'\owing are VERY rough estimates of download times when hitting servers hased in
Seattle.

US West Coast (Modem — BKE/sec)
RTT: 0.10=
Elapsed: 0.10s

Japan / Morthern Europe (Modem)
RTT: 0.15s

Elapsed: 0.15s
China (Modem)

RTT: 0.45=

Elapsed: 0.45s

US West Coast (D5L - 3J0KE/sec)
RTT: 0.10s
Elapsed: 0.10s

Japan / Morthern Eurcpe (DSL)
RTT: 0.15=

Elapsed: 0.15s
China (DsL)
RTT: 0.45s
4 » Elapsed: 0.45s LI
Show Chart
 Capiuring | = Al Processes r| 1/1 htip: ocahost:B080,/Course-2-Server fapifvalues/est/Hello % 20World 4
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6. Add a Breakpoint into the REST API in Eclipse

In order to debug the REST API, you'll need to go back in to Eclipse. It is often useful to add pauses in the
code, called breakpoints, while debugging. A breakpoint is a break in the execution of the application.

It is a way to help developers isolate an issue. It stops the application execution when that specific line of
code is about to be executed and you can see the state of your application, such as variable values, object
references, etc. To add a breakpoint, click on the section of the code where you want to add one. Hit
Control-Shift-B on your keyboard, or right-click on the line number, and select Toggle Breakpoint. Your
screen should look similar to the screen shown. The blue dot indicates that a breakpoint was added. As
long as you are running in debug mode, you can add and remove breakpoints without stopping and starting
the server. In some circumstances, to catch a line of code that might only run in your application at startup,
you would need to stop the server, add your breakpoint, and then restart the server. In our exercises, this
will not be necessary.

Add @Froduces{"application/json”) to identify the output type.

20 * Notice in the method parameters, the @PathParam tag is used to inject the

g1 * value of the id defined by the path.

g2 B

g3 @GET

84 @Path("/{1d}")

85 @Produces("application/json")

86 public Response getMessage(@PathParam("id") String id) {
87

Tip: You can control displaying line
numbers and folding by right-clicking
in the white space to the left of your
code and accessing the Context
menu. Here you can turn on line
numbers and “fold” (or hide) blocks of
code. Folding is an extremely useful
feature when you are working with
large amounts of code.

/f Frint out the HTTF Request.

let the
and the

the given id. If the id was not found,
sturning a 484 not found HTTP response
handle properly displaying the message.

If the
will send
not found.

nse Status in more detail in Course 3.
N the request was successful, hence we
K" message by default unless the id is

se = Response.status(Status.0K);
y(id))

value = datamap.get{id); [1] Server.java 2 =
- . =]
* Add @Froduces(“application/json™) to identify the output type.
%
* Notdce in the method parameters, the @PathParam tag is used to inject the
* yalue of the id defined by the path.
*/

= @GET
@rath ("/{id}")
@Produces ("application/json™)
public Response getMessage(@PathParam("id™) String id) {

F/ Print out the HTTP Request.

Li=pas)

else

[

20

— ULGTOmU -

T

printHeaders();
© Taggle Breakpoint  Cirl+Shift+B

Disable Breakpeint  Shift+Double Click

5o o Armotation — Clrl+1 given id. If the id was not found, let the

P — ning a 484 not found HTTP response and the

ndd Task... Hle properly displaying the message.
v Show Quick Diff Clrl+Shift+Q Status in mare detail in Course 3. If the

Show Line Mumbers e reguest was successful, hence we will send
v Enaberoking  Cirl+humpad Divide found.

Expand Al Cirl+Mumpad_Multphy
FREIERERESS o Collapse Al Cirl+Shift+ Numpad_Divide
Breakpoint Properties, C+Dolible Click Reset Structure Cirl+Shift+Mumpad_Multiphy

Collapse Members
Collapse Comments

ol
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[3] Server java i =] da. Debugging Practice

m o3
84 @Path("/{id}") i
R ieation/1son®) Feel free to add a breakpoint
86 public Response getMessage(@PathParam("id") String id) { Wherever you’d Ilke One eXampIe,

is to add a breakpoint to the GET
method in Server.java where the

88 // Print out the HTTP Reguest.
89 printHeaders();

- Sl vellie = [HEly key/value is checked to see if it exists
93 * in the datamap. Once you have your
94 * Get the value with the given id. If the id was not found, let the . . . .

a5 * reguester know by returning a 484 not found HTTP response and the breaprInt In, ISsue the approp”ate
a5 * client side should handle properly displaying the message. H H H

o . action in Fiddler to cause the server to
<8 * We will cover Response Status in more detail in Course 3. If the execute the Code_ In th|s case, send
k] * value was found then the request was successful, hence we will send

190 * back an HTTF 20@ "OK" message by default unless the id is not found. a GET requeSt tO the URL httQ//

181 R . :
192 ResponseBuilder response = Response.status(Status.0K); IocalhOSt'BOSO/COUrse-z-server/apl/
= il el T values/test/, which should return the
104 value = datamap.get{id); N

105 else value we input for test (Hello World),
106 response. status(Status . MOT_FOUND) ;

earlier.
108 s

109 * We use the ResponseBuilder, initialized above, which lets us attach
119 * multiple elements to the response after adding the status. ke now
* attach the value we found.

[3) server java = = A
@GET A
@Path("/{id}")

@Froduces (Mapplication/json™)

public Response getMessage(@PathParam(“id") String id) {

Once your breakpoint is reached,
execution will stop on the server

and Eclipse will ask you if you want
to switch to the Debug Perspective.
This is a set of screens optimized for
walking through and debugging code.

f/ Print out the HTTP Request.
printHeaders();

String value = null; J
i {'}Conﬁrm Perspective Switch il

. H, let the
A” Of the tOOIS are ava”able from any _'\‘ This kind of launch is configured to open the Debug perspective whenit  Ee and the
of the other perspectives, but this e e
. . . . This Debug perspective is designed to support application debugging. It
pel’SpeCtlve IS Optl m IZed fOI" debugg | ng . incorporates views for displaying the debug stack, variables and - I_f the
e will send

breakpoint management.

Select Yes to continue.

Ls not found.
Do you want to open this perspective now?

* [~ Remember my dacision

{ Yes Mo

]{*
* We use the ResponseBuilder, initialized above, which lets us attach
* multiple elements to the response after adding the status. e now

* attach the value we found. A
| »
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This is what the default debug perspective looks like. Notice how the Server.java line 103 breakpoint is
highlighted. Click on the line in the top left button to view the associated variables and values for the block.

fe] Debug - Course-2-Server in/java/gov /VA fitwd /rest /Server.java - Eclipse

i

% | ¥ JavaEE |
=B =8

5 4 Do Thres [ i 8037 6] Lo reakportaine 1031 Sever) L S0 |

—&= owns: SocketWrapper<Ex> (d=32) & this Server (id=63)
g ge(siring) ine: 103 o id "test! (jd=64)
MativeMethodaccessorimplinvaken (Method, Object, Cbiect ) line: not avalable [native m @ value Al
= NatveMethodaccessorImplinvoke(@biect, Object]) line: 57 @ response ResponseBuilderimpl (id=69)

- = DelegatingMethodAccessarlmplinvoke(Object, Object[]) ine: 43
~= Method.invoke(Object, Object. ) ine: 806

= JavaMethodInvokerFactory$ Linvoke (Method, Obiject, Cbject..) ine: 60
-= AbstractResourceMethodDispatchProvider $ResponseQutinvoker. _dispatch{Cbiject, HHpC:
-2 AbstractResourceMethodDispatchProvider $ResponseQutinvoker (ResourcelavaMeathodDis
= HtpMethodRule. acceptiCharSequence, Object, UrRuleContext) ine: 263
= RightHandPathR.ule. accept{Charsequence, Object, LR

[3] Server.java &2 {uh AbstractResourceMethodDispatchProvider class = B8 2= outline 2 A wwew =0
99 * value was found then the request was successful, hence we will send oo B gow WA twd rest

100 * back an HTTP 282 "OK" message by default unless the id is not found. B-®@ Server

101 ne - & headers : HttpHeaders

102 ResponseBuilder response = Response.status(Status.0K); -~ & uriinfo : Urilnfo

103 o & datamap : HashMap<String, String=
104 value = datamap.get(id); @ ° Server()

105 else - & parser | JSONParser

106 response. status(Status .NOT_FOUND) ; - & jParser : Gson

107 ]

108 s - @ postMessage(Siring, String) : Resporise
109 * We use the ResponseBuilder, initialized abowve, which lets us attach - @  putVMessage(String, String) | Response
110 * multiple elements to the response after adding the status. We now @ deleteMessage(Siring) © Response
111 * attach the wvalue we found. @ printHeaders() : void

B Console 32 &) Tasks

Tomecat w7.0 Server at localhost [Apache Tomcat] C:\Program Fies (x86)Javaijdk 1.7.0_67\bin\javaw exe (Sep 7, 2014, 8:20:29 PM)
host: [localhost:8088]

content-length: [8]

Reguest Headers -----------commommooooo

Reguest URL: [http://localhost:8088/Course-2-Server/api/]

host: [localhost:508@]

content-length: [@] ~|

Writable Smart Insert | 10301

b. Stepping Through Your Code

Depending on the level of debugging you need to do, you can step over, step into, and step out of
breakpoints from the debug control menu on the tool bar.

Let’s use step over so we don’t accidentally start stepping through JRE classes. The step over icon is
the second yellow arrow, which looks like an upside down U. You can also use F6 on the keyboard
Alternatively, you can stop your program (red square) or resume execution (green arrow).

Click the step over icon or use keyboard F6 to step through the code.
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Tip: You can click and hover over objects and variables to see their values. Notice how the datamap
contains our test value of Hello World.

[J] Server.java & | fah sbstractResourceMethodDispatchProvider. class = 0
* yalue was found then the request was successful, hence we will send
* back an HTTP 208 "OK" message by default unless the id is not found.
*

ResponseBullder response = Response.status(Status.0K);

----- a keySet= null
A & lpadFactor= 0,75

rr {test=Hello World}

Tip: You can also keep an eye out on the console to see if any messages pop up. If you recall, we had a
print headers method in our Server code to print out the headers. Here you can see the headers printed out
in the console area.

B console 52 | ¥ Tasks ] ‘ Sk T’g@l ME~Civ= O
Tomcat v7.0 Server at locahost [Apache Tomcat] CiProgram Files (xB63Javaljdk 1.7.0_6Tbinjavaw.exe (Sep 7, 2014, §:20:29 FM)
Request Headers —-—--—---m-mmmmom oo =l

Request URL: [http://localhost:8080/Course-2-Serverfapl/]
host: [localhost:808a]
content-length: [@]

4 o
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7. Select the Java Perspective

Once you are done with debugging, you can go back to the standard Java EE perspective. To do this, click
on Window in the menu at the top, go to Open Perspective, and select Other. The perspective that we've
been using is the Java EE perspective, which is optimized for enterprise application development, such as
working with RESTful web services. Select Java EE and click OK to return to the default view.

{TZ' Debug - Course-2-Server /src/main/java/gov /VA /itwd /rest /Server.java - Eclipse

min A IR GENE TR
—
HpDebug 2 4 Servers

g Daemon Thread [hitp-bio-8080-exec- 10] (Suspended
&= owns: SocketWrapper<E> (id=32)

:

@ Breakpoints LB =08

[ | 72 JavaEE

Server (id=122)

"rest! (id=123)

il

ResponseBuilderimpl (id=124)

ativeMethodaccessorimplinvoked (Method, Object,
MNativeMethodAccessorImplinvoke(Cbiject, CbiecdT)
DelegatngMethodAccessorimplinvoke(Object, Objec
Method.invoke(Cbject, Gbject...) ine: 506
JavaMethodInvokerFactory § 1invoke (Method, Objec
AbstractResourceMethodDispatchProvider $Response
AbstractResourceMethodDispatchProvider $Response
HitpMethodRule.accept{CharSequence, Object, UriR)
= RightHandPathRule. accept{CharSequence, Object,

[1) server java 2 2= outline 52 &0 A | e e w v g
@Path("/{id}") - gow WA itwd rest
@Produces("application/json®) =@ Server
public Response getMessage(@PathParam(id") String id) { a headers : HipHeaders

- a urilnfo @ Urilnfa
£f Print out the HTTP Request. -~ 0 % datamap : HashMap<5tring, String=
printHeaders(); 0" Server(y
- & parser | JSONParser
String valus = null; - & jParser @ Gson
o
[ @ postMessage(STing, Sring) | Response
Get the value with the given id. If the id was not found, let the - @ putMessage(Shing, String) : Response
requester know by returning a 404 not found HTTP response and the - @ deleteMessageiSiring) | Response
client side should handle properly displaying the message. @ printHeaders() : void

We will cower Response Status in more detail in Course 3. If the

mX% BEEE rB-0v=-0o

Tomcat v7.0 Server at localhost [Apache Tomcat] C:\Program Fles (x88)\Javaljdk L.7.0_67ibinjavaw.exe (Sep 7, 2014, 8:2
T 1.F Open Perspective — O] x|

Reguest URL: [http://localhost:8088/Course-2-Server/api/]
host: [localhost:508@]

ot Lemgtn [0 [E2CVS Repository Exploring a
[3-Database Debug

(5 Database Development

5Debug

Boait

&' Java

£ Java Browsing

Tip: You can customize perspectives and experiment
with different ones. If you want to return to the default
view, you can always restore the perspective to the

original settings from the Windows menu by selecting

'Egl

Restore Perspective. i’i’ ;g:aSCriDt

Now you have the basic knowledge necessary to debug @ Planring

RESTful applications. Feel free to experiment with 4-Plug-n Development -
Eclipse, Tomcat, and Fiddler doing different combinations ZBRemote System Explorer

and scenarios. Try sending a GET for a value that 5 ResoLrce B

doesn't exist, or a PUT for a key that exists, or a DELETE
on a key that doesn’t exist to help you get a better

understanding of how these tools can be used to Ok | Cancel |
debug applications.
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Additional Resources

This section of the guidebook provides you with resources mentioned in the REST course. Several are
websites and the others can be found in the Books 24x7 catalog of the Talent Management System (TMS).

Websites
The One-VA Technical Reference Manual (VA TRM)
http:/trm.oit.va.gov/TRMHomePage.asp Note: This link is only available on VA’s Intranet.

Search this site to stay within guidelines for REST vendors and guidelines that have been vetted and
approved by VA. This site is also available to search hardware, software, testing tools, applications, etc., to
see if that tool is approved, approved with constraints, or unapproved at VA. Do your research here before
you start using tools to develop REST APIs.

Eclipse
To download Eclipse to your personal computer visit, hitps://www.eclipse.org/

Eclipse Reference Websites
Visit these user forums for references on how to use REST with Eclipse:

http://marketplace.eclipse.org/content/rest-client
http://wiki.eclipse.org/EclipseLink/Examples/REST/GettingStarted/RestService

Tomcat 7.0

To download Tomcat 7.0 to your personal computer, visit, http://www.coreservlets.com/Apache-Tomcat-
Tutorial/tomcat7-files/tomcat-7.0.34-preconfigured.zip.

1. Unzip the the downloaded file into the root folder of the C drive (C:\apache-tomcat-7.0.34).

2. In Eclipse, go to Open Window, down to Preferences, and select Server and then Installed
Runtimes to create a Tomcat installed runtime.

. Click Add to open the New Server Runtime dialog.
. Select your runtime under Apache (v7.0).
. Click Next.

. Under Tomcat Installation Directory, insert the path to your Tomcat installation
(For example: C:\apache-tomcat-7.0.34).

7. Click Finish.

[©22NN6) B > NN V]

Books 24x7

There are several electronic books about developing REST APIs available to you in Books 24x7 on the
TMS (TMS ID 30086). The list of books includes:

» Cloud Optimized REST API Automation Framework

* The Agile Architecture Revolution: How Cloud Computing, REST-Based SOA, and Mobile Computing
Are Changing Enterprise IT

* RESTful PHP Web Services: Learn the Basic Architectural Concepts and Steps Through Examples
of Consuming and Creating RESTful Web Services in PHP Android Application Development
for Dummies
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Five Steps for Accessing Books 24x7

1. Log in to the TMS at https://www.tms.va.gov.

m Talent
|
TMS? Management "°

V System passworn [

SIGN IN

2. Enter TMS ID 30086 in the Browse text box and select Go.

3. Select the Books 24x7 Referenceware title from the Catalog Search Results.

@ Books24x7 Referenceware

4. Select Continue Course (If this is the first time you have accessed Books 24x7, the button will read
Start Course).

@ Books24x7 Referenceware

¥ ltem Summary

Non-Federal 30086
Revision: 11/1/2004 10:02 AM America/New York _-

Description: Books24xT R flers full access to the i contents of of business
e e

Instructions for accessing Books24x7 on your mobile device may be found at this location:
hitp:/iww w.valu.va.gov/Home/TMSResources

5. Enter your search terms (e.g., “REST, API”) in the Search text box and select the Go button.

PLoGouT @ SUPPORT Search: | [an content Al Collections e
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