








Looping Down Comma-
Delimited Strings

<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>

<UL>

<c:forEach
var="country"
items="Australia,Canada,Japan,Philippines,Mexico,USA">
<LI>${country}

</c:forEach>

</UL>

Looping Down Arbitrarily-
Delimited Strings

<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>

<UL>

<c:forTokens var='"color"
items=" (red (orange) yellow) (green) ( (blue) violet)"
delims=" () ">

<LI>${color}
</c:forTokens>
</UL>

* Point:
forTokens
built on forEach:
you can build your

own custom tags
based on JSTL tags
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Original Version

* In “Ajax Data Handling” lecture, showed example
that displayed lists of cities
— JavaScript
» Sent out request to server
* Took data back in XML, JSON, or string format
» Extracted information and produced HTML table
* Inserted table into page
— HTML
* Loaded JavaScript files
« Had button that trigged the action
— Servlet
* Produced List of City objects
— JSP
* Put city info into XML, JSON, or string format
— Repeated entries for each city in List
— Notes and source code for original example
* http://courses.coreservlets.com/Course-Materials/ajax.html




HTML Code

<fieldset>
<legend>Getting XML Data from Server...</legend>
<form action="#">
<label for="city-type-1">City Type:</label>
<select id="city-type-1">
<option value="top-5-cities">
Largest Five US Cities</option>
<option value="second-5-cities">
Second Five US Cities</option>
</select>
<br/>
<input type="button" wvalue="Show Cities"
onclick="'xmlCityTable ("city-type-1",
"xml-city-table")'/>
</form>
<p/>
<div id="xml-city-table"></div>
i >

Serviet Code

public class ShowCities extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
response. setHeader ("Cache-Control", "no-cache");
response.setHeader ("Pragma", "no-cache");
String cityType = request.getParameter ("cityType") ;
List<City> cities = findCities (cityType) ;
request.setAttribute("cities", cities);
String format = request.getParameter ("format") ;
String outputPage;
if ("xml".equals(format)) {
response.setContentType ("text/xml") ;
outputPage = "/WEB-INF/results/cities-xml.]jsp";
} ...
RequestDispatcher dispatcher =
request.getRequestDispatcher (outputPage) ;
dispatcher.include (request, response) ;




Original JSP Code
(before-jstl/cities-xml.jsp)

<?xml version="1.0" encoding="UTF-8"?>
<cities>
<headings>
<heading>City</heading>
<heading>Time</heading>
<heading>Population</heading>
</headings>
<city>
<name>${cities[0] .name}</name>
<time>${cities[0] .shortTime}</time>
<population>${cities[0] .population}</population>
</city>
e <!- Repeated for cities 1, 2, and 3 -->
<city>
<name>${cities[4] .name}</name>
<time>${cities[4] .shortTime}</time>
<population>${cities[4] .population}</population>
</city>
/cities>

Problems with JSP Code

* Repetitive
— Almost-identical city entries repeated five times
— If the city format changes, all five entries need to change

* Presumes exactly five cities

— Will not work with a different number of cities

« Even though both the servlet code and the client-side
JavaScript code can handle any number of cities

« Solution
— Use JSTL




Updated JSP Code

(cities-xml.jsp)
<?xml version="1.0" encoding="UTF-8"?>
<cities>

<headings>

<heading>City</heading>
<heading>Time</heading>
<heading>Population</heading>
</headings>
<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>
<c:forEach var="city" items="${cities}">
<city>
<name>${city.name}</name>
<time>${city.shortTime}</time>
<population>${city.population}</population>
</city>
</c:forEach>
/cities>

Alternative Version
(Using XML Syntax: cities-xml.jspx)

<?xml version="1.0" encoding="UTF-8"?>
<cities xmlns:c="http://java.sun.com/jsp/jstl/core">
<headings>
<heading>City</heading>
<heading>Time</heading>
<heading>Population</heading>
</headings>
<c:forEach var="city" items="${cities}">
<city>
<name>${city.name}</name>
<time>${city.shortTime}</time>
<population>${city.population}</population>
</city>
</c:forEach>
</cities>




XML Data: Results

< Ajax: Handling Server Data - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help
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City Type: | Largest Five US Cities
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City Type: | Largest F‘wg US (‘L“il}-es

Done % Local intranet
File Edit View Favorites Tools Help i Tor - wew Favortes  Toon e
- A B A
G- HNEA®G P oo - BYERe
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:Getting XML Data from Server, Building HTML Table

City Type: :.M.nst.F\écgm érupnral;bmv.\;\ iHDStS v]
_ City | Time  Population  City Time  Population
New York |01:38:33 PM| 8,250,567 Phoenix |11:38:54 AM | 1,512,986
Los Angeles 10:38:33 AM | 3,849,368 Miami  |01:38:54 PM| 404,048
Chicago |12:38:33 PM| 2,873,326 Detroit |01:38:54 PM| 918,849
Houston [12:38:33 PM| 2,144,491 Jacksonville 01:38:54 PM| 794,555
Phoenix |11:38:33 AM | 1,512,986 Houston |12:38:54 PM| 2,144 491
&J Local Intranet Done % Local intranet:

JSON Version: Original
(before-jstl/cities-json.jsp)

{ headings: ["City", "Time", "Population"],

[["${cities[0] .name}", "${cities[0].shortTime}",
"${cities[0] .population}"],

["${cities[1l] .name}", "${cities[l].shortTime}",
"${cities[1l] .population}"],

["${cities[2] .name}", "${cities[2].shortTime}",
"${cities[2] .population}"],

["${cities[3] .name}", "${cities[3].shortTime}",
"${cities[3].population}"],

["${cities[4] .name}", "${cities[4].shortTime}",
"${cities[4] .population}"]]

cities:

et




JSON Version: Updated

(cities-json.jsp)

<%@ taglib prefix="c"
uri="http://java.sun
[ "City" ,

{ headings: "Time",

cities: [

.com/jsp/jstl/core" %>
"Population"],

<c:forEach var="city" items="${cities}" wvarStatus="status">
["${city.name}" ,"${city.shortTime}","${city.population}"]
<c:if test="${!'status.last}">,</c:if>

</c:forEach>
1

—~

This is important because Internet Explorer

crashes for arrays and JSON objects with

trailing commas. E.g., these crash in [E:
varnums =[1, 2,3, ];
varobj={a:1,b:2,¢:3,};

JSON Version: Results

<) Ajax: Handling Server Data - Microsoft Internet Explorer

File Edit View Favorites Tools  Help

@Back b > ) |£| |EL‘ _;‘]

fiddress (8] hetpflocshost fajar-data)

LB
;,r

a Ajax: Handling Server Data - Microsoft Internet Explorar

|Getting JSON Data firom Server, Building HTML Table

File ~Edit Wiew Favorites Tools Help I File Edit Wiew Favorites Tools Help ,’
Q-0 HRG Qo - < @ @
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Getting JSON Data from Server, Building HTML Table

City Type: [SecondFve US Ciies ¥
~ City  Time Po |
Philadelphia 04:32:09 PM | 1,448,396
San Antonio 03:32:09 PM| 1,296.682
San Diego 01:32:09 PM 1,256,951
Dallas  03:32:09 PM 1,232,940

San Jose 01:32:09 PM 929,936

Getting JSON Data from Server, Building HTNL Table |

City Type: |US Cites Starting win'S'___¥]
City  Time Po n
San Antonio 03:32:31 PM| 1,296,682
San Diego 01:32:31 PM 1,256,951
San Jose 01:32:31 PM | 929,936
San Francisco 01:32:31 PM 744,041
Seattle 01:32:31 PM | 582454

&] Done S Local nkranet

&] Done S Local inkranet




Delimited String Version: Original
(before-jstl/cities-string.jsp)

City#Time#Population

${cities[0]
${cities[1]
${cities[2]
${cities[3]
${cities[4]

.name}#${cities[0]
.name}#${cities[1]
.name}#S${cities[2]
.name}#${cities[3]
.namel}#${cities[4]

.shortTime}#${cities[0]
.shortTime}#${cities[1]
.shortTime}#${cities[2]
.shortTime}#${cities[3]
.shortTime}#${cities[4]

.population}
.population}
.population}
.population}
.population}

Delimited String Version: Updated
(cities-string.jsp)

<%@ taglib uri="http://java.sun.com/jsp/jstl/core"

prefix="c" %$>City#Time#Population

<c:forEach var="city" items="${cities}">

${city.namel}#S${city.shortTime}#${city.population}</c:forEach>




String Version: Results

2 Ajax: Handling Server Data - Microsoft Internet Explorer EEE‘
File Edit wiew Favortes Tooks Help "
Q- O NEG

Address | 8] bt flocalhost aiax-datal bl > S

~

:Gerﬁng String Data from Server, Building HTML T able

City Type: | Largest Five US Cities v
2 Ajax: Handling Server Data - Microsoft Internet Explorer |Z]@E| 4} Ajax: Handling Server Data - Microsoft Internet Explorer
File ~Edit Wiew Favorites Tools  Help ;,' File Edit View Favorites Tools Help ,'
Qe - PEERE, Q@ sack - = & @
dddress | ) hitp: flocahost sisx-dataf v B so || aeress [ hetprifocalhostjsjax-dataf v B
~ ~
|Getting String Data from Server, Building HTML Table |Getting String Data from Server, Building HTML Table:
City Type: [LergestFive US Cies City Type: SecondFive USCiiss ¥
City Time  Population city Time  Population
New York 05:02:28 PM | 8,250,567 Philadelphia |05:02:45 PM | 1,448,396
Los Angeles 02:02:28 PM 3,849 368 San Antonio |04:02:45 PM | 1,296 682
Chicago 04:02:28 PM 2,873,326 San Diego 02:02:45 PM | 1,256,951
Houston 04:02:28 PM | 2,144 491 Dallas |04:02:45 PM| 1,232,940
Phoenix 03:02:28 PM 1,512,986 San Jose 02:0245PM| 929936
b e
@_T] Done il Wij’Local inkranet E é‘]Done ] 7:'37\.003\ intranet :
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Conditional Evaluation Tags

e One choice: if

<c:if test="${someTest}">
Content
</c:if>

* Lots of choices: choose

<c:choose>
<c:when test="testl">Contentl</c:when>
<c:when test="test2">Content2</c:when>

<c:when test="testN">ContentN</c:when>
<c:otherwise>Default Content</c:otherwise>
</c:choose>

- Caution: resist use of business logic!

The "if" Tag
<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>
<UL>
<c:forEach var="i" begin="1" end="10">
<LI>${i}
<c:if test="S${i > 7}">
(greater than 7) £ The "if” Tag - Mozilla Firefox 9 [=1[E53]
. File Edit view History EBookmarks Tools Help
</C 1if> @ - - @ {3} | B reespocanostiis jsp [ | B [IG]-]c S
</c:forEach>
</UL> The "if" Tag
+ 1
.2
.3
+ 4
+ 5
+5
+ 7
+ 3 (greater than 7)
+ 9 (greater than 7)
+ 10 {greater than 7)




The "choose™ Tag

<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>
<UL>
<c:forEach var="i" begin="1" end="10">
<LI>${i}
<c:choose>
<c:when test="${i < 4}">

(small)
</c:when>
<c:when test=" $ { i< 8 } B 3 The choose” Tag - Mozill Firefox
= Fle Edit Wiew History Bookmartks Tools  Help
medium - _ — . —
( ed ) @ - - @ & retpiifocabhostistichoose s |+ | ] [IG]-] 5%
</c:when>
<c:otherwise> The "choose™ Tag
(large) _ o
</c:otherwise> ey
</c:choose> o
</c:forEach> e
* 3 (large)
</ UL> .9 (lafie)
* 10 (large)
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Output Pages vs. Direct-Access
Pages

« Output pages
— In pages that are the result of a navigation rule (i.e., listed
under to-view-id), you can use JSTL as shown on
previous slides
» Since bean is already in request, session, or application

* Direct access pages

— JSTL does not know about faces-config.xml, so you
cannot refer to beans that are listed there but not yet
instantiated

» Using direct-access pages is rare in real life, but is very
useful for testing when learning JSTL
» Solution: use h:outputText to refer to bean once first
— Declare bean containing array of numbers in faces-config.xml
— First num: <h:outputText value="#{myBean.numbers[0]}/>
— <c:forEach var="num" items="${myBean.numbers}>...

JSF Does Not Know About JSTL
Variables

JSTL puts data in page scope

This works

— <c:forEach var="name" items="$ {names} ">
<LI>${name}
</c:forEach>

— Example assumes this is an output page and "names" set
earlier by JSF

This fails

— <c:forEach var="name" items="names">
<LI><h:outputText value="#{name}"/>
</c:forEach>

Supposedly fixed in JSTL 1.2

— But there are no standalone releases of JSTL 1.2
— Use facelets instead
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Database Access Tags
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Database Access Tags

« <sql:setDataSource>

— Specifies data source (can also be set by config settings)
« <sql:query>

— Queries database and stores ResultSet in variable

— Warning: this usage violates rule of keeping business
logic out of presentation layer. Instead, do database
access in servlet and pass results to JSP via MVC.

« <sql:update>
« <sgl:param>
« <sql:dateParam>
« <sql:transaction>

— Performs the enclosed <sql:query> and <sql:update>
actions as a single transaction




Aside: The Microsoft Access
Northwind Database

- Database that comes preinstalled with

Microsoft Office
il
LB open B Desion “mhew | X | %o n._f-IEE_

Objects Create table in Design view
B [B1] Create table by using wizard
i : Q_l Create table by entering data
Categories
™ Last Name | First Name Title |Title Of | Birth Date |
Order Detalls LM+ MRSl MNancy Sales Representative Mz 08-Dac-1968
Orders + FuIIer_ Andrew YWice President, Sa.les Dr. 19-Feb-1952
Producks ||+ Leverling Janet Sales Representatf\re Mls. 30-Aug-1963
shippers | |* Peacock Margaret Sales Reprasentative hlrs. 19-Sep-1958
. suppliers ||| Buchanan St.exren Sales Manager . Mr. 04-Mar-1955
e | [*/Suyama  Michael Sales Representative | Mr. 02-Jul-1963
B3 Favories | |* | King Raobert Sales Representative M. 28-May-1960
| |'* Callahan Laura Inside Sales Coordinator | Ms. 09-Jan-1958
| |* | Dodswarth | Anne Sales Representative E O2-Jul-1969
*
Record: 4| [T 1 v |»ale#] of 9 A |

Using Microsoft Access via
ODBC

+ Click Start, Settings, Control Panel,

Administrative Tools, Data Sources, System

DSN, and select Add

£710DBC Data Source Administrator e |
Uzer D5H  Spstem DEN | File DSM I Driversl Tracingl Connection F'oolingl About |

Spstem Data Sources:

Mame | Driver | Add...%J
ECOCMusic  Microsoft dccess Diiver [*.mdb)
Femayve |
Configure... |

An ODEC System data source stores information about how to connect ta
the indicated data provider. A System data source iz visible to all uzers
on thig machine, including MT services.

oK. I Cancel Apply Help




Using Microsoft Access via

ODBC (Contin

ued)

- Select Microsoft Access Driver, Finish, type

Create New Data Source

Select a diiver for which you want to set up a data source.

M ame | -
Driver da Microsoft pars arquivos texta [tat; ® csv] 4.
Driver do Microsoft Access (“.mdb)
Diriver do Microsoft dBage [*.dbf)
Driver do Microsoft Excel[* xls]
Diriver do Microsoft Parados [*.db |

Diriver para o Microsoft Visual FoxPra
Microsaft & ver [+ mdb]
ticrozoft ficcess-Treiber [* mdb)
Microgoft dBaze Driver [*.dbf]

ireenft ARt aea VER Miuar 1 dhfl
) I I

LI Y

T n
4

a name under Data Source Name, and hit

x 2]
D ata Source Mame: INorthwind Ok I
D escription: IThe Morthwind Sample Database]
Cancel |
— Database
Database: Help |

Select %l Create | Repair | Compact

— Systemn Database

& None
" Database:

Systern Database... |

Advanced... |

Optionss>

< Back I_'\F\msh I Cancel
&

Using Microsoft Access via

ODBC (Contin

ued)

* Navigate to the Samples directory of MS
Office, select Northwind.mdb, hit OK, then

hit OK in following

Database Mame Directories:

INolthwind.mdb c:h. Sofficetsamples
ADDRBOOKMDE o] [\ =l
CONTACT MDE [£= Program Files
INVENTE LMDB 2= Microzaft Office

[= Office
= Samples
_I w

List Files of Type: Drrives:

Access Databases [*_muj I BHc j

two windows

xI £710DBC Data Source Administrator

k. System Data Sources:

User DS System DSN | File DSH | Drivers | Tracing | Connection Pasiing | Abaut |

21|

[ add. ]

Name | Driver
| FODCHusic: Micrasoft Aoess Diver  mb]
Cancel PETMERE]  Micrasolt Access Diiver meb)
Help |

[~ Read Only
[ Exclusive

Remove
Configure...

onthis machine, including NT services

= A DDBC System data source stores information about how to connect to
the indicated data provider. A System data source i visible to all users

Metwark. .. |
ok Cancel
g ancel

Apply

Help




Using Microsoft Access via
ODBC (Continued)

* Driver

— sun.jdbc.odbc.JdbcOdbeDriver
» Comes bundled with JDK

 URL

— jdbc:odbc:Northwind
* Local access only; for testing. Not for serious applications.

- Username
— Empty string
- Password
— Empty string

sql:setDataSource

* You can set a data source globally via
configuration settings or application-scoped
variables.

— Preferred approach in real applications

« Or, you can set it on a specific page
<%@ taglib prefix="sql"
uri="http://java.sun.com/jstl/sql" %>
<sql:setDataSource
driver="sun. jdbc.odbc.JdbcOdbcDriver"
url="jdbc:odbc:Northwind"
user=""
password=""/>




sql:query

Form 1: use the sql attribute
<sql:query var="results" sql="SELECT * FROM .."/>

Form 2: put the query in the body of the tag
<sql:query var="results">
SELECT * FROM ..

</sql:query>
Options

— dataSource

— maxRows

— startRow

Caution

— Embedding SQL directly in JSP may be hard to maintain.

Simple Example

<%@ taglib prefix="c"
uri="http://java.sun.com/jsp/jstl/core" %>
<%@ taglib prefix="sql"
uri="http://java.sun.com/jstl/sql" %>
<sqgl:setDataSource
driver="sun. jdbc.odbc. JdbcOdbcDriver"
url="jdbc:odbc:Northwind"
user=""
password=""/>




Simple Example (Continued)

<sql:query var="employees'">
SELECT * FROM employees
</sql:query>

<UL>
<c:forEach var="row" items="${employees.rows}">
<LI>${row.firstname}
${row.lastname}
</c:forEach>
</UL>

Simple Example: Results

/7 Database Example - Microsoft Internet Explorer Ol x|
File Edit Wiew Faworikes Tools Help ﬁ

E-= - QPR BEETI DS

Address I@ hktp: fflocalhast fistlfjdbefshowErmplayess. jsp j lf"J>GD

Database Example

+ Nancy Davolio

o Andrew Fuller

o Janet Leverling
o Margaret Peacock
e Steven Buchanan
« Michael Suyama

e Robert King

« Laura Callahan

e Atme Dodsworth

|&] Done [ [ | &8 ocalintranet

L
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Other Tags
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URL-Handling Tags

e <c:import>
— Read content from arbitrary URLs
* Insert into page
 Store in variable
* Or make accessible via a reader

— Unlike <jsp:include>, not restricted to own system
« <c:redirect>
— Redirects response to specified URL
¢ <c:param>
— Encodes a request parameter and adds it to a URL
— May be used within body of <c:import> or <c:redirect>




Formatting Tags

<fmt:formatNumber>

— Formats a numeric value as a number, currency value, or
percent, in a locale-specific manner

- <fmt:parseNumber>

— Reads string representations of number, currency value,
or percent

« <fmt:formatDate>
- <fmt:parseDate>

« <fmt:timeZone>

« <fmt:setTimeZone>

Internationalization (I118N) Tags

 <fmt:setlLocale>
— Sets Locale

o <fmt:setBundle>
 <fmt:bundle>

- <fmt:message>
— Retrieves localized message from a resource bundle

« <fmt:param>




XML Manipulation Tags

 Core
— <X:parse>
« XPath
— <x:1f>
— <x:choose>
— <x:when>
— <x:otherwise>
— <x:forEach>

« XSLT

— <x:transform>
— <X:!param>

Summary

JSTL overview
— JSTL is similar to the old Struts looping and logic tags, but better

— JSTL is standardized, but not a standard part of JSP
* You have to add JAR files to WEB-INF/Iib
* Itis supposed to be included with all JSF implementations

Supports a concise expression language
— Lets you access bean properties and implicit objects
— EL is standard part of JSP 2.0, JSP 2.1, and JSF

Looping tags
— Explicit numeric values
— Arrays, collections, maps, strings, etc.

Conditional evaluation tags
— Single options
— Multiple options




Summary (Continued)

- Database Access Tags

— Always a bad idea when using MV C approach
» With or without a framework like JSF or Struts

— sql:setDataSource to specify a database

— sql:query to perform query

— Loop down results using iteration tags
« Other tags

— Handling URLS

— Internationalizing pages

— Formatting strings

— Manipulating XML

+ Bad idea when using MVC
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