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more response headers, a blank line, and the document. To get the
most out of your servlets, you need to know how to use the status line
and response headers effectively, not just how to generate the document.
Setting the HTTP response headers often goes hand in hand with setting
the status codes in the status line, as discussed in the previous chapter. For
example, all the “document moved” status codes (300 through 307) have an
accompanying Locati on header, and a 401 (Unaut hori zed) code always
includes an accompanying WV Aut hent i cat e header. However, specifying
headers can also play a useful role even when no unusual status code is set.
Response headers can be used to specify cookies, to supply the page modifi-
cation date (for client-side caching), to instruct the browser to reload the
page after a designated interval, to give the file size so that persistent HTTP
connections can be used, to designate the type of document being generated,
and to perform many other tasks.

Q response from a Web server normally consists of a status line, one or

7.1 Setting Response Headers
from Servlets

The most general way to specify headers is to use the set Header method of
Ht t pSer vl et Response. This method takes two strings: the header name and
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the header value. As with setting status codes, you must specify headers
before returning the actual document. With servlets version 2.1, this means
that you must set the headers before the first use of the Pri nt Wi t er or raw
Qut put St r eamthat transmits the document content. With servlets version 2.2
(the version in J2EE), the Pri nt Wi t er may use a buffer, so you can set head-
ers until the first time the buffer is flushed. See Section 6.1 (Specifying Status
Codes) for details.

Core Approach

Be sure to set response headers before sending any document content to
the client.

In addition to the general-purpose set Header method, Htt pServl et -
Response also has two specialized methods to set headers that contain dates
and integers:

e setDateHeader(String header, long mlliseconds)
This method saves you the trouble of translating a Java date in
milliseconds since 1970 (as returned by
SystemcurrentTimreM | li s, Dat e. get Ti e, Or
Cal endar . get Ti mel nM | 1'i s) into a GMT time string.

e setlntHeader(String header, int headerVal ue)

This method spares you the minor inconvenience of converting
anint toaString before inserting it into a header.

HTTP allows multiple occurrences of the same header name, and you
sometimes want to add a new header rather than replace any existing header
with the same name. For example, it is quite common to have multiple
Accept and Set - Cooki e headers that specify different supported MIME
types and different cookies, respectively. With servlets version 2.1, set -
Header , set Dat eHeader andset I nt Header always add new headers, so there
is no way to “unset” headers that were set earlier (e.g., by an inherited
method). With servletsversion 2.2, set Header , set Dat eHeader ,andset I nt -
Header replace any existing headers of the same name, whereas addHeader ,
addDat eHeader, and addl nt Header add a header regardless of whether a
header of that name already exists. If it matters to you whether a specific
header has already been set, use cont ai nsHeader to check.

Finally, Ht t pSer vl et Response also supplies a number of convenience
methods for specifying common headers. These methods are summarized as
follows.

e
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e set Cont ent Type
This method sets the Cont ent - Type header and is used by the
majority of servlets. See Section 7.5 (Using Servlets to Generate
GIF Images) for an example of its use.

e setContentlLength
This method sets the Cont ent - Lengt h header, which is useful if
the browser supports persistent (keep-alive) HTTP
connections. See Section 7.4 for an example.

e addCooki e
This method inserts a cookie into the Set - Cooki e header. There
is no corresponding set Cooki e method, since it is normal to
have multiple Set - Cooki e lines. See Chapter 8 for a discussion
of cookies.

e sendRedirect
As discussed in the previous chapter, the sendRedi r ect method
sets the Locat i on header as well as setting the status code to
302. See Section 6.3 (A Front End to Various Search Engines)
for an example.

7.2 HTTP 1.1 Response Headers
and Their Meaning

Following is a summary of the HTTP 1.1 response headers. A good under-
standing of these headers can increase the effectiveness of your servlets, so
you should at least skim the descriptions to see what options are at your dis-
posal. You can come back to get details when you are ready to make use of
the capabilities. Note that Appendix A (Servlet and JSP Quick Reference)
presents a brief summary of these headers for use as a reminder.

These headers are a superset of those permitted in HTTP 1.0. For addi-
tional details on these headers, see the HTTP 1.1 specification, given in RFC
2616. There are a number of places the official RFCs are archived on-line;
your best bet is to startat ht t p: / / www. r f c- edi t or. or g/ to get a current list
of the archive sites. Header names are not case sensitive, but are traditionally
written with the first letter of each word capitalized.

Be cautious in writing servlets whose behavior depends on response head-
ers that are only available in HTTP 1.1, especially if your servlet needs to run
on the WWW “at large,” rather than on an intranet—many older browsers
support only HTTP 1.0. It is best to explicitly check the HTTP version with
request . get Request Pr ot ocol before using new headers.

e
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Accept-Ranges

This header, which is new in HTTP 1.1, tells the client whether or not
you accept Range request headers. You typically specify a value of byt es
to indicate that you accept Range requests, and a value of none to indi-
cate that you do not.

Age
This header is used by proxies to indicate how long ago the document

was generated by the original server. Itisnew in HTTP 1.1 and is rarely
used by servlets.

Allow

The Al | owheader specifies the request methods (GET, POST, etc.) that
the server supports. It is required for 405 (Met hod Not Al | owed)
responses. The default ser vi ce method of servlets automatically gener-
ates this header for OPTI ONS requests.

Cache-Control

This useful header tells the browser or other client the circumstances in
which the response document can safely be cached. It has the following
possible values:

e public: Document is cacheable, even if normal rules (e.g., for
password-protected pages) indicate that it shouldn'’t be.

e private: Document is for a single user and can only be stored
in private (nonshared) caches.

e no- cache: Document should never be cached (i.e., used to
satisfy a later request). The server can also specify
“no- cache="header 1, header 2, . . ., header N' "toindicatethe
headers that should be omitted if a cached response is later
used. Browsers normally do not cache documents that were
retrieved by requests that include form data. However, if a
servlet generates different content for different requests even
when the requests contain no form data, it is critical to tell the
browser not to cache the response. Since older browsers use the
Pr agma header for this purpose, the typical servlet approach is
to set both headers, as in the following example.
response. set Header (" Cache- Control ", "no-cache");
response. set Header (" Pragnma", "no-cache");

:
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e no- st ore: Document should never be cached and should not
even be stored in a temporary location on disk. This header is
intended to prevent inadvertent copies of sensitive information.

e nmust-reval i dat e: Clientmustrevalidate documentwith original
server (not just intermediate proxies) each time it is used.

e proxy-revalidate: Thisis the same as nust -reval i dat e,
except that it applies only to shared caches.

e max- age=xxx: Document should be considered stale after xxx
seconds. This is a convenient alternative to the Expi r es header,
but only works with HTTP 1.1 clients. If both max- age and
Expi r es are present in the response, the max- age value takes
precedence.

e s-max-age=xxX: Shared caches should consider the document
stale after xxx seconds.

The Cache- Cont r ol header is new in HTTP 1.1.

Connection

A value of ¢l ose for this response header instructs the browser not to
use persistent HTTP connections. Technically, persistent connections
are the default when the client supports HTTP 1.1 and does not specify
a “Connection: cl ose” request header (or when an HTTP 1.0 client
specifies “Connecti on: keep-al i ve”). However, since persistent con-
nections require a Cont ent - Lengt h response header, there is no reason
for a servlet to explicitly use the Connect i on header. Just omit the Con-
t ent - Lengt h header if you aren’t using persistent connections. See
Section 7.4 (Using Persistent HTTP Connections) for an example of the
use of persistent HTTP connections from servlets.

Content-Encoding

This header indicates the way in which the page was encoded during
transmission. The browser should reverse the encoding before deciding
what to do with the document. Compressing the document with gzip
can result in huge savings in transmission time; for an example, see Sec-
tion 4.4 (Sending Compressed Web Pages).

Content-Language

The Cont ent - Language header signifies the language in which the docu-
ment is written. The value of the header should be one of the standard
language codes such as en, en- us, da, etc. See RFC 1766 for details (you

:
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can access RFCs on-line at one of the archive sites listed at
http://ww.rfc-editor.org/).

Content-Length

This header indicates the number of bytes in the response. This infor-
mation is needed only if the browser is using a persistent (keep-alive)
HTTP connection. See the Connect i on header for determining when
the browser supports persistent connections. If you want your servlet to
take advantage of persistent connections when the browser supports it,
your servlet should write the documentintoa Byt eAr r ayQut put St r eam
look up its size when done, put that into the Cont ent - Lengt h field with
r esponse. set Cont ent Lengt h, then send the content via byt eAr r ay-
Stream writeTo(response. get Qut put St rean() ). Foranexample of
this approach, see Section 7.4.

Content-Location

This header supplies an alternative address for the requested docu-
ment. Cont ent - Locat i on is informational; responses that include this
header also include the requested document, unlike the case with the
Locat i on header. This header is new to HTTP 1.1.

Content-MD5

The Cont ent - MD5 response header provides an MD5 digest for the sub-
sequent document. This digest provides a message integrity check for
clients that want to confirm they received the complete, unaltered
document. See RFC 1864 for details on MD5. This header is new in
HTTP 1.1.

Content-Range

This new HTTP 1.1 header is sent with partial-document responses and
specifies how much of the total document was sent. For example, a value
of “byt es 500- 999/ 2345 means that the current response includes bytes
500 through 999 of a document that contains 2345 bytes in total.

Content-Type

The Cont ent - Type header gives the MIME (Multipurpose Internet
Mail Extension) type of the response document. Setting this header is
so common that there is a special method in Ht t pSer vl et Response for
it: set Cont ent Type. MIME typesare ofthe formmai nt ype/ subt ype for
officially registered types, and of the form mai nt ype/ x- subt ype for

:
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unregistered types. The default MIME type for servlets is t ext / pl ai n,
but servlets usually explicitly specify t ext / ht ml . They can, however,
specify other types instead. For example, Section 7.5 (Using Servlets to
Generate GIF Images) presents a servlet that builds a GIF image based
upon input provided by specifying the i mage/ gi f content type, and
Section 11.2 (The contentType Attribute) shows how servlets and JSP
pages can generate Excel spreadsheets by specifying a content type of
application/vnd. ms- excel .

Table 7.1 lists some the most common MIME types used by servlets.

For more detail, many of the common MIME types are listed in RFC
1521 and RFC 1522 (again, see ht t p: / / www. r f ¢c- edi t or . or g/ foralist
of RFC archive sites). However, new MIME types are registered all the
time, so a dynamic list is a better place to look. The officially registered
types are listed at ht t p: / / www. i si . edu/ i n-not es/ i ana/ assi gn-
ment s/ nedi a-t ypes/ nedi a-t ypes. For common unregistered types,
http://ww. | tsw se/ knbase/i nternet/ m me. ht p isagood source.

Table 7.1 Common MIME Types

Type

appl i cati on/ nsword
application/octet-stream
appl i cati on/ pdf

appl i cati on/ postscri pt

appl i cation/vnd. | otus-notes
appl i cati on/vnd. ns- exce

appl i cati on/ vnd. ns- power poi nt
application/x-gzip

appl i cation/x-java-archive
appl i cation/ x-j ava-seri al i zed- obj ect
appl i cation/x-java-vm

application/zip

Meaning

Microsoft Word document
Unrecognized or binary data
Acrobat (.pdf) file
PostScript file

Lotus Notes file

Excel spreadsheet
Powerpoint presentation
Gzip archive

JAR file

Serialized Java object

Java bytecode (.class) file

Zip archive

e
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Table 7.1 Common MIME Types (continued)

audi o/ basi c
audi o/ x-ai ff

audi o/ x- wav

Sound file in .au or .snd format
AIFF sound file

Microsoft Windows sound file

audi o/ mi di MIDI sound file

text/css HTML cascading style sheet
text/htm HTML document
text/plain Plain text

i mage/ gi f GIF image

i mage/ j peg JPEG image

i mage/ png PNG image

i mage/tiff TIFF image

i mage/ x- xbi t map
vi deo/ npeg

vi deo/ qui ckti ne

X Window bitmap image
MPEG video clip

QuickTime video clip

Date

This header specifies the current date in GMT format. If you want to
set the date from a servlet, use the set Dat eHeader method to specify it.
That method saves you the trouble of formatting the date string prop-
erly,aswouldbenecessarywithr esponse. set Header (" Date", "...").
However, most servers set this header automatically, so servlets don’t
usually need to.

ETag

This new HTTP 1.1 header gives names to returned documents so that
they can be referred to by the client later (as with the | f - Mat ch request
header).

Expires

This header stipulates the time at which the content should be consid-
ered out-of-date and thus no longer be cached. A servlet might use this
for a document that changes relatively frequently, to prevent the

:
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browser from displaying a stale cached value. For example, the follow-
ing would instruct the browser not to cache the document for longer
than 10 minutes

long currentTine = SystemcurrentTimeM I lis();
long tenM nutes = 10*60*1000; // In mlliseconds
response. set Dat eHeader (" Expi res",

currentTime + tenM nutes);

Also see the max- age value of the Cache- Cont r ol header.

Last-Modified

This very useful header indicates when the document was last changed.
The client can then cache the document and supply a date by an I f - Mod-
i fi ed- Si nce request header in later requests. This request is treated as a
conditional G=T, with the document only being returned if the Last - Mod-
i fi ed date is later than the one specified for | f - Modi fi ed- Si nce. Other-
wise, a 304 (Not Modi fi ed) status line is returned, and the client uses the
cached document. If you set this header explicitly, use the set Dat e-
Header method to save yourself the bother of formatting GMT date
strings. However, in most cases you simply implement the get Last Modi -
fi ed method and let the standard ser vi ce method handle I f - Modi -

fi ed- Si nce requests. For an example, see Section 2.8 (An Example
Using Servlet Initialization and Page Modification Dates).

Location

This header, which should be included with all responses that have a sta-
tus code in the 300s, notifies the browser of the document address. The
browser automatically reconnects to this location and retrieves the new
document. This header is usually set indirectly, along with a 302 status
code, by the sendRedi r ect method of Ht t pSer vl et Response. An exam-
ple is given in Section 6.3 (A Front End to Various Search Engines).

Pragma

Supplying this header with a value of no- cache instructs HTTP 1.0 cli-
ents not to cache the document. However, support for this header was
inconsistent with HTTP 1.0 browsers. InHTTP 1.1, “Cache- Cont r ol :
no- cache” is a more reliable replacement.

:
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Refresh

This header indicates how soon (in seconds) the browser should ask for
an updated page. For example, to tell the browser to ask for a new copy
in 30 seconds, you would specify a value of 30 with

response. set | nt Header (" Ref resh”, 30)

Note that Ref r esh does not stipulate continual updates; it just speci-
fies when the next update should be. So, you have to continue to sup-
ply Ref r esh in all subsequent responses, and sending a 204 (No

Cont ent ) status code stops the browser from reloading further. For an
example, see Section 7.3 (Persistent Servlet State and Auto-Reloading
Pages).

Instead of having the browser just reload the current page, you can
specify the page to load. You do this by supplying a semicolon and a
URL after the refresh time. For example, to tell the browser to go to
http:// host/ pat h after 5 seconds, you would do the following.

response. set Header ("Refresh", "5; URL=http://host/path")

This setting is useful for “splash screens,” where an introductory image
or message is displayed briefly before the real page is loaded.

Note that this header is commonly set by
<META HTTP- EQUI V="Refr esh"
CONTENT="5; URL=http://host/path">

in the HEAD section of the HTML page, rather than as an explicit header
from the server. That usage came about because automatic reloading or
forwarding is something often desired by authors of static HTML
pages. For servlets, however, setting the header directly is easier and
clearer.

This header is not officially part of HTTP 1.1 but is an extension sup-
ported by both Netscape and Internet Explorer.

Retry-After

This header can be used in conjunction with a 503 (Ser vi ce Unavai | -
abl e) response to tell the client how soon it can repeat its request.

Server

This header identifies the Web server. Servlets don’t usually set this; the
Web server itself does.

:

e .



% % Servlets-Response-Headers.fm Page 153 Wednesday, April 12, 2000 12:34 PM

t

7.2 HTTP 1.1 Response Headers and Their Meaning 153

Set-Cookie

The Set - Cooki e header specifies a cookie associated with the page. Each
cookie requires a separate Set - Cooki e header. Servlets should not use

r esponse. set Header (" Set - Cooki e", ...),butinsteadshouldusethe
special-purpose addCooki e method of Ht t pSer vl et Response. For
details, see Chapter 8 (Handling Cookies). Technically, Set - Cooki e is
not part of HTTP 1.1. It was originally a Netscape extension but is now
very widely supported, including in both Netscape and Internet Explorer.

Trailer

This new and rarely used HTTP 1.1 header identifies the header fields
that are present in the trailer of a message that is sent with “chunked”
transfer-coding. See Section 3.6 of the HTTP 1.1 specification (RFC
2616) for details. Recall that ht t p: / / www. r f c- edi t or . or g/ maintains
an up-to-date list of RFC archive sites.

Transfer-Encoding

Supplying this header with a value of chunked indicates “chunked”
transfer-coding. See Section 3.6 of the HTTP 1.1 specification (RFC
2616) for details.

Upgrade

This header is used when the client first uses the Upgr ade request
header to ask the server to switch to one of several possible new proto-
cols. If the server agrees, it sends a 101 (Swi t chi ng Pr ot ocol s) status
code and includes an Upgr ade response header with the specific proto-
col it is switching to. This protocol negotiation is usually carried on by
the server itself, not by a servlet.

Vary
This rarely used new HTTP 1.1 header tells the client which headers
can be used to determine if the response document can be cached.

Via
This header is used by gateways and proxies to list the intermediate
sites the request passed through. It is new in HTTP 1.1.

Warning
This new and rarely used catchall header lets you warn clients about
caching or content transformation errors.

:

e .



%}% % Servlets-Response-Headers.fm Page 154 Wednesday, April 12, 2000 12:34 PM

t

154

Chapter 7 Generating the Server Response: HTTP Response Headers

WWW-Authenticate

This header is always included with a 401 (Unaut hor i zed) status code. It
tells the browser what authorization type and realm the client should
supply in its Aut hori zat i on header. Frequently, servlets let pass-
word-protected Web pages be handled by the Web server’s specialized
mechanisms (e.g., . ht access) rather than handling them directly. For
an example of servlets dealing directly with this header, see Section 4.5
(Restricting Access to Web Pages).

7.3 Persistent Servlet State and
Auto-Reloading Pages

Here is an example that lets you ask for a list of some large, randomly chosen
prime numbers. This computation may take some time for very large hum-
bers (e.g., 150 digits), so the servlet immediately returns initial results but
then keeps calculating, using a low-priority thread so that it won't degrade
Web server performance. If the calculations are not complete, the servlet
instructs the browser to ask for a new page in a few seconds by sending it a
Ref r esh header.

In addition to illustrating the value of HTTP response headers, this exam-
ple shows two other valuable servlet capabilities. First, it shows that the same
servlet can handle multiple simultaneous connections, each with its own
thread. So, while one thread is finishing a calculation for one client, another
client can connect and still see partial results.

Second, this example shows how easy it is for servlets to maintain state
between requests, something that is cumbersome to implement in tradi-
tional CGI and many CGI alternatives. Only a single instance of the servlet
is created, and each request simply results in a new thread calling the serv-
let’s ser vi ce method (which calls doGet or doPost ). So, shared data simply
has to be placed in a regular instance variable (field) of the servlet. Thus,
the servlet can access the appropriate ongoing calculation when the
browser reloads the page and can keep a list of the N most recently
requested results, returning them immediately if a new request specifies
the same parameters as a recent one. Of course, the normal rules that
require authors to synchronize multithreaded access to shared data still

:
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apply to servlets. Servlets can also store persistent data in the Servl et -
Cont ext object that is available through the get Ser vi et Cont ext method.
Ser vl et Cont ext hasset Attri buteandget Att ri but e methodsthatletyou
store arbitrary data associated with specified keys. The difference between
storing data in instance variables and storing it in the Servl et Cont ext is
that the Ser vl et Cont ext is shared by all servlets in the servlet engine (or in
the Web application, if your server supports such a capability).

Listing 7.1 shows the main servlet class. First, it receives a request that
specifies two parameters: nunPri mes and nunDi gi t s. These values are nor-
mally collected from the user and sent to the servlet by means of a simple
HTML form. Listing 7.2 shows the source code and Figure 7-1 shows the
result. Next, these parameters are converted to integers by means of a simple
utility that uses I nt eger . par sel nt (see Listing 7.5). These values are then
matched by the fi ndPri neLi st method to a Vect or of recent or ongoing
calculations to see if there is a previous computation corresponding to the
same two values. If so, that previous value (of type Pri neLi st) is used; oth-
erwise, a new Pri neLi st is created and stored in the ongoing-calculations
Vect or, potentially displacing the oldest previous list. Next, that Pri meLi st
is checked to determine if it has finished finding all of its primes. If not, the
client is sent a Ref resh header to tell it to come back in five seconds for
updated results. Either way, a bulleted list of the current values is returned to
the client.

Listings 7.3 (Pri neLi st. j ava) and 7.4 (Pri nes. j ava) present auxiliary
code used by the servlet. Pri meLi st . j ava handles the background thread
for the creation of a list of primes for a specific set of values. Pri mes. j ava
contains the low-level algorithms for choosing a random number of a speci-
fied length and then finding a prime at or above that value. It uses built-in
methods in the Bi gl nt eger class; the algorithm for determining if the num-
ber is prime is a probabilistic one and thus has a chance of being mistaken.
However, the probability of being wrong can be specified, and | use an error
value of 100. Assuming that the algorithm used in most Java implementations
is the Miller-Rabin test, the likelihood of falsely reporting a composite hum-
ber as prime is provably less than 21%. This is almost certainly smaller than
the likelihood of a hardware error or random radiation causing an incorrect
response in a deterministic algorithm, and thus the algorithm can be consid-
ered deterministic.

155
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Listing 7.1 Pri neNunbers. j ava

package coreservlets;

import java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;
import java.util.*;

/** Servlet that processes a request to generate n

* prinme nunbers, each with at least mdigits.

* |t perfornms the calculations in a lowpriority background
* thread, returning only the results it has found so far.

* |f these results are not conplete, it sends a Refresh

* header instructing the browser to ask for newresults a

* little while later. It also maintains a list of a

* small nunber of previously calculated prine |ists

* to return imediately to anyone who supplies the

* same n and mas a recent conpleted conputation.

*/

public class PrinmeNunbers extends HttpServlet {
private Vector prineListVector = new Vector();
private int maxPrineLists = 30;

public void doGet (H tpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
int nunPrines =
ServletUtilities.getlntParaneter(request,
"nunPrinmes", 50);
int nunDigits =
ServletUtilities.getlntParaneter(request,
"nunDi gits", 120);
PrineList prineList =
findPrineList(prineListVector, nunPrinmes, nunDigits);

if (primeList == null) {
prinmeLi st = new PrineList(nunPrimes, nunDigits, true);
/1 Multiple servlet request threads share the instance
/1 variables (fields) of PrineNunbers. So
/1 synchroni ze all access to servlet fields.
synchroni zed(pri neLi st Vector) {
if (prinmeListVector.size() >= maxPrineLists)
pri nmeLi st Vect or. renoveEl enent At (0) ;
pri nelLi st Vect or. addEl enent (pri neLi st);
}
}

Vector currentPrines prinmeList.getPrines();
int nunCurrentPrines current Prines. size();
int nunmPrimesReraining = (nunPrinmes - nunCurrentPrimes);

bool ean isLastResult = (nunPrimesRenai ning == 0);
if (!isLastResult) {

response. set Header (" Refresh", "5");
}

e
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Listing 7.1 Pri neNunber s. j ava (continued)

}

response. set Content Type("text/htm");
Print Witer out = response.getWiter();
String title = "Some " + nunDigits + "-Digit Prine Nunbers";
out.printin(ServietUilities.headWthTitle(title) +
" <BODY BGCOLOR=\"#FDF5E6\ ">\ n" +
"<H2 ALI GN=CENTER>" + title + "</ H2>\n" +
"<H3>Primes found with " + nunDigits +
" or more digits: " + nunCurrentPrinmes +
"</ H3>");
if (isLastResult)
out. println("<B>Done searching. </B>");
el se
out.println("<B>Still looking for " + nunPrinesRemai ning +
" mor e<BLI NK>. .. </ BLI NK></ B>");
out.println("<OL>");
for(int i=0; i<nunCurrentPrines; i++) {
out.println(" <LI>" + currentPrinmes.elenentAt(i));

}
out.println("</OL>");
out. println("</BODY></ HTM.>");

public voi d doPost (Htt pServl et Request request,

Ht t pSer vl et Response response)
throws ServletException, |OException {
doCet (request, response);

See if there is an existing ongoing or conpleted
calculation with the same nunber of prines and nunber

of digits per prime. If so, return those results instead
of starting a new background thread. Keep this Iist

small so that the Web server doesn’t use too much nmenory.
Synchroni ze access to the list since there may be

mul ti pl e simultaneous requests.

private PrinmeList findPrinmeList(Vector prineListVector,

int nunPrines,
int nunDigits) {
synchroni zed( pri neLi st Vector) {
for(int i=0; i<prineListVector.size(); i++) {
PrineList prines =
(PrimeList)prinmeListVector.elenmentAt(i);
if ((numPrines == primes.nunPrinmes()) &&
(nunDigits == prines.nunDigits()))
return(prines);

return(null);
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Listing 7.2 PrimeNumbers.html

<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<HTM.>
<HEAD>
<TI TLE>Fi ndi ng Large Prime Nunmbers</ Tl TLE>
</ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<H2 ALI G\=" CENTER'>Fi ndi ng Large Prime Nunbers</H2>

<BR><BR>

<CENTER>

<FORM ACTI ON="/ ser vl et/ coreservl ets. Pri neNunbers" >
<B>Nunber of prines to calcul ate: </ B>
<I NPUT TYPE="TEXT" NAME="nunPri nes" VALUE=25 S| ZE=4><BR>
<B>Nunber of digits:</B>
<I NPUT TYPE="TEXT" NAME="nunDi gi ts" VALUE=150 S| ZE=3><BR>
<I NPUT TYPE="SUBM T" VALUE="Start Cal cul ati ng">

</ FORW>

</ CENTER>

</ BODY>

</ HTML>

3 Finding Large Prime Numbers - Microsoft Internet Explorer

J File Edit ‘iew Favortes Tools Help |

J¢"$'@ﬁ|@@®|@'@' HLlnks”

Finding Large Prime Numbers

Number of primes to calculate: |25
Number of digits: I1 &0

|
‘@ Done l_’_ 25 Local intranet S

Figure 7-1 Result of Pri meNunber s. ht m , used as a front end to the
Pri meNunber s servlet.
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'3 Some 150-Digit Prime Numbers - Microsoft Internet Explorer

J File Edit “iew Favoites Tools Help |

€= DA IRESB-SE- HLinks”

Some 150-Digit Prime Numbers
Primes found with 150 or more digits: 9.
Still looking for 16 more...

686340185130616973272610018202748073761107415752014763897883103299218
£86340185130616973272610018202748073761107415752014763897883103299218
686340185130616973272610018202748073761107415752014763897883103259218
6863401851306169732726 10018202748073761107415752014763897883103299218
£86340185130616973272610018202748073761107415752014763897883103209218
686340185130616%73272610018202748073761107415752014763897883103289218
6863401851306169732726 10018202748073761107415752014763837883103259218
£86340185130616973272610018202748073761107415752014763897883103259218
686340185130616973272610018202748073761107415752014763897883103299218

—
4 | »

‘@ Done l_’_ 25 Local intranet A

Figure 7-2 Intermediate result of a request to the Pri meNumber s servlet. This result
can be obtained when the browser reloads automatically or when a different client
independently enters the same parameters as those from an ongoing or recent request.
Either way, the browser will automatically reload the page to get updated results.

B R

/3 Some 150-Digit Prime Numbers - Microsoft Internet Explorer

J File Edit “iew Favortes Tools Help |

|- = @[S B S - HLinks”

Some 150-Digit Prime Numbers
Primes found with 150 or more digits: 25.

Done searching.

£86340185130616973272610018202748073761107415752014763897883103259218
686340185130616%73272610018202748073761107415752014763897883103299218
686340185130616973272610018202748073761107415752014763897883103299218-
686340185130616973272610018202748073761107415752014763897883103259218
6863401851306169732726 1001820274807376110741575201476389T7883103299218
£86340185130616973272610018202748073761107415752014763897883103209218
686340185130616%73272610018202748073761107415752014763897883103289218
6863401851306169732726 10018202748073761107415752014763897883103259218
£86340185130616973272610018202748073761107415752014763897883103259218
686340185130616973272610018202748073761107415752014763897883103289218
| 68634018513061697327261001820%748073761107415752014763897883103299218v
4 3

€] Dore [ B Losalintranet v

Figure 7-3 Final result of a request to the Pri meNunber s servlet. This result can be
obtained when the browser reloads automatically or when a different client independently
enters the same parameters as those from an ongoing or recent request. The browser will
stop updating the page at this point.

i A
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Listing 7.3 Pri neLi st. ] ava

package coreservlets;

import java.util.*;
i mport java. math. Bi gl nt eger;

/** Creates a Vector of large prine nunbers, usually in

* alowwpriority background thread. Provides a few snall
* thread-safe access nethods.

*/

public class PrineList inplenments Runnabl e {
private Vector prinmesFound;
private int nunPrinmes, nunDigits;

/** Finds nunPrines prime nunbers, each of which are
* nunDigits long or longer. You can set it to only
* return when done, or have it return i mmedi ately,

* and you can later poll it to see how far it
* has gotten.
*/

public PrinmeList(int nunPrimes, int nunDigits,
bool ean runl nBackground) {

/'l Using Vector instead of ArraylList

/1 to support JDK 1.1 servlet engines

pri mesFound = new Vector (nunPri nes);

this.nunPrines = nunPrines;

this.nunDigits = nunDigits;

i f (runlnBackground) {
Thread t = new Thread(this);
/1 Use low priority so you don’t slow down server.
t.setPriority(Thread. M N_PRI ORI TY) ;
t.start();

} else {

run();
}
}

public void run() {
Bi gl nteger start = Prinmes.randon(nunDigits);
for(int i=0; i<nunPrimes; i++) {
start = Prines.nextPrinme(start);
synchroni zed(this) {
pri nesFound. addEl enent (start);

}
}
}
public synchroni zed bool ean i sDone() {
return(prinmesFound. size() == nunPrines);
}

e
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Listing 7.3 Pri nmeLi st . j ava (continued)

}

public synchroni zed Vector getPrimes() {
if (isbDone())
return(prinmesFound);
el se
return((Vector)primesFound. cl one());
}

public int nunmDigits() {
return(nunbDigits);
}

public int nunPrines() {
return(nunPrines);

}

public synchroni zed i nt nuntCal cul atedPrines() {
return(prinmesFound. size());

}

Listing 7.4 Prines.java

package coreservlets;

/

nmport java. mat h. Bi gl nt eger;

** Afewutilities to generate a | arge random Bi gl nt eger,
* and find the next prine nunber above a given Biglnteger.

*/

public class Prinmes {

/1 Note that Biglnteger.ZERO was new in JDK 1.2, and 1.1

/1 code is being used to support the nbst servlet engines.
private static final Biglnteger ZERO = new Bi gl nteger("0");
private static final Biglnteger ONE = new Bi gl nteger("1");
private static final Biglnteger TWO = new Bi gl nteger("2");

/1 Likelihood of false prime is [ess than 1/ 2"ERR VAL

/1 Assunedly Biglnteger uses the MIler-Rabin test or

/1 equivalent, and thus is NOT fool ed by Carm chael nunbers.
/] See section 33.8 of Cormen et al’s Introduction to

/1 Al gorithms for details.

private static final int ERR VAL = 100;

public static Biglnteger nextPrinme(Biglnteger start) {
if (isEven(start))
start = start.add(ONE);
el se

161
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Listing 7.4 Pri nes. j ava (continued)

start = start.add(TWO) ;

if (start.isProbabl ePrime(ERR_VAL))
return(start);

el se
return(nextPrinme(start));

}

private static bool ean i sEven(Biglnteger n) {
return(n. mod(TW) . equal s(ZERO)) ;
}

private static StringBuffer[] digits =
{ new StringBuffer("0"), new StringBuffer("1")
new StringBuffer("2"), new StringBuffer("3")
new StringBuffer("4"), new StringBuffer("5")
new StringBuffer("6"), new StringBuffer("7")
new StringBuffer("8"), new StringBuffer("9")
private static StringBuffer randonDigit() {
int index = (int)Mth.floor(Math.randonm() * 10);
return(digits[index]);
}

public static Biglnteger randon(int numDigits) {
StringBuffer s = new StringBuffer("");
for(int i=0; i<nunDigits; i++) {
s. append(randonmDigi t());

return(new Biglnteger(s.toString()));

/** Sinmple comuand-line programto test. Enter nunber
* of digits, and it picks a random nunber of that

* Jlength and then prints the first 50 prine nunbers
* above that.

public static void main(String[] args) {
int nunDigits;
if (args.length > 0)
nunDigits = Integer.parselnt(args[0]);
el se
nunDi gits = 150;
Bi gl nteger start = random(nunDigits);
for(int i=0; i<50; i++) {
start = nextPrine(start);
Systemout.printin("Prine " +1i +" =" + start);
}
}
}

Z
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Listing 7.5 ServletUtilities.]ava

package coreservlets;

i mport javax.servlet.*;
i mport javax.servlet.http.*;

public class ServlietWilities {
/1 ... Oher utilities shown earlier

/** Read a paraneter with the specified nane, convert it

* toan int, and return it. Return the designated default
* wvalue if the paraneter doesn’'t exist or if it is an

* illegal integer format.

*/

public static int getlntParaneter(HttpServl et Request request,
String paranmNane,
i nt defaul tValue) {
String paranftring = request. get Par anet er ( par amNane) ;
i nt paranVval ue;
try {
paranVal ue = | nteger. parselnt(paranString);
} cat ch(Nunber For mat Exception nfe) { // null or bad format
par anval ue = def aul t Val ue;

}

ret ur n( par anval ue) ;

Il

7.4 Using Persistent HTTP
Connections

One of the problems with HTTP 1.0 was that it required a separate socket
connection for each request. When a Web page that includes lots of small
images or many applet classes is retrieved, the overhead of establishing all
the connections could be significant compared to the actual download time
of the documents. Many browsers and servers supported the “keep-alive”
extension to address this problem. With this extension, the server tells the
browser how many bytes are contained in the response, then leaves the con-
nection open for a certain period of time after returning the document. The

ks
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client detects that the document has finished loading by monitoring the num-
ber of bytes received, and reconnects on the same socket for further transac-
tions. Persistent connections of this type became standard in HTTP 1.1, and
compliant servers are supposed to use persistent connections unless the cli-
ent explicitly instructs them not to (either by a “Connect i on: cl ose” request
header or indirectly by sending a request that specifies HTTP/ 1. 0 instead of
HTTP/ 1. 1 and does not also stipulate “Connecti on: keep-al i ve”).

Servlets can take advantage of persistent connections if the servlets are
embedded in servers that support them. The server should handle most of
the process, but it has no way to determine how large the returned document
is. So the servlet needs to set the Cont ent - Lengt h response header by means
of response. set Cont ent Lengt h. A servlet can determine the size of the
returned document by buffering the output by means of a Byt eAr r ayQut put -
St r eam retrieving the number of bytes with the byte stream’s si ze method,
then sending the buffered output to the client by passing the servlet’s output
stream to the byte stream’s wr i t eTo method.

Using persistent connections is likely to pay off only for servlets that load a
large number of small objects, where those objects are also servlet-generated
and would thus not otherwise take advantage of the server’s support for per-
sistent connections. Even so, the advantage gained varies greatly from Web
server to Web server and even from Web browser to Web browser. For exam-
ple, the default configuration for Sun’s Java Web Server is to permit only five
connections on a single HTTP socket: a value that is too low for many appli-
cations. Those who use this server can raise the limit by going to the adminis-
tration console, selecting “Web Service” then “Service Tuning,” then entering
a value in the “Connection Persistence” window.

Listing 7.6 shows a servlet that generates a page with 100 | Ms tags (see
Figure 7—4 for the result). Each of the | MG tags refers to another servlet
(I mageRet ri ever, shown in Listing 7.7) that reads a GIF file from the server
system and returns it to the client. Both the original servlet and the I mage-
Retri ever servlet use persistent connections unless instructed not to do so
by means of a parameter in the form data named usePer si st ence with a
value of no. With Netscape 4.7 and a 28.8K dialup connection to talk to the
Solaris version of Java Web Server 2.0 (with the connection limit raised above
100), the use of persistent connections reduced the average download time
between 15 and 20 percent.

e
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Listing 7.6 Per si st ent Connecti on.j ava

package coreservlets;

import java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;
import java.util.*;

/[** 1llustrates the value of persistent HTTP connections for
pages that include many images, applet classes, or

* other auxiliary content that would otherw se require
a separate connection to retrieve.

*/

public class PersistentConnection extends H tpServlet {
public void doGet (H tpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
response. set Cont ent Type("text/htm ");
Byt eAr rayQut put St ream byt eStream =
new Byt eArrayQut put St reanm( 7000) ;
PrintWiter out = new PrintWiter(byteStream true);
String persistenceFlag =
request . get Par anet er (" usePer si st ence");
bool ean usePersi stence =
((persistenceFlag == null) ||
(! persistenceFl ag. equal s("no")));
String title;
i f (usePersistence) {
title = "Using Persistent Connection";
} else {
title = "Not Using Persistent Connection";

}
out.printin(ServietUilities.headWthTitle(title) +
" <BODY BGCOLOR=\ "#FDF5E6\ ">\ n" +
"<H1 ALIGN=E\"CENTER ">" + title + "</HL>");
int numl mages = 100;
for(int i=0; i<num nages; i++) {
out. println(nmakel mage(i, usePersistence));

}
out. println("</BODY></ HTM.>");
if (usePersistence) {
response. set Cont ent Lengt h( byt eSt ream si ze());

byteStream witeTo(response. get Qut put Stream());
}

private String makel mage(int n, bool ean usePersistence) {
String file =
"/ servlet/coreservlets. | mageRetriever?giflLocati on=" +
"/bullets/bullet" + n + ".gif";
if (!'usePersistence)

e
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Listing 7.6 Per si st ent Connect i on. j ava (continued)

file = file + "&usePersi stence=no";
return("<IMs SRC=\"" + file + "\"\n" +
" W DTH=6 HEI GHT=6 ALT=\"\">");
}

public voi d doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
doCet (request, response);
}
}

Listing 7.7 | mageRetri ever.java

package coreservlets;

import java.io.*;
i mport javax.servlet.*;
i mport javax.servlet.http.*;

/** A servlet that reads a G F file off the |local system

* and sends it to the client with the appropriate M M type.
I ncl udes the Content-Length header to support the
use of persistent HTTP connections unless explicitly
instructed not to through "usePersistence=no".
Used by the PersistentConnection servlet.

S~ % x * *

public class ImageRetriever extends HttpServlet {
public void doGet (H t pServl et Request request,
Ht t pSer vl et Response response)
throws ServletException, |OException {
String giflLocation = request.getParaneter("giflLocation");
if ((gifLocation == null) ||
(gifLocation.length() == 0)) {
reportError(response, "lmage File Not Specified");
return;

}
String file = getServl et Context().getReal Pat h(gifLocation);
try {
Buf feredl nput Streamin =
new Buf f er edl nput St rean{new Fil el nput Stream(file));
Byt eAr r ayQut put Stream byt eStream =
new Byt eArrayQut put Strean(512);
int inmageByte,;

1
4
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Listing 7.7 |1 mageRet ri ever . j ava (continued)

while((imageByte = in.read()) !=-1) {
byteStream write(i mageByte);

}

in.close();

String persistenceFlag =
request . get Par armet er (" usePer si st ence");
bool ean usePersistence =

((persistenceFlag == null) ||

(! persistenceFl ag. equal s("no")));

response. set Cont ent Type("i mage/ gi f");
if (usePersistence) {

response. set Cont ent Lengt h( byt eSt ream si ze());
}
byteStream writeTo(response. get Qut put Streamn());

} catch(1l Oexception ioe) {

reportError(response, "Error: " + ioe);

}
}

public void reportError(HttpServl et Response response,
String nmessage)
throws | OException {
response. sendError (response. SC_NOT_FOUND,
nessage) ;

Edit Wiew Go Communicator Help

ild v AV abalsdB@ §H P

w&' Bookmarks \J‘ Location:Ihltp:!z’wabdev.apl.ihu edu/zervlet/careserviets PersistentConnection j

Using Persistent Connection

,@ == |Dacument: Done

Figure 7-4 Result of the Per si st ent Connect i on servlet.
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7.5 Using Servlets to Generate GIF
Images

Although servlets often generate HTML output, they certainly don’t always
do so. For example, Section 11.2 (The contentType Attribute) shows a JSP
page (which gets translated into a servlet) that builds Excel spreadsheets and
returns them to the client. Here, I'll show you how to generate GIF images.

First, let me summarize the two main steps servlets have to perform in
order to build multimedia content. First, they have to set the Cont ent - Type
response header by using the set Cont ent Type method of Htt pServl et -
Response. Second, they have to send the output in the appropriate format.
This format varies among document types, of course, but in most cases you
use send binary data, not strings as with HTML documents. Consequently,
servlets will usually get the raw output stream by using the get Qut put St r eam
method, rather than gettingaPri nt Wi t er by using get Wi t er. Putting these
two points together, servlets that generate non-HTML content usually have a
section of their doGet or doPost method that looks like this:

response. set Cont ent Type("type/ subtype");
Qut put Stream out = response. get Qut put Streamn();

Those are the two general steps required to build non-HTML content.
Next, let’s look at the specific steps required to generate GIF images.

1. Create an | mage.
You create an | mage object by using the cr eat el mage method of
the Conponent class. Since server-side programs should not
actually open any windows on the screen, they need to explicitly
tell the system to create a native window system object, a pro-
cess that normally occurs automatically when a window pops
up. The addNot i f y method accomplishes this task. Putting this
all together, here is the normal process:

Frame f = new Frane();

f.addNotify();

int wwdth = ...;

int height = ...;

Image inmg = f.createl mage(w dth, height);

:



% % Servlets-Response-Headers.fm Page 169 Wednesday, April 12, 2000 12:34 PM

t

7.5 Using Servlets to Generate GIF Images 169

2. Draw into the | mage.
You accomplish this task by calling the 1 mage’s get Gr aphi cs
method and then using the resultant Gr aphi cs object in the
usual manner. For example, with JDK 1.1, you would use vari-
ousdr awxxx andfi I I Xxxx methods of G aphi cs to draw images,
strings, and shapes onto the | mage. With the Java 2 platform,
you would cast the Gr aphi ¢cs object to Gr aphi ¢s2D, then make
use of Java2D’s much richer set of drawing operations, coordi-
nate transformations, font settings, and fill patterns to perform
the drawing. Here is a simple example:

Graphics g = ing.getGaphics();
g.fillRect(...);
g.drawstring(...);

3. Set the Cont ent - Type response header.
As already discussed, you use the set Cont ent Type method of
Ht t pSer vl et Response for this task. The MIME type for GIF
images is i mage/ gi f .

response. set Cont ent Type("i nage/ gi f");

4. Get an output stream.
As discussed previously, if you are sending binary data, you
should call the get Qut put St r eammethod of Ht t pSer vl et -
Response rather than the get Wi t er method.

Qut put Stream out = response. get Qut put Strean();

5. Send the I nage in GIF format to the output stream.
Accomplishing this task yourself requires quite a bit of work.
Fortunately, there are several existing classes that perform this
operation. One of the most popular ones is Jef Poskanzer’s
G f Encoder class, available free from
http: //ww. acne. con j ava/ . Here is how you would use this
class to send an | mage in GIF format:

try {
new G f Encoder (i ng, out).encode();

} catch(l Cexception ioe) {
/1 Error nessage

}

Listings 7.8 and 7.9 show a servlet that reads message, f ont Nane, and
f ont Si ze parameters and uses them to create a GIF image showing the

:
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message in the designated face and size, with a gray, oblique shadowed ver-
sion of the message shown behind the main string. This operation makes use
of several facilities available only in the Java 2 platform. First, it makes use of
any font that is installed on the server system, rather than limiting itself to the
standard names (Seri f,SansSeri f , Monospaced, Di al og,and Di al ogl nput)
available to JDK 1.1 programs.

Second, itusesthet r ansl at e, scal e, and shear transformations to create
the shadowed version of the main message. Consequently, the servlet will run
only in servlet engines running on the Java 2 platform. You would expect this
to be the case with engines supporting the servlet 2.2 specification, since that
is the servlet version stipulated in J2EE.

Even if you are using a server that supports only version 2.1, you should
still use the Java 2 platform if you can, since it tends to be significantly more
efficient for server-side tasks. However, many servlet 2.1 engines come pre-
configured to use JDK 1.1, and changing the Java version is not always sim-
ple. So, for example, Tomcat and the JSWDK automatically make use of
whichever version of Java is first in your PATH, but the Java Web Server uses a
bundled version of JDK 1.1.

Listing 7.10 shows an HTML form used as a front end to the servlet. Fig-
ures 7-5 through 7-8 show some possible results. Just to simplify experimen-
tation, Listing 7.11 presents an interactive application that lets you specify
the message, font name, and font size on the command line, popping up a
JFrame that shows the same image as the servlet would return. Figure 7-9
shows one typical result.

Listing 7.8 ShadowedText . | ava

package coreservlets;

import java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;
i mport java.awt.*;

/** Servlet that generates G F inages representing
* a designated nessage with an oblique shadowed
* version behind it.
* <P>
* <B>Only runs on servers that support Java 2, since
* it relies on Java2D to build the inmages. </ B>
*/
public class ShadowedText extends HttpServlet {
public void doGet (H tpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
String nessage = request.get Paraneter("nessage");
if ((message == null) || (nessage.length() == 0)) {

:
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Listing 7.8 ShadowedText . j ava (continued)

}

nmessage = "M ssing 'nmessage’ paraneter”;

String fontName = request.get Paraneter("fontNane");
if (fontName == null) {
fontNane = "Serif";

String fontSizeString = request.getParaneter("fontSize");
int fontSize;

try {

fontSize = Integer.parselnt(fontSizeString);
} cat ch(Nunber For mat Excepti on nfe) {
fontSize = 90;
}
response. set Cont ent Type("i nage/ gi f");
Qut put St ream out = response. get Qut put Stream() ;
| mage nmessagel mage =
Messagel mage. makeMessagel mage( message,
f ont Nane,
font Si ze) ;
Messagel mage. sendAsG F( nessagel nage, out);

/** Allow formto send data via either GET or POST. */

public voi d doPost (Htt pServl et Request request,

Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
doCet (request, response);

Listing 7.9 Messagel nage. j ava

package coreservlets;

import java.awt.*;

import java.awt.geom*;

import java.io.*;

i mport Acne. JPM Encoders. G f Encoder;

/** Utilities for building i mages showi ng shadowed nessages.

*

L

Includes a routine that uses Jef Poskanzer’s G fEncoder
to return the result as a G F.

<pP>

<B>Does not run in JDK 1.1, since it relies on Java2D
to build the inages.</B>

<pP>
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Listing 7.9 Messagel nage. j ava (continued)

public class Messagel mage {

/** Creates an Inage of a string with an oblique
* shadow behind it. Used by the ShadowedText servl et
* and the ShadowedText Frame desktop application.
*/
public static | mage makeMessagel mage(String nessage,
String fontNane,
int fontSize) {
Franme f = new Frane();
/1 Connect to native screen resource for inage creation.
f.addNotify();
/1 Make sure Java knows about |ocal font nanes.
G aphi csEnvi ronment env =
Graphi csEnvi ronnment . get Local Graphi csEnvi ronnent () ;
env. get Avai | abl eFont Fam | yNames() ;
Font font = new Font (fontNane, Font.PLAIN, fontSize);
Font Metrics netrics = f.getFontMetrics(font);
int messageWdth = netrics. stringWdth(nmessage);
int baselineX = messageW dt h/ 10;
int width = nessageW dt h+2*(basel i neX + fontSi ze);
int height = fontSize*7/2;
i nt baselineY = hei ght*8/10;
| mge messagel nage = f.createl mage(w dth, height);
Graphi cs2D g2d =
(G aphi cs2D) nessagel mage. get Graphi cs() ;
g2d. set Font (font);
g2d. transl at e(basel i neX, baselineY);
g2d. set Pai nt (Col or. i ght Gay);
AffineTransformorigTransform = g2d. get Transforn();
g2d. shear (-0.95, 0);
g2d.scale(1, 3);
g2d. drawsSt ri ng(message, 0, 0);
g2d. set Transforn{ori gTransform;
g2d. set Pai nt (Col or. bl ack) ;
g2d. drawstri ng(nessage, 0, 0);
return( nessagel mage) ;

}

/** Uses G fEncoder to send the |Inage down output stream
* in GF89A format. See http://ww. acne. conljaval/ for

* the G fEncoder class.

*/

public static void sendAsd F(Il mage i mage, QutputStreamout) {
try {
new G f Encoder (i mage, out).encode();
} catch(l CException ioe) {
Systemerr.println("Error outputting GF. " + ioe);
}

1
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Listing 7.10 ShadowedText . ht n

<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTML 4.0 Transitional//EN'>
<HTM_>
<HEAD>
<TI TLE>@ F Ceneration Service</ Tl TLE>
</ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<H1 ALI G\="CENTER'>Q F Generation Service</Hl>

Vel cone to the <I>free</|> trial edition of our AF
generation service. Enter a nmessage, a font nane,

and a font size below, then subnmt the form You wll

be returned a G F i nage showi ng the nessage in the

designated font, with an oblique "shadow' of the nmessage
behind it. Once you get an inmge you are satisfied with, right
click on it (or click while holding down the SH FT key) to save
it to your local disk.

<p>

The server is currently on Wndows, so the font nane nust

be either a standard Java font nane (e.g., Serif, SansSerif,
or Mnospaced) or a Wndows font nane (e.g., Arial Black).
Unrecogni zed font names will revert to Serif.

<FORM ACTI ON="/ servl et/ cor eser vl et s. ShadowedText " >
<CENTER>
Message:
<I NPUT TYPE="TEXT" NAME="nessage"><BR>
Font nane:
<I NPUT TYPE="TEXT" NAME="font Nane" VALUE="Serif"><BR>
Font size:
<I NPUT TYPE="TEXT" NAME="fontSi ze" VALUE="90"><BR><BR>
<l nput TYPE="SUBM T" VALUE="Build | nage">
</ CENTER>
</ FORM>

</ BODY>
</ HTM_>
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7 GIF Generation Service - Netscape

File Edt Wiew Go Communicator Help

e 2 AN e maEB g B
GIF Generation Service

Welcome to the free tral edition of our GIF generation service. Enter a message, a font name, and a font size below, then submit
the form. Teu will be returned a GIF image showing the message in the designated font, with an oblicue "shadow” of the
message behind it. Once you get an image you are sabisfied with, right clicle on it (or click while holding down the SHIFT key) to
sawe it to your local disk

The server is currently on Windows, so the font name must be either a standard Java font name (e g , Senf, SansSenf, or
Menospaced) or a Windows font name (e g., Anal Black). Unrecogtized font names will revert to Serf

Message: kids-hooks.com
Font name: |Surlz HT
Font size: |90

Build Image

e == |Document: Dane

b o2 ER) N2 g

Figure 7-5 Front end to ShadowedText servlet.

7 GIF image 784x315 pixels - Netscape

File Edit View Go Communicator Help

id o AdoulssB @ g

kids-books.com

e == |Document: Done

Y AR FR A |

Figure 7-6 Using the GIF-generation servlet to build the logo for a children’s books

Web site. (Result of submitting the form shown in Figure 7-5).
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7 GIF image 8861350 pixels - Netscape
File Edt Wiew Go Communicator Help

id o VdoualssB F

Smallville Town Theater

| == |Document: Done
Figure 7-7 Using the GIF-generation servlet to build the title image for a site
describing a local theater company.

| i
b o2 ER) N2 g

7 GIF image 967x280 pixels - Netscape
File Edil View Go Communicator Help

id d VoS B

County Larnivall

| »

<

T o2 ER A 4

& =0=| |Document: Done

Figure 7-8 Using the GIF-generation servlet to build an image for a page advertising

a local carnival.
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Listing 7.11 ShadowedText Frane. j ava

package coreservlets;

import java.awt.*;
i mport javax.sw ng.*;
i mport java.awt.geom*;

/** Interactive interface to Messagel mage cl ass.

* Enter nessage, font nane, and font size on the comand
* |line. Requires JavaZ2.

*/

public class ShadowedText Franme extends JPanel {
private | mage nessagel nage;

public static void main(String[] args) {

String nessage = "Shadowed Text";
if (args.length > 0) {

nmessage = args[0];
}
String fontName = "Serif";
if (args.length > 1) {

font Nane = args[1];
}
int fontSize = 90;
if (args.length > 2) {

try {

fontSize = Integer.parselnt(args[2]);

} cat ch(Nunber For mat Exception nfe) {}
}
JFrame frane = new JFrane("Shadowed Text");
franme. addW ndowLi st ener (new Exi tListener());
JPanel panel =

new ShadowedText Fr ane( nessage, fontNanme, fontSize);
frame. set Cont ent Pane( panel ) ;
franme. pack();
frane. setVisible(true);

}

publ i ¢ ShadowedText Frane(Stri ng nessage,
String fontNane,
int fontSize) {
nessagel mage = Messagel mage. nekeMessagel nage( message,
f ont Nane,
font Si ze);
int width = nessagel nmage. get Wdt h(this);
int hei ght = nessagel mage. get Hei ght (thi s);
set Pref erredSi ze(new Di nensi on(wi dt h, height));

e

ks



%{% @ Servlets-Response-Headers.fm Page 177 Wednesday, April 12, 2000 12:34 PM

t

7.5 Using Servlets to Generate GIF Images 177

Listing 7.11 ShadowedText Fr ane. j ava (continued)

public void paint Conponent (Graphics g) {
super . pai nt Conponent (g) ;
g. drawl mage( nessagel nage, 0, 0, this);
}
}

Eggshadowed Text =10] x|

Tom's Tools

Figure 7-9 ShadowedText Fr ane application when invoked with “j ava
coreservl et s. ShadowedText Fr ane" Toni sTool s"Haet t enschwei | er100”.
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