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CHAPTER 1

OHS, EPG, and
APEX Listener Compared

By John Edward Scott

When I first started using APEX, I didn’t really have a choice when it came to deciding which web server
to use; in a similar vein to the often-quoted Henry Ford (“any colour as long as it’s black”), it was a case
of “Use any web server as long as it’s the OHS”. The OHS is the commonly used name for the Oracle
HTTP Server.

However, as with all things technology related, times change. Oracle 9i Release 2 brought XML DB
and with it an embedded web server. As of Oracle 10g Release 2, this embedded web server can be used
as an embedded PL/SQL gateway to run PL/SQL via a browser. It is commonly known as the EPG
(Embedded PL/SQL Gateway) and controlled via the DBMS_EPG package.

So, things were good: we now had a choice of the OHS and the EPG, both of which were officially
supported by Oracle. But, never being content to sit on their laurels, the Oracle team decided to give us a
third option, the APEX Listener, which is a J2EE alternative to the OHS. The APEX Listener was created to
explicitly fulfill the needs of the web server that has to sit between the web browser and your Oracle
APEX application, but it can also support many other configurations, since it can be deployed using
Oracle Web Logic Server (WLS), Oracle Glassfish Server, and OC4].

Why Should | Care About This Chapter?

When I first came up with the idea for this book (and before I'd approached the other authors), I thought
alot about what sort of chapter I'd write. There are so many areas of APEX that interest me, particularly
with the release of APEX 4.0, it seemed like an impossible choice. I learned with my first book, Pro Oracle
Application Express, that no matter what you write about, some people will love a chapter while others
won'’t find it that relevant to them.

So, I thought to myself, what is the one thing that everyone who uses APEX has to use, yet probably
never gives a second thought to? The answer (of course!) is the web server aspect.

You might be thinking “Okay, but I'm going to skip this chapter, because that’s something my
System Admin takes care of.” Well, dear reader, please bear with me. As an APEX developer myself, I
know that there are things you can do with your web-server configuration that will really impact the
performance and scalability of your APEX applications (you should care about that!), and there are also
some really great features available in the web server than you can leverage in your applications (and
you should care about that!).

So, while at first glance this chapter might not seem as cool, sexy, or “APEX 4.0” as some of the other
chapters in this book, I hope that you will find some things that make you think or, even better, make
you use them!
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Now, it’s impossible for me to say “Always use XYZ, it is the best.” The truth is more likely that the
right choice probably depends on your exact requirements. In fact, this would be a very short discussion
indeed if I could just say that XYZ was always best in all circumstances. So, in this chapter, I will go
through some of the areas that I think are important for the web server. They will include the following:

e Installation: How quick and easy is it to get up and running? In some situations
you might not care about making it the most secure environment possible and
just want it up and running as fast as possible.

e  Configuration: After the initial setup, how configurable is it? What sort of options
can I “tweak”?

e  Extensibility: Does the web server offer any ways to extend it and add
functionality?

e Scalability and Performance: How well does the web server scale? If the number of
end users of my application grows will I need to add more web server or can it
scale up?

These are overarching concepts and I won't rigidly stick to them, but they give you a general idea of
the sort of things I believe are important. Rather than jumping back and forth between the different
options (which could be confusing), I'm breaking the rest of the chapter into three parts to cover each of
the options and show the various possibilities and features provided by each of them.

Web Server Basics

If you have never looked at the Oracle APEX architecture before, it really is a pretty simple and yet
powerful architecture. In the case of the OHS, the web server sits between the web browser and the
database and is responsible for handling the requests from the web browser, passing them through to
the database (via something called mod_plsql), then APEX processes the request and generates the
response (the HTML code to send back) which is passed by to the browser via the mod_plsql module in

the OHS. Figure 1-1 illustrates this architecture.
vﬁ

Application Express
Engine

S Web Browser )

Figure 1-1. The Oracle HTTP Server architecture

By contrast, when you use the EPG there is no “web server in the middle”; the web browser is
actually connecting directly to the database, as shown in Figure 1-2.
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Application Express
Engine

L Web Browser)

Figure 1-2. Using the Embedded PL/SQL Gateway

This diagram often has DBAs raising their hands in shock and horror. However, there are examples
where this simplified architecture is desirable, which I'll cover later in the chapter.

The Oracle HTTP Server (OHS)

The Oracle HTTP Server has been around for quite some time. In fact, I looked around to see if I could
find the first references to it but couldn’t find a definitive date for its first release, although I did find
references to it in the Oracle Database 8.1.7 release and the Oracle iAS (Oracle Internet Application
Server) software. So one way of looking at the OHS is that it’s a very tried and tested configuration. Of
course ,the other way of looking at it is that it’s pretty old (are you a glass half full or half empty person?).

So what is the Oracle HTTP Server? Simply put, it's a web server that is based on the Apache HTTP
Server, which has been modified, tweaked, and optimized to connect to the Oracle Database via a
custom Apache Module (a plug-in) called mod_plsql. It is thismod_plsql module that enables a web
browser to directly access the data and code in the database.

When the OHS was first released, it was based on Apache version 1.3 and only relatively recently
have versions based on Apache version 2.0 been made available. The Apache release history is very
complex and full of intricacies, so it’s not as simple as saying “Ah, version 2.0 must be better than version
1.3”, you should think of version 1.3 and 2.0 as branches of the code and not that version 2.0 is
necessarily better than 1.3.

So, in summary, the OHS based on Apache 1.3 has been out a very long time and has been used in a
large number of situations and has proved to be a very stable web server (when configured correctly!).
The OHS based on Apache 2.0 is a much more recent release, but does offer some advantages over
version 1.3.

From my own personal experience, I have found the OHS based on Apache 1.3 very stable and have
used it many (many!) times; however, since using the OHS based on Apache 2.0, my preferred option is
now to use the 2.0 release over the 1.3 release (for reasons which I'll explain later).

Installing the OHS

I'll make no apologies for it, but I'm a Unix guy. I used Windows many (many!) years ago, but these days
I predominantly use Mac and Linux (or other Unixes), so when it comes to configuring our databases
and web servers we typically use Linux (Oracle Enterprise Linux) or Solaris. So in this section I'll cover
installing and configuring via Linux. The installation for Windows will obviously be different but is well
documented. The configuration side of things is very similar on any platform since it is done via the
Apache configuration files.
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You can download the OHS from all sorts of locations on the Oracle OTN (Oracle Technology
Network) website, depending on your exact database release. For our purposes, I am using this
(currently working!) URL:

http://www.oracle.com/technetwork/database/enterprise-edition/downloads/index.html
If you cannot find it from that location, then the main OTN download page should help:
http://waw.oracle.com/technetwork/indexes/downloads/index.html

Note that, depending on which release you are looking for, the OHS Apache download is sometimes
distributed in the companion CD for the database download.

From that page you should be able to find the download for the Oracle HTTP Server called Oracle
HTTP Server (Apache 2.0) (10.1.3.3.0) for Linux x86. Please note, however, that at the time of this
writing I've found that the downloads of files on OTN are constantly moving and being reorganized, so
by the time you read this it may be in a different location (in which case, my first resort would be to use
Google—or your preferred search engine—to search for the download and get a direct link to the
location).

Once you have downloaded the file to your (Linux!) server you can unzip it and begin the
installation, as shown in Listing 1-1.

Listing 1-1. OHS Installation File Downloaded and Unzipped

[ohs@localhost downloads]$ 1s -al
total 326972

drwxrwxr-x 6 ohs ohs 4096 Feb 12 10:36 .

drwx------ 4 ohs ohs 4096 Feb 12 10:29 ..

drwxr-xr-x 3 ohs ohs 4096 Apr 20 2007 access

-rw-r--r-- 1 ohs ohs 334457994 Feb 12 10:28 as_101330_apache2_lnx.zip
drwxr-xr-x 6 ohs ohs 4096 Apr 20 2007 doc

drwxr-xr-x 5 ohs ohs 4096 Apr 20 2007 install

-Twxr-xr-x 1 ohs ohs 1280 Apr 20 2007 runInstaller

drwxr-xr-x 9 ohs ohs 4096 May 2 2007 stage

The installation process is well documented and common to many of the pieces of Oracle software;
usually you just need to configure any necessary operating system parameters and configure your
environment (for example setting ORACLE_HOME). Rather than reproduce all that information here, it’s
(always!) best to refer to the installation document for the exact version you downloaded, since some of
the requirements (and parameter settings) do vary from release to release.

Once you have executed the runInstaller script, the Installation wizard should start up, as shown in
Figure 1-3.
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ann \ Oracle Universal Installer. Welcomz R

Welcome

The CGracle Jniversal Installer guides you through the installzétion and configuration of
wour Oracle products,

Click "Installed Preducts..." 12 see allinstalled products,

Deinstall Products o

Abaut Qracle Universa Installer. . )

Help ) InslalledEroduc[s...) Eack : |rata ] | Cancel |
ORACLE'

Figure 1-3. OHS Installation wizard

Now it is a case of following the wizard and either filling out the required information or checking
that it is correct, as shown in Figure 1-4 (if you explicitly set the options via your environment settings,
for example, the ORACLE_HOME).

M MNN |\| Oradle Universal Installer: Specify File Locations

Specify File Locations

Source
Enter the full path of the file representing the produst(s) vou want to install:
Pat: ]jhnmefnhsmnwnlnads,fstage,fprnducts #ml |7 Erowse...

Destination

Enter or select & name far the installation and the full path where you wam 1a insiall the product
Maine: [oracleas1 =

|7 Browse...

About Oracle Universa Installer, J

Help J Installed Products. .. ) Back | Mext ) |rstall | Cancel )

ORACLE :

Figure 1-4. Defining the OHS name and path
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When installing in a Linux/Unix environment, I typically create a separate Unix user just for the
OHS. I never (not “almost never”) install the OHS as the same Unix user the Oracle database software
itself is running as. The reasons for this are twofold:

¢ Iwant to minimize the chances that, if a malicious user compromises the OHS
web server, they only control the OHS Unix user, rather than the user that is
running the database.

e If for some reason there is an issue with the OHS—for example, the number of
open file inodes exceeds the limits (which might happen if the web server is hit by
a Denial of Service attack)— it only impacts the Unix user that the OHS is running
as and does not bring down the database.

The above two reasons are, of course, not guarantees; however, by using a separate Unix user to
install the OHS you provide a degree of separation and isolation between the database software and the
OHS software. This, however, raises an interesting side question:

Should you install the OHS on the same machine as the database?

The answer is of course—as always —“it depends”. If you only have a single machine to use, then
you have no choice but to install them on the same machine. If it’s a development or test environment,
you might wish to install them on the same machine just to minimize your hardware overheads. In
production, however, you might prefer complete hardware abstraction between the database and the
web server (obviously there needs to be a network route between them, though).

This opens another can-of-potential-worms in terms of licensing implications. Now, as a disclaimer,
I'm not an expert on Oracle licensing. In fact I'm not even going to pretend I understand the intricacies
of licensing; on that subject I always defer to the professionals. That said, I've been using Oracle
Application Express long enough to come across a “quirk” of licensing that you might not be aware of.
The standalone Oracle HTTP Server (OHS) is covered by the database license, so if you install it on the
same machine as the database, there is no additional license necessary. If, however, you install it on
another (or additional) machine(s) then it will/could require additional licensing. In summary:

e Install the OHS on the same machine as the database and you're covered by the
database license.

e Install the OHS on a machine other than the machine the database is installed on
and you will need to license it (the OHS) separately.

I have searched (and searched and searched!) for a snippet of text on the Oracle website for
something succinct that I could point you to that explicitly states this; as with most things having to do
with licensing, that hasn’t been easy to find. So what I have just written should be viewed as my
interpretation rather than absolute fact. It is not, however, just my opinion; I have spoken with many
people inside Oracle to try and clarify this matter, and have correspondence to the effect that it is indeed
the correct interpretation.

That said, your licensing is your responsibility, so please (please!) make sure to speak to your Oracle
licensing expert to ensure you are correctly licensed!

So now we have the tricky aspect of licensing out of the way, we will assume for now that you've
made sure that you're correctly licensed for the type of installation you went for (same machine or
different machine). Once the installation is complete, you should see a summary screen similar to the
one shown in Figure 1-5.
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ann I\ Oracle Universal Installer: Summary

Summary
Oracle Apache2 and modplsql2 10.1.3.3.0

Source: fhotnefohs2 fodowhloads fstage fproducts. xml
EOracle Home: fhomefohsz /OraHome_1 {orac eas2) 1)
Installation Type: Typical |
Z-Product Languages
Lenglish
-Space Requirements
L ¢ Required 618MB (ncludes 36MB temporary) © Avallable 71. 14GB
Z-New Installations (84 products)
Agent Required suppart Hles 10.1.0.2.0
Agent Reguired Support Files Patch 10.1.0.5.2
Assistant Common Files 10.1.0.2.0
—Assistant Commaon Files Patch 10.1.0.5.0
Bali Share 1.1.18.0.0

B3

Helm | Installed Produdts... | Back | [ext Install | Cancel
ORACLE'

Figure 1-5. Completing the Installation wizard

Beside the issues of licensing, there is another issue that might affect whether you install the OHS on
the same machine or a different machine than the database software. That issue is network latency.
When the OHS is on the same machine as the database software, the network connection from the OHS
to the database (via the mod_plsql handler) is within the same machine so there is very little network
overhead. When you install the OHS on a machine other than the machine the database software is
installed on, there is an additional—perhaps negligible, but still measurable—network overhead
involved in the transmission of data between the two machines. While this overhead might be small, it
does still all add up; as you increase the number of end users of your application(s), the overhead might
become more and more noticeable, depending on your infrastructure.

If I had to summarize the two options, I'd say the advantages to installing on the same machine are
as follows:

¢ No additional licensing required
¢ Reduced network latency
Disadvantages to installing on the same machine are

e Out of control OHS process could affect the database (unless operating system
resource controls are used).

e Ifahacker managed to exploit the OHS, they could control the database machine.
Advantages to installing on different machines are
e More secure configuration (better physical separation)

e Easier to scale out (add more web server layers)
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Disadvantages to installing on different machines are
e Additional licensing may be required.
e Increased network latency.

Okay, so now the OHS is installed (after you followed the Installation wizard), what now? Well,
assuming you already have your database and Oracle APEX installed, you need to configure the OHS to
be able to connect to your database, which we will cover in the next section.

Configuring the OHS

Since the OHS is based on the Apache HTTP Server, all of the configuration is done via configuration
files; there is no native GUI interface to the configuration, although there are various third-party tools
that will make this easier for you, such as ApacheConf (http://www.apache-gui.com) and WebMin
(http://www.webmin.com/).

As Imentioned, I'm a Unix guy and I think there’s no better way to learn the different configuration
options available than by looking at the configuration files manually, although I have been known to use
GUISs from time to time (usually when I forget exactly what file a particular option is in).

So the first thing you need to do is configure the mod_plsql handler to connect to your database. You
can do this by editing the DADS. CONF file (named after Database Access Descriptor) which is located in
$ORACLE_HOME/ohs/modplsql/conf (where $ORACLE_HOME represents the directory you installed the OHS
into).

Listing 1-2 shows the typical contents of a basic DADS . CONF file.

Listing 1-2. DADS.CONF File

# ============================================================================
# mod_plsql DAD Configuration File

# ============================================================================
# 1. Please refer to dads.README for a description of this file

# =================s==s===ssssssssssssssssssssssssssssssssssssssssssssssssssas

# Note: This file should typically be included in your plsql.conf file with
# the "include" directive.

# Hint: You can look at some sample DADs in the dads.README file

Alias /i/ "/home/ohs/apex4/images/"

<Location /pls/apex>

Order deny,allow

P1lsqlDocumentPath docs

AllowOverride None

P1lsqlDocumentProcedure wwv_flow file mgr.process_download
PlsqlDatabaseConnectString localhost:1521:dbtest ServiceNameFormat
PlsqlNLSLanguage AMERICAN_AMERICA.AL32UTF8
PlsqlAuthenticationMode Basic

SetHandler pls_handler

P1sqlDocumentTablename wwv_flow file objects$
PlsqlDatabaseUsername APEX_PUBLIC_USER
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PlsqlDefaultPage apex
PlsqlDatabasePassword <<your password here>>
Allow from all

</Location>

There are a few things to note here; first the line:

Alias /i/ "/home/ohs/apex4/images/"

This specifies the file system location where any files referenced by the location /i/ reside. So, for
example, if the user references a file via the URL such as

http://yourserver/i/logo. jpg

the web server will try to return the file /home/ohs/apex4/images/logo. jpg (and obviously the request will
fail if that file is not present in that location—assuming there are no other rewrite rules in effect).

For this alias you should specify the file server directory that you downloaded the APEX installation
files into (so that it points to the location of the images subdirectory). This is covered in the Oracle
Application Express installation guide.

While we’re discussing the /1i/ alias, it’s worth noting that many people choose to locate their own
custom files (for example JavaScript, CSS, and images) in the same file system directory (or a
subdirectory thereof). The key reason they do this is that it means that there are no other web server
configuration changes required (and therefore the web server does not need to be restarted). However,
this is actually quite a bad idea because it means when you upgrade your version of APEX you might
overwrite the directory with the new files from the Oracle APEX installation and therefore lose your own
custom files.

It is far better (in my opinion, at least) to have specific directories for your own custom files, which
means you can upgrade APEX without affecting your own files. I'll show some examples of how you can
achieve this using the Apache virtual hosts feature to give a very flexible environment that supports
multiple APEX applications yet maintains a degree of separation between them.

The next line in the DADS. CONF file worth discussing is the Location directive itself:

<Location /pls/apex>

This directive determines how users will access your APEX applications; in this case we are using the
default (and actually I find very few reasons to change this), so users will access your application using a
link like

http://yourserver/pls/apex/f?p=1000:1
to access page 1 in application 1000.

One reason you might wish to change this is if you have a single OHS that needs to point to different
databases (perhaps running different versions of APEX). In this scenario you might have a DADS.CONF
similar to
<Location /pls/apex>
</Location>
<Location /pls/apex32>

</Location>
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<Location /pls/apex_test>
</Location>

This configuration allows you to specify different settings for each of the Location directives, so that
you can, for example. access your current environment using /pls/apex, an old APEX3.2 environment
using /pls/apex32, and a separate test environment using the database access descriptor (DAD) called
/pls/apex_test.

The next line in the configuration:

PlsqlDatabaseConnectString localhost:1521:dbtest ServiceNameFormat

details how the mod_plsql handler will connect to the database. In this case, since the OHS is installed on
the same machine as the database, it connects to localhost (i.e., the local machine), and connects to
dbtest on the usual listener port (1521). If you installed the OHS on a different machine than the
database machine you would need to specify the hostname (or IP address) of the database machine here
instead of localhost.

The next line specifies that mod_plsql will connect using the AL32UTF8 character set in the NLS
settings. This is part of the Oracle APEX installation requirements and you should always use AL32UTF8.

P1lsqlNLSLanguage AMERICAN AMERICA.AL32UTF8

While you may find that it works with other settings, I can guarantee that at some point it will come
back to bite you and you may find very strange errors occurring. I once saw an APEX application that
occasionally did not render correctly in the browser, sometimes only half the page would be output,
other times garbled characters would appear. It took a while to figure it out, but eventually we tracked it
down to the wrong setting being used in the DAD configuration. Now, with the benefit of hindsight, I
typically check that first, but at the time we were convinced it was an “application issue”.

The next line is the one that tells Apache to use the mod_plsql handler for any requests under the
/pls/apex location:

SetHandler pls_handler

The next few lines are among the crucial ones:
PlsqlDatabaseUsername APEX_PUBLIC_USER
PlsqlDefaultPage apex
P1lsqlDatabasePassword <<your password here>>

Typically you would never need to alter the P1sqlDefaultPage value. The P1sqlDatabaseUsername will
be APEX_PUBLIC_USER if you have started using APEX with a fairly recent release; if you've used Oracle
APEX since the old days when it was called HTMLDB you may well find in some existing DADS . CONF files that
you have a reference to HTMLDB_PUBLIC_USER.

The P1sqlDatabasePassword parameter specifies the password that you chose when you installed
APEX (I hope you remember what it was!). This aspect of APEX often confuses people, but internally
what happens is

e mod_plsql creates a pool of connections to the database and connects as the user
APEX_PUBLIC_USER. Note that this account needs to be unlocked so that the
connection can be established.

e Each web request by an end user gets a pooled connect (if and when one is
available).
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e  Your code in your APEX application is executed as the parsing schema associated
with that application (not as APEX_PUBLIC_ USER). This is possible since APEX uses
the DBMS_SYS_SOL package which has a procedure called PARSE_AS_USER, as shown
in Listing 1-3.

Listing 1-3. PARSE_AS_USER Procedure in DBMS_SYS_SQL

PROCEDURE PARSE_AS_USER

Argument Name Type In/Out Default?
C NUMBER(38) 1IN
STATEMENT CLOB IN
LANGUAGE_FLAG NUMBER(38) 1IN
USERID NUMBER(38) 1IN DEFAULT
USELOGONROLES BOOLEAN IN DEFAULT
EDITION VARCHAR2 IN DEFAULT
APPLY_CROSSEDITION_TRIGGER VARCHAR2 IN
FIRE_APPLY_ TRIGGER BOOLEAN IN DEFAULT

The procedure shown in Listing 1-3 is actually an overloaded one, so there are many different
variants of the parameters you can pass in (for example, the statement can be a VARCHAR2 instead of a
CLOB). However, you can see that there is a parameter called USERID which allows the calling routine to
specify which user the code should be executed as. It is this feature that allows APEX to run different
applications in different primary parsing schemas with the correct privileges (while preventing someone
in Workspace A from accessing code/data from Workspace B).

You don’t need to be too concerned with how this actually works, nor should you ever need to use
DBMS_SYS_SOQL yourself (in fact, it is perhaps the most powerful package in the database since it allows you
to run code as ANY user). I wanted to highlight it for one reason: you should make sure the password to
APEX_PUBLIC_USER is not known to anyone else, since it is a privileged user.

This point is very important. If I had to do a rough “finger in the air” calculation, I would say that the
vast majority of people store the password in the DADS.CONF file in plaintext—after all, that’s what the
example uses and what the documentation shows, too! But you can store the password in an obfuscated
format, by using the dadTool.pl command which is located in the $ORACLE_HOME/ohs/modplsql/conf
directory. In that same directory you will find a file called dadTool.README that details how to use the tool
in different environments (for example, Linux or Windows). Configuring dadTool.pl is not that difficult
(I won’t detail the steps here since they're already well documented in the dadTool.README file). Listing 1-
4 shows an example in my environment:

Listing 1-4. Running dadTool.pl to Obfuscate the DADS.CONF Password
[ohs@ae1l conf]$ export ORACLE_HOME=/home/ohs/OraHome 1

[ohs@ael conf]$ export PATH=$ORACLE_HOME/ohs/modplsql/conf:$PATH
[ohs@ael conf]$ export PATH=$ORACLE_HOME/perl/bin:$PATH

[ohs@ael conf]$ export LD_LIBRARY_PATH=$ORACLE_HOME/lib:$LD LIBRARY_PATH
[ohs@ael conf]$export PERL5LIB=$ORACLE_HOME/perl/lib

[ohs@ael conf]$ perl dadTool.pl -o

All passwords successfully obfuscated. New obfuscations : 1
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The first few commands (the export commands) are setting up my environment as per the
dadTool.README file, then I run the dadTool.pl command, which reads the DADS.CONF file and converts the
plaintext password into an obfuscated format. If you now look at the DADS. CONF file and locate the line for
PlsqlDatabasePassword you will see that the password has been updated to the obfuscated version.
(Note: the dadTool.pl does update the DADS.CONF file directly so it’s always a good policy to take a backup
of the file before you run it—obviously deleting the backup once you're happy the password has been
obfuscated!)

[ohs@ael conf]$ grep PlsqlDatabasePassword dads.conf
PlsqlDatabasePassword @BesOh18aShdE51Mz2pA6zSVCzsRUFMeRAQ==

Now just because you've obfuscated the password, don’t be lulled into a false sense of security. On
Linux systems one extra step I usually take is to make sure that the DADS.CONF file is only readable by the
Unix user you installed the OHS software on, as shown in Listing 1-5 (in other words, nobody else can
read that file and see your obfuscated password—as Anton mentions in Chapter 8, it is trivial to
construct a rainbow table of commonly used passwords which have been obfuscated in the same way
and then compare them to your value to determine your clear text password).

Listing 1-5. dads.conf File Only Readable by the OHS User

[ohs@ae1l conf]$ 1s -al dads.conf

-IW------- 1 ohs ohs 1364 Feb 14 14:19 dads.conf
Okay, great, so you now have the DADS.CONF file configured and you can fire up the OHS to see if you

can access APEX. The way you typically do this is using the following command:
[ohs@ael bin]$ $ORACLE_HOME/opmn/bin/opmnctl startall
opmnctl: starting opmn and all managed processes...
The corresponding command to stop is
[ohs@ael bin]$ $ORACLE_HOME/opmn/bin/opmnctl stopall
opmnctl: stopping opmn and all managed processes...

One enhancement I typically make to save myself some keystrokes, is to create a script to
automatically start, stop, and restart the OHS, shown in Listing 1-6, which comes in very handy
whenever you make configuration files.

Listing 1-6. ohs-up, ohs-down and ohs-bounce Scripts

[ohs@ae1]$ 1s -al

total 20
drwxrwxr-x 2 ohs ohs 4096 Nov 9 10:45 .
drwx------ 14 ohs ohs 4096 Mar 15 18:33 ..

-TwXITW-r-- 1 ohs ohs 109 Nov 9 10:44 ohs-bounce
-TwxIw-r-- 1 ohs ohs 70 Nov 9 10:45 ohs-down
-TwxIw-r-- 1 ohs ohs 71 Nov 9 10:45 ohs-up

[ohs@ael bin]$ cat ohs-up
ORACLE_HOME=/home/ohs/OraHome_1
$ORACLE_HOME/opmn/bin/opmnctl startall
[ohs@ael bin]$ cat ohs-down
ORACLE_HOME=/home/ohs/OraHome_1
$ORACLE_HOME/opmn/bin/opmnctl stopall
[ohs@ael bin]$ cat ohs-bounce

12
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ORACLE_HOME=/home/ohs/OraHome_1
$ORACLE_HOME/opmn/bin/opmnctl stopall
$ORACLE_HOME/opmn/bin/opmnctl startall

Instead of restarting all of the managed processes, you could just restart the OHS processes which is
much quicker. To do that you can use the commands:

$ORACLE_HOME/opmn/bin/opmnctl stopproc ias-component=HTTP_Server
and
$ORACLE_HOME/opmn/bin/opmnctl stopproc ias-component=HTTP_Server

As you can see, the scripts are very simple; in fact, they could be combined into a single script,
where a parameter is passed in to indicate whether to start, stop, or restart the OHS. However, for
simplicity, I like to keep them as separate scripts—changing them is left as an exercise to the reader!

So now, you should have a running OHS that allows you to access your APEX instance, as shown in
Figure 1-6.

OO0 H g Slogin .. —
€« >C (2 ae1:7780/pls/apex/f7p=4550:1:7443548633304420 > =
| ORACLE" Application Express |

Enter Application Express workspace and credentials.

Workspace

Username

Password

(_Login )

Ciick hare to leam how to get started

Oracle Application Express is a rapid Web application development toal that1ets you share dala and create custom applications.
Using only a Web browser and limited programming experience, you can develop and deploy powerful applications thal are both fast
and secure.

[ Rosot Password | & veam.. | [E Disoussion Forum
[E Find My Workspace | [E Oracle Technology Network [E Packaged Applications:
[E Administration [E apex.oracle.com [E Partners

| [E oracle by Example‘s [El BLOGs

Figure 1-6. Accessing APEX via the OHS

Notice in Figure 1-6 that the URL has the port number 7780; you'll see where that is specified in the
next section.

Digging into HTTPD.CONF

Since the OHS is based on Apache, it uses the same main configuration file, called httpd. conf, which
should be located in the $0RACLE_HOME/ohs/conf directory. I'm not going to cover every option in the file
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since it is already very well documented on the main Apache website (http://httpd.apache.org/).
However, there are a few options that are relevant if you're running an APEX installation that you might
wish to tweak.

First, if you wish to change the port number that APEX is running on then you need to locate the line
in the httpd.conf file that specifies the Listen directive:

[ohs@ael conf]$ grep Listen httpd.conf

# Listen: Allows you to bind Apache to specific IP addresses and/or
# Change this to Listen on specific IP addresses as shown below to
#listen 12.34.56.78:80

Listen 7780

Notice here that the lines that begin with a # are comments, the actual setting is the line that reads
Listen 7780. So if you wished to run on port 8080 instead, you would change the 7780 to 8080.
Obviously, you need to ensure that you don’t try and run the OHS on a port that already has something
else listening on it—this is actually a fairly common issue, and it can be pretty disastrous. I've witnessed
the OHS error logs fill up repeatedly with errors; in one case, I saw it generate a 1GB error file in just a
few seconds.

One common question that often comes up is “How can I run the OHS on port 802” This question
comes from the fact that web browsers default to accessing web servers on port 80 unless you specify a
different port. In other words, the URL

http://yourserver:80/pls/apex/f?p=1000:1
is logically identical to the URL
http://yourserver/pls/apex/f?p=1000:1

So you’ll probably want to run your OHS on port 80 to avoid having to give users a URL with a non-
default port number in it (your URLs will look “prettier”).

Now, on Unix, this is actually more difficult than you'd expect it to be; if you simply change the
Listen directive to specify port 80, you will most likely receive an error like this:

[ohs@ae1l conf]$ $ORACLE_HOME/opmn/bin/opmnctl startall
opmnctl: starting opmn and all managed processes...

opmn id=localhost.localdomain:6200
0 of 1 processes started.

ias-instance id=IAS-1
T B L o o o B L
ias-component/process-type/process-set:

HTTP_Server/HTTP_Server/HTTP_Server/

Error

--> Process (index=1,uid=1350181004,pid=21365)
failed to start a managed process after the maximum retry limit
Log:
/home/ohs/OraHome_1/opmn/logs//HTTP_Server~1.log
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This is due to the fact that on Unix, listening on ports between 0 and 1024 is reserved for privileged
users (you can consider it a historical reason), since typically things like mail server, SSH servers, etc.,
tend to run on these lower port numbers; if regular users were allowed to run their own processes on any
ports, it could be a potential security risk.

To allow the OHS to run on a privileged port, you have a couple of options:

e  Run the OHS as the root Unix user.

e Change the permissions on the OHS binaries so that they are SUID root (SUID
means that the regular OHS Unix user can start the OHS, but it will effectively run
as root).

Both of these options have potential risks, since having the OHS running as the root user means that
if the webvserver is compromised then the attack could potentially have full privileges over the machine.
Please, weigh these risks carefully before adopting this approach.

So, for example, if you wished to modify the permissions to make the OHS run as the root user, you
could use the commands shown in Listing 1-7.

Listing 1-7. Changing the Apache Binary to Run as Root

[ohs@ael bin]$ 1s -al .apachectl
-Twxr-xr-x 1 ohs ohs 1703780 Apr 5 2007 .apachectl
[ohs@ael bin]$ pwd
/home/ohs/OraHome_1/0hs/bin
[ohs@ael bin]$ 1s -al .apachectl
-rwxr-xr-x 1 ohs ohs 1703780 Apr 5 2007 .apachectl
[ohs@ael bin]$ su root
Password:
[root@ael bin]# chown root .apachectl
[root@ael bin]# chmod 6750 .apachectl
[root@ael bin]# 1s -al .apachectl
-Twsr-s--- 1 root ohs 1703780 Apr 5 2007 .apachectl

You should now be able to start the OHS as the OHS Unix user but have it running on port 80
(assuming you remembered to change the Listen directive in the httpd.conf file).

There are another couple of tweaks that I typically make to the httpd.conf file that are a bit more
specific to the Apache configuration than they are to APEX if you have a medium-to-high number of end
users.

The first setting I increase is the MaxClients setting, which is typically set to 150 by default. As you
can see in the output below, if the number of end users simultaneously accessing exceeds this number,
the end users will experience sluggish (actually blocked) connections.

#
# Limit on total number of servers running, i.e., limit on the number
# of clients who can simultaneously connect --- if this limit is ever

# reached, clients will be LOCKED OUT, so it should NOT BE SET TOO LOW.
# It is intended mainly as a brake to keep a runaway server from taking
# the system with it as it spirals down...

#

MaxClients 150
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The obvious question you'll ask is, “what should I increase this to?”. Well, of course, it depends, but
as a general guideline we typically increase this to 300+, sometimes 500; it really depends on what your
infrastructure can support. You can determine what your infrastructure will support by benchmarking it,
as I'll discuss later.

The other parameter I tend to modify is the KeepAlive setting, which determines whether the
browser maintains a persistent connection to the web server whenever it makes a request.

#

# KeepAlive: Whether or not to allow persistent connections (more than
# one request per connection). Set to "Off" to deactivate.

#

KeepAlive On

I tend to set KeepAlive to Off for sites that I expect to have a medium-to-large number of end users.
Because of the way APEX works, it’s often better from a performance standpoint for end users to
experience the slight latency overhead of having their browser re-establish a connection to the web
server with each request, rather than users being unable to obtain a web server connection due to other
users still retaining persistent connections. (In such cases response time for the users maintaining the
persistent connection would be good, but for other users the application would appear to be slow or
unresponsive).

These settings, together with other more general Apache configuration settings such as
StartServers, MinSpareServers, MaxSpareServers—all of which are documented in the Apache
documentation—should be carefully tuned to your own hardware and infrastructure. There is no single
perfect setting for all situations. I've found that over time you raise and lower these settings in response
to the ongoing performance of your servers. (It’s very important to revisit these settings whenever you
upgrade the hardware, for example.)

Configuring Virtual Hosts

One of the nice features of the Apache HTTP Server (and therefore also the OHS), is that a single web
server can support multiple individual websites, with each website having its own distinct URL. If you
look at the typical format of an APEX application URL, it would be similar to this:

http://yourserver/pls/apex/f?p=1000:1:

where 1000 represents the application id and 1 represents the initial page you wish your end user to land
on. Now, through the use of application and page aliases, you can make this URL a bit friendlier for end
users, because you can define a string for the application alias, as shown in Figure 1-7.
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Home - Application Builder - Application 104 ~ Shared Components - Edit Application

|| security || Globalization

Show All [ Name  Properties y  Global Lego | Theme Template Defaults | Component Defauls

Application: 104
ame Orders

Application Alias ORDERS

Image Prefix jif
Media Type

Proxy Server

* Parsing Schema TRAINING | [&)
Figure 1-7. Defining an application alias
You can also do the same thing with a page alias, as shown in Figure 1-8.
Home > Application Bullder - Application 104 - Page 1  Edit Page

Page Atrributes: 1 of 17

Name | Display Attributes || JavaScript| HTML Header and Body Attribute | Header and Footer | | Security | | Duplicate Submission

Figure 1-8. Defining a page alias
Now instead of the URL

http://yourserver/pls/apex/f?p=1000:1:
our users can use
http://yourserver/pls/apex/f?p=0RDERS:HOME :

which is a little bit nicer, I hope you'll agree. One thing to bear in mind is that, internally, whenever APEX
generates any links within your application, it will use the numeric application id, unfortunately ,rather
than the application alias. The end results of this means that the application alias and page alias will be
changed in the URL to the numeric ids once the user starts navigating within the application.

But you can go a bit further with the use of Apache Virtual hosts. You have a couple of options at this
point: you can either put the definition of the virtual hosts in the main httpd. conf file itself, or include
them in a separate file. My own personal choice is to try and keep the main httpd. conf as clean as
possible and to do all my own customizations in my own files that are included from the main
httpd.conf. To achieve this, I create a subdirectory called vhosts (you can name it anything you like) in
$ORACLE_HOME/ohs/conf and then include the following line at the end of the httpd.conf file:

www.it-ebooks.info
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include "/home/ohs/OraHome_1/ohs/conf/vhosts/*.conf"

This means I can create individual files in the vhosts subdirectory for each host I wish to support
which, for me at least, makes it much more manageable than having a single file that contains
everything. The *.conf in the include statement means include all files that have a file suffix of conf.
This, again, has a side benefit, which is that I can very easily disable a virtual host by renaming the
configuration file to foo.conf.old (or some other suffix) which means it won’t be included when I reload
the OHS.

So now I can create a configuration file for my new virtual host—let’s call it foo-orders.conf—which
contains the code in Listing 1-8.

Listing 1-8. Example Virtual Hosts Configuration

<VirtualHost *:80>
ServerName www.foo-orders.com
ServerAlias www.foo-orders.com

DocumentRoot /home/foo/www/

ProxyPreserveHost On

RewriteEngine On

RewriteRule ~/$ /pls/apex/f?p=ORDERS:HOME:0: [R=301,L]
</VirtualHost>

Once again, much of this is specific to Apache rather than APEX, but I wanted to highlight how you
can configure the web server to give your end users a much more “friendly” URL. The key sections here
are the ServerName and ServerAlias sections which define that this virtual host is relevant for anyone
using http://www.foo-orders.com as the domain name part of the URL in their browser.

The DocumentRoot directive specifies which directory the static files (for example the JavaScript, CSS,
and images) will be served from. Recall earlier that I mentioned many people put these files below the
same directory the /i/ directive points at. Well, using a virtual host like this lets you define different
directories for different applications, which makes it a much more flexible way to work. For example,
one huge benefit of this is that different developers can work on different applications and you can tie
the permissions down so that they can’t overwrite each other’s files.

The next important section is the RewriteRule directive itself. Apache rewrite rules are a language in
their own right and even have books dedicated to them, so I don’t intend to go into a huge amount of
detail on how they work, but as an overview the way to read them is as a regular expression and a result.
So in this example

RewriteRule ~/$ /pls/apex/f?p=ORDERS:HOME:0: [R=301,L]

the rewrite rule will fire if the incoming URL matches the regular expression */$, where * means start
and $ means end—in other words, if the entire URL is just http://foo-orders.com/, if it does match then
the user (or rather their browser) is redirected to the URL /pls/apex/f?p=0RDERS:HOME:0:, which is a
relative URL (relative to the same domain name). The [R=301, L] means that the web server returns an
HTTP-301 code to the browser, which tells the browser that this is a permanent redirect (as opposed to a
temporary one if your site is down for maintenance, for example).

Now, this virtual host example might look complex at first glance and, indeed, if you're unfamiliar
with Apache configuration (and rewrite rules) in general, it is a bit strange looking. However, you can
pretty much adopt a copy/paste approach to extend this example to support any URL, changing the
application and page alias (or id if you prefer). The one step I missed is obviously that you need to
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ensure that the domain name you use does actually resolve to the web server IP address (typically done
by whomever controls your DNS configuration).
So, with just a few configuration changes you've gone from giving end users a URL like this:

http://yourserver/pls/apex/f?p=1000:1:
to a URL like this:
http://www.foo-orders.com

Note that you don’t have to specify the application or page alias/id anymore, since the Apache
rewrite rule will take care of redirecting the user to the correct location now.
You can go even further and give some nice shortcut URLs to specific pages, as shown in Listing 1-9.

Listing 1-9. Defining Shortcut URLs in the Virtual Host

<VirtualHost *:80>
ServerName www.foo-orders.com
ServerAlias www.foo-orders.com

DocumentRoot /home/foo/www/

ProxyPreserveHost On

RewriteEngine On

RewriteRule ~/$ /pls/apex/f?p=ORDERS:HOME:0: [R=301,L]
RewriteRule ~/login$ /pls/apex/f?p=ORDERS:LOGIN:0: [R]
RewriteRule ~/news$ /pls/apex/f?p=ORDERS:NEWS:0: [R]

</VirtualHost>

Now users can use a URL like

http://www.foo-orders.com/news

and they will get redirected to
http://www.foo-orders.com/f?p=0RDERS :NEWS:0:

This can be very important for search engines (for example, Google and Bing) to provide nicer URLs
in the search results rather than the typical APEX URL (which includes a session id which would be
different for each user).

Okay, great, but there’s one last technique I want to share with you that I often find useful. Let’s
imagine you want to make your great APEX application public using the techniques I've just shown. You
give your end users a URL like this:

http://my-fantastic-application.com
and they get redirected to this:
http://my-fantastic-application.com/pls/apex/f?p=1000:1

What's to stop a curious end user changing the 1000 to some other id, thereby accessing one of your
other APEX applications that you hadn’t intended them to see? Well, you can again use some Apache
rewrite logic to ensure that they can only access application 1000 via that particular domain name URL,
as shown in Listing 1-10.
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Listing 1-10. Restricting the application id in the Virtual Host

<VirtualHost *:80>
ServerName www.my-fantastic-application.com
ServerAlias www.my-fantastic-application.com

DocumentRoot /home/foo/www/

ProxyPreserveHost On

RewriteEngine On

#RewriteRule ~/$ /index.html [R=301,L]

RewriteRule ~/$ /pls/apex/f?p=FANTASTIC_APPLICATION:HOME:0: [R=301,L]

RewriteCond %{REQUEST URI}%{QUERY STRING} /pls/apex/f?p=(.*)

RewriteCond %{REQUEST URI}%{QUERY STRING} !/pls/apex/f?p=(FANTASTIC APPLICATION:.*)
RewriteCond %{REQUEST URI}%{QUERY STRING} !/pls/apex/f?p=(1000:.*)

RewriteRule ~.* /pls/apex/f?p=FANTASTIC_APPLICATION:HOME:0: [R=301]

</VirtualHost>

In this example, we use the RewriteCond directive to ensure that we are accessing the URL using an
application id of 1000 or the application alias FANTASTIC_APPLICATION; if not, then the URL will be
redirected back to the home page. There are an almost infinite number of possibilities available using
rewrite rules and conditions and you're really only limited by your imagination (or rather your practical
requirements!). Hopefully, these examples have shown you some of the possibilities to give your
production applications a more polished appearance to end users.

Prefork or Multi-Processing Module?

So far we have concentrated on configuring the OHS to access your APEX applications; now we are going
to look at a performance tweak that you can make to really increase the scalability of your APEX
environment.

Now, I want to say up front that I've talked about these techniques many times. I've presented them
at some of the major Oracle conferences such as Oracle OpenWorld, the ODTUG Kaleidoscope, the
UKOUG conference, the IOUG Collaborate conference, and the list goes on. I also covered some of these
techniques in my first book, Pro Oracle Application Express. So, you might ask “Hey, don’t you have any
new stuff to show us?”. Well, these techniques can have such an impact on the performance and
scalability of your applications that I won’t stop talking about them until I've convinced every last one of
you that they’'re worth investigating!

The first tweak I want to mention is another change to the OHS configuration that can greatly
optimize the number of database pooled connections you see as a result of the mod_plsql handler. My
good friend Joel Kallman, who is Director of Software at Oracle, wrote an excellent blog post on this
feature, which is available at

http://joelkallman.blogspot.com/2008/01/0racle-http-server-apache-20-and.html

Basically, this feature takes advantage of the true multi-threading capability in Apache 2.0, rather
than the previous prefork-based architecture in Apache 1.3. In other words, with the prefork-based
approach there was a single database connection per HTTP process, whereas with the multi-threaded
implementation (known as Multi-Processing Modules or MPM), there is a database connection pool
which is shared among all threads.
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Sounds complex, right? But actually, the configuration change is extremely simple. In the opmn.xml
file you will see a section similar to this:

<ias-component id="HTTP_Server">
<process-type id="HTTP_Server" module-id="OHS2">
<module-data>
<category id="start-parameters">
<data id="start-mode" value="ssl-enabled"/>
</category>
</module-data>
<process-set id="HTTP_Server" numprocs="1"/>
</process-type>
</ias-component>

It is quite a simple change and involves adding an extra line, so the section becomes

<ias-component id="HTTP_Server">
<process-type id="HTTP_Server" module-id="OHS2">
<module-data>
<category id="start-parameters">
<data id="start-mode" value="ssl-enabled"/>
<data id="mpm" value="worker"/>
</category>
</module-data>
<process-set id="HTTP_Server" numprocs="1"/>
</process-type>
</ias-component>

Notice the addition of the setting of the mpm parameter to a value of worker. So what does that do?
Well, let’s take a look at how it worked before we made that change. If we examine the running Apache
processes

[ohs@db1l conf]$ ps -u ohs | grep httpd
18296 ? 00:00:00 httpd

18302 ? 00:00:00 httpd
18304 ? 00:00:00 httpd
18306 ? 00:00:00 httpd
18309 ? 00:00:00 httpd
18314 ? 00:00:00 httpd
18317 ? 00:00:00 httpd
18326 ? 00:00:00 httpd
18329 ? 00:00:00 httpd
18330 ? 00:00:00 httpd

notice how many different httpd processes there are. Now let’s look at the database sessions attributed
to that Unix user:

SOL> select count(*) from v$session where osuser = 'ohs';
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COUNT (*)

Now, after switching into MPM mode using the settings described above, let’s look at the Apache
processes again:

[ohs@ael conf]$ ps -u ohs | grep httpd

18686 ? 00:00:00 httpd.worker
18687 ? 00:00:00 httpd.worker
18690 ? 00:00:00 httpd.worker
18691 ? 00:00:00 httpd.worker

The httpd.worker in the output confirms we’re running in MPM mode. We should also notice fewer
database connections (since the true connection pooling is in force):

SQL> select count(*) from v$session where osuser = 'ohs';

COUNT (*)

Obviously, the number of connections will fluctuate depending on system load—the connection
pool should adapt and create more connections as needed and free them when no longer needed.
However, the key thing to bear in mind here is the difference between the two methods. Generally, the
benefits of running in MPM mode can have an influence on the performance and responsiveness of your
application when supporting a larger number of users, not to mention the reduced overhead on the
database in terms of having to maintain fewer database sessions.

It’s worth noting, as Joel mentions in his blog post, that on Windows, the OHS has always been
multi-threaded, so this setting is only of interest to people running the OHS on Unix servers (which
seems to be the majority of people that I speak to).

Web Server Compression

One of the other really cool features available with the OHS is the ability to have it compress the web
server response before sending it to the browser. This has a couple of big advantages:

¢ The size of the content that needs to be returned is smaller, therefore taking less
bandwidth and less time

e Since the content is returned faster, the Apache web server process is freed up
faster and is therefore able to process another user’s request more quickly.

Web server compression is pretty much what it sounds like: the web server will compress the
content in the same way you would run WinZip (or another compression application) to reduce the size
of a file. The amount the file can be compressed is really a factor of the type of file it is. Files such as
JavaScript files, CSS files, and HTML files, which are all text, are highly compressible, while images are
typically not as compressible (particularly JPEG images, which are already in an optimized format). So
usually you would configure web server compression to only compress things that you know are highly
compressible—otherwise the payoff is not worth the overhead of compressing it.

Now, before we dive into how you configure web server compression, I want to show you a couple of
tools I use when looking at my APEX applications to evaluate how they can be optimized. As I described
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in the foreword, this book is in honour of two friends, Carl Backstrom and Scott Spadafore. I'll always
remember something Carl once told me:

“Even if you have to deploy to Internet Explorer, develop in Firefox—it’ll make your life so much
easier.”

The reason he said this was that Firefox (certainly at the time) was a much friendlier browser for
developers, since it gave much better debugging and inspection capabilities. The other reason was
because of the Firebug plug-in. This plug-in alone transformed my web development. Looking back
now, it’s hard to remember just what an impact the Firebug plug-in made, since most browsers these
days (such as Safari, Chrome, and the latest Internet Explorer) give similar functionality, but Firebug was
really groundbreaking—so much so that I still use it today.

You can obtain Firebug (which only works as a Firefox plug-in) from http://getfirebug.com. When
you install Firebug you can inspect and evaluate any site that is open in your browser. For example, in
Figure 1-9 you can examine the individual requests for resources in my page using Firebug.
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Figure 1-9. Examining page requests using Firebug

Now, I'm not going to cover the full capabilities of Firebug (again, that could be a chapter in its own
right), but you can see in Figure 1-9 that using the Net tab, you can get a very nice visual overview of all
the resources (such as JavaScript files, CSS files, and images) that are referenced in the page. Firebug also
gives you details about the size of each of those resources and how long it took to download them from
the web server.
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If you drill down into the detail of one of those resources, you can see more details about the request
and response headers, as shown in Figure 1-10.

@ S € > = v| comsole HTML C55 Script DOM  Net- | Cookies YSlow Page Speed
U ¢ Clear Persist (@YD HTML CS5 JS XHR Images Flash Media
Headers Response Cache

Response Headers

Date Thu, 28 Oct 2010 01:06:55 GMT
Server Oracle-Application-Server-10g/10.1.2.0.0 Oracle-HITP-Server
Last-Modified Tue, 23 Jun 2009 17:46:50 GMT
Etag "9fe60-15f-4adll50a”
Accept-Ranges bytes
Content-Length 351
Keep-Alive timeout=15, max=100
Connection Kesp-Alive
Content-Type application/x-javascript

Request Headers

Host dbwvmllg:7780
User-Agent Mozilla/5.0 (Macintosh; U; Intel Mac OS X 10.6; en-US; rv:1.9.2.15) Gecko/20110303 Firefox/3.5.15
Accept */*
Accept-Language en-us,en;g=0.7,de;g=0.3
Accept-Encoding gzip,deflate
Accept-Charset IS0-8859-1,utf-B;g=0.7,%;q=0.7
Keep-Alive 115
Connection keep-alive
Referer http://ael:7780/pls/apex/f7p=104:1:2927523514067063z:::+
Pragma no-cache
Cache-Control no-cache

» GET apex_interactive_reports_4_0.js 200 OK 2e1:7780 23.9KB | 2ms
b GET egif 2e1:7780 870 B | 1ms
b GET edit_col_32.gif 200 0K 2e1:7780 L KB

Figure 1-10. Viewing response and request header detail

Notice in Figure 1-10 that you can view the handshaking and communication between the browser
and the web server. The request headers are from the browser informing the web server which languages
and encodings it supports; the web server responds with the response headers (and content) to tell the
browser what data is being returned and in what format. The key thing here is to notice in the Request
Headers the line that reads

Accept-Encoding: gzip, deflate

This is the browser telling the web server that it supports compressed data in the response. The
compressed data can be either in the gzip or deflate format (the end results of compression are similar,
but use slightly different methods). The web server can then decide whether to send compressed or the
default uncompressed content, depending on whether the browser supports compression or not. If the
browser does not support compression, it won’t send that request header and the web server will send
the regular uncompressed response. In other words, there’s little to no downside of enabling
compression on your web server, since any browsers that don’t support compression will still have the
uncompressed data sent to them, while browsers that do support compression will benefit from the
compressed version.

In my first book, Pro Oracle Application Express, I went into a lot of detail on installing and
configuring the mod_gzip module (which is another Apache module) that enables your web server to
provide compressed output. I'm not going to reproduce all the steps here (I'm hoping you already
purchased that book!), but I do want to show the effects, in case you either didn’t buy that book or
simply skimmed past that bit.

So you've seen how you can examine the web page content using Firebug. Let’s look quickly at
another Firefox plug-in that I find extremely useful (bear with me, it is relevant to web server
compression). That plug-in is called YSlow and is available from http://developer.yahoo.com/yslow. It
was actually developed by Yahoo (hence the Y in YSlow) as part of their ongoing development to profile
and optimize the Yahoo websites. What YSlow does is to run a series of checks and rules against your
web page and assign a score against each of those checks. For example, in Figure 1-11 you can see that
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YSlow has given my page an overall grade of C and you can see the individual scores for each of the
checks.

#. 57 & ) i =|" cConsole HTML €SS Script DOM Net Cookies | YSlow Page Speed
Grade | Components | Statistics | Tools Rulesets | ¥Slow(V2) ) | edic L Printable View | (7) Help ¥
Grade Overall performance score 71 Ruleset applied: YSlow(V2) URL: http:/ {aeL:7780/pls /apex/f?...

ALL (23) FILTER BY: CONTENT {6) ‘ COOKIE (2) ‘ 55 (6) | IMAGES (2) | JAVASCRIFT (4) ‘ SERVER (6)

Make fewer HTTP requests

Use a Content Delivery Network (CDN)

Avoid empty src or href

Compress components with gzip

Put €SS at top Grade F on Compress components with gzip

F
F
A
F Add Expires headers
F
A
E

Put JavaScript at bottom There are 14 plain text components that should be sent compressed

A Avoid CSS expressions * http://ael:7780/pls/apex/f?..

| /a Make Javascript and €55 external # http://ael:7780/i/themes/theme_20/theme_3_l.css

http://ael:7780/i/css/apex_4_0.c55
I A Reduce DNS lookups R Ui

http://ael:7780/i/libraries /jquery-ui/1.B/themes/base /jguery-ui- 1.8.custom.min.css

Minify JavaScript and €55

http://dbvm11g:7780/ ~jes/jqueryui/css/cupertino/jquery-ui- 1.7.2.custom.css

A Avoid URL redirect:
e s + http:/ /ael:7780/i/libraries/jquery/ 1.4.2 /jquery-1.4.2.minjs

A Remove duplicate JavaScript and CS§ « http:/ [ae1:7780/i/javascript/apex_4_0js

A Configure entity tags (ETags) » http://ae1:7780/i/javascript/apex_legacy 4_D.js

A Make AJAX cacheable * http://ael:7780/i/javascript/apex widget 4 _0.js

A Use GET for AJAX requests = http://ael:7780/i/javascript/apex_dynamic_actions_4_0.js

A Redhics the nimber of DOM alements « http://ael:77B0/i/libraries/jquery-ui/ 1.B/ui/minified /jquery-ui-1.8.custom.min.js
« hup://dbvm1lg:7780/~jes /jqueryui/js/iquery-1.3.2.min.js

A Avoid HTTP 404 (Not Found) error
+ hup://dbvmllg:7780/~jes/jqueryui/js/jquery-ui- 1.7.2.custom.min.js

A Reduce cookie size
= http://ael:7780/i/javascript/apex_interactive_reports_4_0.js

F Use cookie-free domains

A Avoid AlphalmageLoader filter Compression reduces response times by reducing the size of the HTTP response. Gzip is the mast popular and

Rana

Figure 1-11. Using YSlow against the page

Notice that we got an F for the “Compress components with gzip”. That is because we currently
have not configured the server to support compression. We can also see the individual files that YSlow
suggests we should be compressing; it knows that these files are plain text files and therefore should
compress well to a much smaller size.

If you drill into the Components section of YSlow, as shown in Figure 1-12, you can see much more
detailed information about each component—in fact, more detail than we saw in Firebug earlier. This is
why I always use a combination of tools when examining websites, since there is no single tool that
shows everything.
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Figure 1-12. Components view in YSlow

Figure 1-12 shows the individual components; in this case I have drilled into the JavaScript files. The
interesting thing to notice here is that YS1low shows you the size of each resource, in kilobytes. Also notice
that there is a column for GZIP (KB), which would show the compressed size if the content was in
compressed format. Since we have not enabled gzip compression yet, obviously there is nothing in this
column. However when you do enable compression, you will be able to use YS1ow to see what kind of
benefit is gained.

Okay, so enough talking, right? Let’s get on with enabling gzip on our OHS. The first thing you need
to do is to make sure the gzip module is loaded into your OHS configuration. The installation of mod_gzip
is fairly straightforward and well documented. You simply need to place the module into the directory
containing all your other Apache modules (usually in the libexec directory). It’s also recommended that
you use the separate configuration file (mod_gzip.conf) for all the mod_gzip-related configuration and
include this new configuration file from your main Apache configuration file (httpd. conf), rather than
placing the mod_gzip configuration directly in the main file.

Caution mod_gzip is not officially supported by Oracle. So if you are the least bit wary of changing the
configuration on your OHS, or you are worried that you may be left in an unsupported position, consider using
another Apache server to proxy requests to the OHS and load the mod_gzip module on that Apache server instead.
Having said that, we have successfully run mod_gzip for a long time now without any ill effects. In any case, you
are well advised to try this on a test system before using it on your production setup.

If you look in the httpd.conf file you should notice a section where all the modules are loaded. For
example:

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 1 ™ OHS, EPG, AND APEX LISTENER COMPARED

LoadModule dbm_auth_module libexec/mod_auth_dbm.so
LoadModule digest module libexec/mod_digest.so
LoadModule proxy module libexec/libproxy.so
LoadModule cern_meta_module libexec/mod_cern_meta.so

This is taken from my server configuration—yours may be slightly different. Now you can add the
mod_gzip module:

LoadModule gzip module libexec/mod_gzip.so

You should also copy the sample mod_gzip.conf to the Apache configuration file directory. Although
the sample mod_gzip.conf should work fine in most cases, I usually make a few changes, one of which is
adding the following line:

mod_gzip_item_include handler *pls_handler$

The purpose of this line is to include compression on anything that is being handled by the
pls_handler. The mod_plsql handler is responsible for handling requests for our DAD, which is how our
APEX sessions are handled. We have added this because we’ve found in certain cases, where the MIME
type is not detected properly, some items will not be compressed, even though they may be highly
compressible items, such as CSS and JavaScript files. You may want to check whether this line is suitable
for your own configuration (you can determine this through testing).

Next, you need to include the mod_gzip configuration by adding the following line to the main
Apache configuration file (httpd. conf):

# Include the mod_gzip settings
include "/home/ohs/OraHome_1/ohs/conf/mod_gzip.conf"

Make sure you use the correct path to the mod_gzip.conf file for your own installation. Now reload
the OHS and you should have a working installation of mod_gzip.

Note If you get a warning along the lines of “This module might crash under EAPI!” you don’t need to worry.
The module seems to work fine despite this warning. If you want to get rid of the error, you can try recompiling the
module yourself.

Now if you retest the application in YSlow you should see whether the gzip compression has been
enabled correctly and what the impact has been. You can see in Figure 1-13 that we now get an A grade
for the Compress components with gzip test. Excellent!
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?! "_liJ ( & = | " Console HTML €55 Script DOM Net Cookies YSlow  Page Speed
Grade | Components | Statistics | Tools Rulesets | ¥Slow(V2) %) | Edit ™, Printable View | (7) Help v

Grade Overall performance score 78 Ruleset applied: YSlow(V2) URL: hutp://ael:7780/pls/apex /7.

ALL (23) FILTERBY: CONTENT (6) | COOKIE (2) | CSS (6) | IMAGES (2) | JAVASCRIPT (4) | SERVER (6)

Make fewer HTTP requests

Use a Content Delivery Network {CDN)

Avoid empty src or href

Add Expires headers

Compress components with gzip

Put CSS at top Grade A on Compress components with gzip

Put JavaScript at bottom

> m|B» (> m(> m|m

Avoid CSS expressions Compression reduces response times by reducing the size of the HTTP response. Gzip is the most popular and
7 effective compression method currently available and generally reduces the response size by about 70%.
@ Make JavaScript and €SS external Approximately 90% of today's Internet traffic travels through browsers that claim to support gzip.

3
-

Reduce DNS lookups
»Read More

Minify JavaScript and C55

Avoid URL redirects

Remove duplicate JavaScript and €SS Copyright © 2010 Yahoo! Inc. Al rights reservad.

Configure entity t1ags (ETags)

Make AJAX cacheable

Use GET for AJAX requests

Reduce the number of DOM elements

Avoid HTTP 404 (Not Found) error

Reduce cookie size

Use cookie-free domains

M B (>R E|P

Avoid AlphalmageLoader filter

Figure 1-13. YSlow gives an A grade for gzip compression

As we did before, let’s drill into the components section to see what the compression effect has been
on the size of the data transferred (Figure 1-14).
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Figure 1-14. Examining gzip compression in YSlow

You can see in Figure 1-14 that the GZIP (KB) column now has a figure in it, showing that we are
indeed compressing the content on the web server before sending it to the browser. Using the
apex_4.0.js file as an example, which is a standard JavaScript file included by APEX itself, you can see
that before compression, it was 67.2Kb in size, whereas post compression it was reduced to 19Kb in
size— roughly less than a third of the original size. As a rough guide, I typically find that JavaScript, CSS,
and HTML files compress to anywhere between 1/3 to 1/5 of their original size, depending on the
amount and type of content.

Another thing to notice from Figure 1-14 is that very small files, such as
apex_interactive_reports 4 0.js, aren’t compressed since the potential reduction in size is minimal
compared to the slight processing overhead in compressing the file. This leads us nicely into a question
I'm often asked regarding web server compression:

Is there an overhead in compressing the files?

The answer is, yes, there is, since the CPU has to do some work to compress the content. However,
with the modern CPUs these days the overhead is extremely minimal (compared to, say, 15 years ago
when it was much more noticeable). My stock answer to this question would be

Yes, there is a very minimal overhead, but it's more than outweighed by the benefits.

In the book Pro Oracle Application Express1 do some benchmarking to determine the performance
benefit of compressing the files. Again, rather than reproducing it all here, I will share the final results. In
the benchmarking I simulated a large number of end users hitting the web server and requesting
different pages. I tested the response of the server with gzip disabled and then with it enabled. The
difference in the results was surprising even to me.
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Table 1-1. Benchmarking mod_gzip Compression

mod_gzip Off mod_gzip On Factor
Connection rate (conn/s) 3.2 34.6 ~ 11 times faster
Connection rate (ms/conn) 312.7 28.9 ~ 11 times faster
Session lifetime (sec) 4.9 3.8 ~ 1.2 times faster
Total content size returned (MB) 7.4 1.5 ~ 5 times smaller
Average session rate (sessions/sec) 1.06 11.55 ~ 11 times faster

You can see from the benchmarks that when mod_gzip is enabled, the web server is able to handle
roughly eleven times as many active connections; in other words, an order of magnitude more
connections. That is a huge benefit from a relatively simple server configuration change. You can also
see that the bandwidth savings are significant too (in terms of the difference). It is easy to overlook the
benefit that a reduction in bandwidth would have; after all, network speeds are getting faster and faster
all the time, so who really cares? Well, even though network speeds are increasing all the time, we are
also using more and more features in our websites—for example, third-party Javascript libraries—which
increase the “weight” of our page. If we can reduce the size of the data that has to be downloaded to each
user,then we are also decreasing the amount of network traffic on our infrastructure, which means that
other applications using the same infrastructure can benefit, too. It’s a win all round.

Expiry Headers

In the previous section we covered compressing the web server output. In this section, we will cover the
expiry headers features which enabled browsers to cache static content locally rather than requesting it
from the web server every time. If we look again at YS1low, you can see in Figure 1-15 that we get graded
an F for the Add Expires headers test.
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2 £ Grade F on Add Expires headers
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E Put JavaScript at bottom + (no expires) http:/ /ae1:7780/i/themes /theme_20/theme_3_lcss
A AR ISR « (no expires) http://ae1:7780/i/css /apex_4_D.css

(no expires) http://ae1:7780/i /libraries /jquery-ui/ LB /themes /base/jquery-ui- L8.custom.min.css
n /a Make JavaScript and CSS external

(no expires) http://dbvm11g:7780/ ~jes/jqueryui/css/cupertina /jquery-ui-1.7.2.custom.css
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+ (no expires) http://ae1:7780/i/javascript/apex_interactive_reports 4 _0.js
A Red kie si
sl cnd + (no expires) hrtp://ae 1:7780/1/themes/theme_20/headerBg.jpg
F  Use cookie-free domains « (no expires) http://ae1:7780/1/themes /theme_20/hdingBar-BG.gif
A Avoid AlphalmageLoader filter * (no expires) http://ae1:7780/i/themes ftheme_20/btn-bg.gif

‘Done

Figure 1-15. Examining expiry headers in YSlow

So what are expiry headers? Well, in a nutshell, when the browser requests a resource, such as an
image, from the web server the web server can add a header to the response to tell the browser how long
that resource can be cached in the browser’s local cache. If the browser needs that resource again, it can
look in the local cache and check if the resource is still valid by looking at the date in the expiry header. If
the cached version is still “within date”, the browser can use the cached version, thereby avoiding a web
server request; otherwise, the browser will request the resource from the web server again.

Let us look again at the components section and examine the expiry header, as shown in Figure
1-16.
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Figure 1-16. No expiry headers set

Notice that currently there are no expiry headers set. There is, however, something called an ETag,
which we will discuss shortly. As I mentioned previously, Expiry headers allow us to tell the browser that
a particular resource can be cached locally until a particular time. Note that you cannot force the
browser to do this, it is completely up to each individual browser whether they cache the resource or not
(since the user might have turned caching off, or have a very small cache region), so consider expiry
headers a hint/suggestion rather than a rule that the browser must obey.

So how do you configure expiry headers? Well, the configuration is slightly easier than with mod_gzip
since the mod_expires Apache module is shipping out of the box with the OHS.

First, you need to load the mod_expires module, so add the following line to your httpd.conf if it
does not already exist:

LoadModule expires module modules/mod_expires.so

Next, we need to include the configuration file for the expiry settings:

# Include the mod_expires configuration file
include "/oracle/ohs/Apache/Apache/conf/mod_expires.conf"

As I mentioned in the mod_gzip section, I prefer to maintain a separate configuration file for these
things, rather than cluttering up the main httpd. conf file. So you will need to create this file and adjust
the path to suit your own environment.

Now let us take a look at a sample mod_expires.conf file; note that this is a simple example and you
can change the values to suit your own needs:

ExpiresActive On

ExpiresByType image/gif "access plus 15 days"

ExpiresByType image/jpeg "access plus 15 days"
ExpiresByType image/png "access plus 15 days"

ExpiresByType application/x-javascript "access plus 7 days"
ExpiresByType text/javascript "access plus 7 days"
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ExpiresByType text/css "access plus 7 days"
FileETag None

The directives for the mod_expires module are quite logical (and well documented); it is fairly easy to
understand what they mean even if you have never seen mod_expires rules before. In this case, I first
enable the mod_expires module with this line:

ExpiresActive On

Next, we define the rules for the different content types, based on their mime type. For example:
ExpiresByType image/gif "access plus 15 days"

means that all GIF images will have an expiry header added with a date to expire 15 days from the date
they were just accessed. In other words, if the browser needs that GIF image again and it is within 15
days from the time it was last requested from the web server, then the browser will be able to use the
cached local version. The rest of the rules follow a similar pattern. In the case of Javascript and CSS files,
we define shorter cache durations since we expect those files to be changed more frequently. The final
line

FileETag None

disables ETags. So what are ETags? Well, ETags (Entity Tags) are a way for the browser and web server to
determine if a resource has changed. So, for example, if the browser needs to load the logo for your web
page, it can contact the web server and ask if the resource is different to the cached version that the
browser already has. If the resource is different (in other words, if it has changed), the web server will
send the browser the updated version. If the resource has not changed, the web browser can use the
cached version, thereby saving the overhead of downloading the new version. The way the browser and
server determine whether the resource has changed or not is via the ETag, which is essentially a unique
identifier based on attributes of the resource (perhaps the last updated date, or the file size, or a
combination). You don’t need to worry too much about how ETags work since the server is responsible
for generating the ETag identifiers transparently if you have them enabled.

So how do ETags compare to Expiry Headers, and would you benefit from them? Well, they certainly
can help in some situations and at first glance might appear to perform the same functionality as Expiry
Headers. However, there is a very subtle difference, namely:

e  When you use ETags, the browser still always contacts the web server to verify if
the resource has been modified.

e  When you use expiry headers (and no ETags), the browser will only contact the
web server if it does not have the resource in the local cache or the expiry date has
passed.

Whenever I present on this topic, I have a little example which I think helps to illustrate the subtleties, so
please bear with me while I describe it. If you think about the different options regarding expiry headers
and browser caching, it’s a bit like making a cup of coffee (I told you,bear with me!):.

e No caching 1 get up in the morning, look in the fridge and find I have no milk so I
go to the store, buy some milk, and come back home and make my coffee. Every
time I want to make coffee I go back to the store to buy fresh milk.
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e Expiry headers only. 1look in the fridge, see that I have no milk, so I go to the store
to buy some milk, come home and make my coffee. The next time I want to make
coffee I look in the fridge and, if the milk is still within date, I can use it; otherwise,
I have to go back to the store to buy fresh milk.

e  ETags:1look in the fridge, see that I have no milk, go to the store and buy some
milk, come home and make my coffee. The next time I want to make coffee, I take
the milk out of the fridge and take it to the store with me. I then have the following
conversation: “Hey, I have some milk here that still looks okay to me, but do you
have any fresher milk?”I If the store keeper does have fresher milk, I take that back
home with me. If they don’t, I go all the way back home and use the same milk I
already had.

Hopefully that very silly story helps to make the differences between the methods more concrete.
And while this might make it sound like I am not a big fan of ETags, that is not true; I think they certainly
have their uses. However, with a system such as APEX, where each web server request might result in a
database request (if that resource is stored in the database), you need to be very careful that you don’t
make unnecessary requests if you hope to scale to large volumes of users.

Okay, now we have enabled Expiry Headers, what difference has that made? If we rerun Yslow, we
should see that we score an A for the Add Expires headers test, as shown in Figure 1-17.
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Figure 1-17. Running YSlow with Expiry Headers enabled
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If we drill down into the detail of the components, you should see that each of the resource types
that we specified in the mod_expires.conf file should now have an expiry header attached to it, as shown
in Figure 1-18.
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Figure 1-18. Expiry headers defined

Embedded PL/SQL Gateway

In the previous section we covered the Oracle HTTP Server, which is an external component. In this
section, we are going to cover the Embedded PL/SQL Gateway which, for the sake of brevity, I will refer
to as the EPG from now on.

As you can see in Figure 1-19, the EPG is actually a component inside the database, essentially a web
server that is contained within the database itself, thus removing the need to install a separate web
server like the OHS. The EPG was first really made available for us to use in Oracle 10gR2, although it has
been part of the database since Oracle 9iR2 as part of the XML DB system.

Application Express
Engine

ol Web Browser)

Figure 1-19. Embedded PL/SQL Gateway architecture

So, how do you configure the EPG to work with APEX? Well, it is already documented in the APEX
installation. It is such a simple setup, let’s walk through the steps now.
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First, we need to enable the web server component, since it is disabled by default. You can check the
current status of the web server component by running the following query:

system@ae1l> select dbms_xdb.gethttpport from dual;
GETHTTPPORT

If the returned value is 0 then it means the web server component is not configured yet. You can set
the port that you want it to run on, in a similar way to the Listen directive in the httpd.conf file you saw
earlier, by running the following command:
system@ae1l> call dbms_xdb.setHttpPort(8080);

Call completed.
system@ael> alter system register;
System altered.

Here we have used port 8080 and then registered with the listener (the standard Oracle listener, not
to be confused with the APEX listener, which we cover in the next section).

We can now check that the EPG is running on the port by reissuing the command we ran earlier:
system@ae1l> select dbms_xdb.gethttpport from dual;

GETHTTPPORT
We can also check the status of the listener:
[oracle@ael ~]$ 1lsnrctl status
LSNRCTL for Linux: Version 11.2.0.1.0 - Production on 18-JAN-2011 09:02:33

Copyright (c) 1991, 2009, Oracle. All rights reserved.

Connecting to (DESCRIPTION=(ADDRESS=(PROTOCOL=IPC)(KEY=EXTPROC1521)))
STATUS of the LISTENER

Alias LISTENER

Version TNSLSNR for Linux: Version 11.2.0.1.0 - Production

Start Date 17-JAN-2011 13:32:45

Uptime 0 days 19 hr. 29 min. 48 sec

Trace Level off

Security ON: Local 0S Authentication

SNMP OFF

Listener Parameter File /uil/app/oracle/product/11.2.0/dbhome_1/network/admin/listener.ora
Listener Log File /ul/app/oracle/diag/tnslsnr/localhost/listener/alert/log.xml
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Listening Endpoints Summary...
(DESCRIPTION=(ADDRESS=(PROTOCOL=ipc) (KEY=EXTPROC1521)))
(DESCRIPTION=(ADDRESS=(PROTOCOL=tcp)(HOST=1localhost.localdomain)(PORT=1521)))
(DESCRIPTION=(ADDRESS=(PROTOCOL=tcp) (HOST=1localhost.localdomain) (PORT=8080))«
(Presentation=HTTP) (Session=RAW))
Services Summary...
Service "ae1l" has 1 instance(s).
Instance "ae1", status READY, has 1 handler(s) for this service...
Service "aelXDB" has 1 instance(s).
Instance "ae1", status READY, has 1 handler(s) for this service...
The command completed successfully

I have highlighted the relevant section in bold, where you can see that the listener is indeed now
listening on port 8080 and understands to expect HTTP traffic on that port.

The next step is to install APEX if you have not done so already (we will assume you have!) and then
to configure the EPG by running the script apex_epg_config.sql, which is one of the scripts included in
the APEX download.

system@ael> @apex_epg_config /tmp

Here we pass a parameter to the script, which is the directory that you unzipped the APEX download
into—in this case, the /tmp directory. The next step we need to perform is to unlock the ANONYMOUS
account, since that is the account the EPG will use:

system@ae1l> alter user anonymous account unlock;

The final step, which is documented in the APEX installation guide, is to load the static APEX files
such as the JavaScript, CSS, and images into the EPG, by running the following script:

system@ael> @apxldimg.sql /tmp

Again we pass the directory we unzipped APEX into as a parameter, so that the apxldimg.sql script
can locate the static files.

We should now be able to access our APEX instance using the port (8080) that we specified earlier,
as shown in Figure 1-20.
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Figure 1-20. Accessing APEX via the EPG

Notice how in Figure 1-20 the port number is 8080; you could have specified port 80 if you wanted to
use the default port. Also notice that instead of /pls/apex which we saw with the OHS, with the EPG we
simply have /apex.

Compression and Expiry Headers with the EPG

Now that we have the EPG running, let’s take a look at a typical APEX application page using YSlow as we
did in the OHS section.

Figure 1-21 shows that we achieve an F rating for both the Add Expires headers and Compress
components with gzip tests. Now, this is potentially where we see some issues with the EPG: there is
unfortunately no support for compressing the data between the browser and the EPG. So what are your
options here? Well, the only workaround is to use another external web server that sits in between the
EPG and the browser and proxies requests between the two, compressing the content in the process.
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Figure 1-21. Using YSlow with the EPG

You could, for example, use a standard Apache installation as the proxy, or you could use the Oracle
Web Cache product, which is ,extremely flexible and allows very granular control over what is
compressed and cached.

However, in my opinion, if you're going to the trouble of having to configure an external component
to overcome the deficiencies of lack of compression in the EPG, why not just install the OHS and not use
the EPG in the first place? So, when would 1 use the EPG? Well, typically, I would use the EPG when I
need to set up an APEX system that I know is never going to support a large number of users—perhaps a
single user system, or a development or test environment, for example. In that situation, the
convenience of the ease of installation of the EPG would probably be outweighed by the fact that the
infrastructure is not quite as optimal as it could be (I say “probably” because I am a bit of an
optimization geek).

So we know the EPG does not support native compression, but what about expiry headers? Well,
again, there is no native support for expiry headers (let alone custom expiry headers) with the EPG,
which could be quite a significant issue if you wished to use it for a high volume site (i.e., one you
expected to be used by a large number of users).

Now, you might get the impression from this that the EPG can’t really be optimized. Well, it’s
certainly true, in my opinion, that it’s not as flexible and configurable as the OHS. However, there are a
few things you can do to improve the performance of the EPG if you do choose to use it.

Configuring SHARED_SERVERS

The embedded PL/SQL gateway uses the shared server architecture of the Oracle Database. One issue I
often see is that when people enable the EPG, they do not adjust the value of SHARED_SERVERS from the
default to ensure that it is high enough to deal with the number of end users accessing the APEX
applications.

You can check the current value of the SHARED_SERVERS parameter by using the following command:
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system@ael> show parameter shared servers;

NAME TYPE VALUE
max_shared_servers integer
shared_servers integer 1

Notice that the value of SHARED_SERVERS is set to 1, which is the default on the release of the database
Tused. So what does this mean? Well, it means that all of the end users of our application that access the
application via the EPG are going to experience contention since there is only one shared server process
to deal with those requests.

I think at this stage it is useful to check the impact of changing the SHARED_SERVER parameter by
benchmarking it. Now, there are many different ways and tools that you could use, and I can’t really
recommend the best method for your environment (in our company we use a combination of tools).
However, for this simple benchmark I will use a free command-line tool called HTTPerf that is available
from http://code.google.com/p/httperf.

The HTTPerf website contains information on how to install and use it, which I'm not going to repeat
here, since the purpose of this section isn’t to show you how to benchmark, I just want to use the tool to
show you the difference changing the SHARED_SERVERS parameter can have. As a disclaimer, obviously if
you benchmark this on your own system, you might (and most probably will), get different figures to the
ones I show here; the important thing is the difference between the figures, not the figures themselves.

So, let’s do a quick test of simulating users accessing the home page of our APEX application:

[jes@ae1]$ httperf --hog --server="ael:8080/apex/f?p=101:1" --wsess=10,5,2 --rate 1+
--timeout 5

This command will cause HTTPerf to generate a total of 10 sessions at a rate of 1 session per second.
Each session consists of 5 calls that are spaced out by 2 seconds. There is nothing really magic about
these figures, they just seemed like a reasonable amount of traffic to throw at the web page to show some
indicative statistics. The output that we get from the HTTPerf command is very verbose and looks like
the following (note that I ran the command a few times to get a good “average”):

[jes@ae1]$ httperf --hog --server="ael:8080/apex/f?p=101:1" --wsess=10,5,2 --rate 1«
--timeout 5

httperf --hog --timeout=5 --client=0/1 --server=ae1:8080/apex/f?p=101:1 --port=80 --uri=/«
--rate=1 --send-buffer=4096 --recv-buffer=16384 --wsess=10,5,2.000

httperf: warning: open file limit > FD_SETSIZE; limiting max. # of open files to FD_SETSIZE

Maximum connect burst length: 1

Total: connections 40 requests 70 replies 36 test-duration 24.073 s

Connection rate: 1.7 conn/s (601.8 ms/conn, <=10 concurrent connections)
Connection time [ms]: min 43.6 avg 3186.9 max 5015.6 median 2048.5 stddev 1460.8
Connection time [ms]: connect 22.7

Connection length [replies/conn]: 1.000

Request rate: 2.9 req/s (343.9 ms/req)
Request size [B]: 108.0

Reply rate [replies/s]: min 1.4 avg 1.6 max 1.8 stddev 0.2 (4 samples)
Reply time [ms]: response 1497.0 transfer 0.0
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Reply size [B]: header 166.0 content 298.0 footer 0.0 (total 464.0)
Reply status: 1xx=0 2xx=0 3xx=0 4xx=36 5xx=0

CPU time [s]: user 2.90 system 21.17 (user 12.1% system 87.9% total 100.0%)
Net I/0: 1.0 KB/s (0.0*10"6 bps)

Errors: total 34 client-timo 4 socket-timo 0 connrefused 0 connreset 30
Errors: fd-unavail 0 addrunavail o0 ftab-full 0 other 0

Session rate [sess/s]: min 0.00 avg 0.25 max 0.40 stddev 0.19 (6/10)
Session: avg 5.00 connections/session

Session lifetime [s]: 15.1

Session failtime [s]: 11.0

Session length histogram: 2 0 0 2 0 6

You can see there is a lot of information to digest here. Some highline figures that jump out are

Total: connections 40 requests 70 replies 36 test-duration 24.073 s

So, we established 40 connections and performed 70 requests, with the web server returning 36
replies, taking a total of around 24 seconds to perform. You might wonder what happened to the other
requests; if you look lower down in the output you can see that the server returned some failures:

Errors: total 34 client-timo 4 socket-timo 0 connrefused 0 connreset 30

So, out of the 70 requests, the EPG handled 36 of them successfully and 34 of them resulted in an
error (4 of them were timeouts while 30 of them were a result of a connection reset due to the shared
server not being able to handle them in time).

Another useful statistic is the number of connections per second that the server processed (the
corollary figure is the amount of time it took to process each connection):

Connection rate: 1.7 conn/s (601.8 ms/conn, <=10 concurrent connections)

We managed to achieve a rate of 1.7 connections per second. Is that good or bad? Well, if we scale it
up and we averaged that rate across a 24-hour period, it would mean we could handle around 146,000
web requests a day. That figure is certainly above the requirements of many applications, but also below
the requirements of many others. Plus, we need to factor in that with most websites there are peak
periods of activity. If we had to provide an APEX application that could support 100,000 page views a day
it would typically be 100,000 page views during working hours and not spread across the entire 24 hours.
Context is everything when it comes to benchmarking and particularly when analyzing the results.

What happens when we change the SHARED_SERVERS settings? Well, let’s try a small change first,
doubling it from 1 to 2:

system@ae1l> alter system set shared servers=2 scope=both;
System altered.
Now if we run the same test as before, we find that the connection rate went from 1.7 connections

per seconds to 2.5 connections per second, which is a modest but measurable (and more importantly,
repeatable) improvement. If we now bump the SHARED_SERVERS setting up to a more realistic limit:

system@ael> alter system set shared_servers=5 scope=both;
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it improves performance to 6.8 connections per second, with far fewer (but still some) failed
connections. This means that by changing a single parameter we went from supporting around 102
requests per minute to 408 requests, a four-fold increase. Note that these tests were performed on a very
old, very low spec test machine and are not indicative of the sorts of figures you should be trying to
achieve on your production system! As I mentioned earlier, the important thing here is the difference
between the figures, not the figures themselves.

You might be wondering how the OHS performed with the same test. I found with mod_gzip and
mod_expires disabled, the OHS was able to handle around 20 connections per second (with no failures).
When I enabled both mod_gzip and mod_expires the performance stayed the same; however, upon
investigation this was because the HTTPerf tool does not handle compressed content or handle expiry
headers correctly—unlike a real browser. In other benchmarking tests I've performed, the best the OHS
with mod_gzip and mod_expires correctly configured performed significantly better than an OHS server
without those two modules enabled.

Configuring EPG Parameters and DADS

You saw in the section on the OHS how we defined the DAD in the dads . conf file. So how would you
achieve the same functionality using the EPG? How could you, for example, provide different dads to
your end users? Also, how can you view and change the parameters for the EPG?

Well, most of the configuration is done using the DBMS_EPG package, which contains a lot of useful
helper routines, as shown in Listing 1-11.

Listing 1-11. DBMS_EPG Package Routines

SOL> desc dbms_epg;
PROCEDURE AUTHORIZE_DAD

Argument Name Type In/Out Default?
DAD_NAME VARCHAR2 IN

USER VARCHAR2 IN DEFAULT
PROCEDURE CREATE_DAD

Argument Name Type In/Out Default?
DAD_NAME VARCHAR2 IN

PATH VARCHAR2 IN DEFAULT
PROCEDURE DEAUTHORIZE_DAD

Argument Name Type In/Out Default?
DAD_NAME VARCHAR2 IN

USER VARCHAR2 IN DEFAULT
PROCEDURE DELETE_DAD_ATTRIBUTE

Argument Name Type In/Out Default?
DAD_NAME VARCHAR2 IN

ATTR_NAME VARCHAR2 IN

PROCEDURE DELETE_GLOBAL_ATTRIBUTE

Argument Name Type In/Out Default?
ATTR_NAME VARCHAR2 IN

PROCEDURE DROP_DAD

Argument Name Type In/Out Default?
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DAD_NAME VARCHAR2 IN
PROCEDURE GET_ALL_DAD_ATTRIBUTES

Argument Name Type In/0ut
DAD_NAME VARCHAR2 IN
ATTR_NAMES TABLE OF VARCHAR2(4000) OUT
ATTR_VALUES TABLE OF VARCHAR2(4000) OUT
PROCEDURE GET_ALL_DAD_MAPPINGS

Argument Name Type In/0ut
DAD_NAME VARCHAR2 IN
PATHS TABLE OF VARCHAR2(4000) OUT
PROCEDURE GET_ALL_GLOBAL_ATTRIBUTES

Argument Name Type In/0Out
ATTR_NAMES TABLE OF VARCHAR2(4000) OUT
ATTR_VALUES TABLE OF VARCHAR2(4000) OUT
FUNCTION GET_DAD ATTRIBUTE RETURNS VARCHAR2

Argument Name Type In/0Out
DAD_NAME VARCHAR2 IN
ATTR_NAME VARCHAR2 IN
PROCEDURE GET_DAD_LIST

Argument Name Type In/Out
DAD_NAMES TABLE OF VARCHAR2(4000) OUT
FUNCTION GET_GLOBAL_ATTRIBUTE RETURNS VARCHAR2

Argument Name Type In/0Out
ATTR_NAME VARCHAR2 IN
PROCEDURE MAP_DAD

Argument Name Type In/0ut
DAD_NAME VARCHAR2 IN
PATH VARCHAR2 IN
PROCEDURE SET_DAD ATTRIBUTE

Argument Name Type In/0Out
DAD_NAME VARCHAR2 IN
ATTR_NAME VARCHAR2 IN
ATTR_VALUE VARCHAR2 IN
PROCEDURE SET_GLOBAL_ATTRIBUTE

Argument Name Type In/0ut
ATTR_NAME VARCHAR2 IN
ATTR_VALUE VARCHAR2 IN
PROCEDURE UNMAP_DAD

Argument Name Type In/0ut
DAD_NAME VARCHAR2 IN
PATH VARCHAR2 IN
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So to obtain a list of all the current DAD configuration we can run a block of code like:

SQL> set serveroutput on;
SQL> exec dbms_output.enable(1000000);

PL/SQL procedure successfully completed.

SQL> declare
1 dads dbms_epg.varchar2_table;
begin
dbms_epg.get dad list(l dads);

dbms_output.put_line('DADS defined: ' || 1 dads.count);
for i in 1..1 dads.count loop
dbms_output.put_line('DAD: ' || 1 dads(i));
end loop;
end;

/

DADS defined: 1
DAD: APEX

PL/SOL procedure successfully completed.
Now let’s say we want to view the attributes for the DAD, we can run the following code:

declare
name_list dbms_epg.varchar2_table;
vals list dbms_epg.varchar2_table;
begin
dbms_epg.get all dad attributes('APEX', name_list, vals list);

for i in 1..name_list.count loop
dbms_output.put_line(name list(i) || ' = ' || vals_list(i));
end loop;
end;

This produces output similar to

database-username = ANONYMOUS

default-page = apex

document-table-name = wwv_flow_file objects$

document-path = docs

document-procedure = wwv_flow_file mgr.process_download

nls-language = american_america.al32utf8

request-validation-function = wwv_flow_epg include _modules.authorize

Notice how the settings are very similar to the ones listed in the dads . conf file for the OHS. There is
actually an extremely useful (yet little-publicized) script called epgstat.sql which should be in
$ORACLE_HOME/rdbms/admin which you can run to get some great diagnostic output on the configuration
and status of your EPG, shown in Listing 1-12.
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Listing 1-12. Running the epgstat.sql Script for Diagnostic Information
system@ae1l> @?/rdbms/admin/epgstat
| XDB protocol ports: |

| XDB is listening for the protocol |
| when the protocol port is non-zero. |

Hmmmmmmm oo +
| DAD virtual-path mappings |

o mm e +

Virtual Path DAD Name

/apex/* APEX

OHS, EPG, AND APEX LISTENER COMPARED

oo mmmmm oo +

| DAD attributes |

e +

DAD Name DAD Param DAD Value

APEX database-username ANONYMOUS
default-page apex
document-table-name wwv_flow file objects$
request-validation-funct wwv_flow_epg include_modules.authorize
ion
document-procedure wwv_flow_file mgr.process_download
nls-language american_america.al32utf8
document-path docs

7 rows selected.

| DAD authorization: |
| To use static authentication of a user in a DAD, |
| the DAD must be authorized for the user. |

no rows selected
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Fmmm e +
| DAD authentication schemes |

R TP +

DAD Name User Name Auth Scheme

APEX ANONYMOUS Anonymous

| ANONYMOUS user status: |
| To use static or anonymous authentication in any DAD, |
| the ANONYMOUS account must be unlocked. |

Database User Status

ANONYMOUS EXPIRED

1 row selected.

| ANONYMOUS access to XDB repository: |
| To allow public access to XDB repository without authentication, |
| ANONYMOUS access to the repository must be allowed. |

1 row selected.

Debugging Issues with the EPG

From time to time you might experience issues with the EPG, particularly if you are trying to access a
page and all the browser returns is a generic HTTP-404 type error. With the OHS you can look in the
Apache log files for more information, but with the EPG there are no text log files available. Fortunately,
my friend Dietmar Aust found a great solution to this, which he was happy to permit me to include in
this chapter. (Thanks, Dietmar!) Dietmar’s original posting on the topic is available at:

http://daust.blogspot.com/2008/04/troubleshooting-404-not-found-error-on.html

Basically what we need to do is set the logging level with the command

system@ael>execute dbms_epg.set global attribute('log-level', 3);
where the log level can be one of

0 - LOG_EMERG
1 - LOG_ALERT
2 - LOG_CRIT
3 - LOG_ERR
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4 - LOG_WARNING
5 - LOG_NOTICE
6 - LOG_INFO
7 - LOG_DEBUG

Then we need to enable error logging in our DAD:

system@ael>exec dbms_epg.set dad_attribute('APEX', 'error-style', 'DebugStyle');

If we now visit a URL which has an issue (such as a nonexistent page), we will get more debugging
information, as shown in Figure 1-22.

8ne6e /[ 2eL:80807apex/foo

& = C # © 201:8080/apex/foo

foo: PROCEDURE DOESN'T EXIST

DAD name: apex
PROCEDURE : foo
i http://XDB BETTF Server:8080/apex/foo

ENVIRONMENT :

PLSQT._GATEWAY=WebDb

GATEWAY IVERSION=2

SERVER_SOFTWARE=Oracle Embedded PL/S0L Gateway/11.2.0.1.0
GATEWAY INTERFACE=CGI/1.1

SERVER_PORT=8080

SERVER_NAME=XDB HTTP Server

REQUEST_METHOD=GET

QUERY_STRING=

PATH_INFO=/foo

SCRIPT_NAME=/apex

REMOTE HOST=

REMOTE_ADDR=172.16.53.1

SERVER_PROTOCOL=HTTP/1.1

REQUEST_PROTOCOL=HTTP

REMOTE_USER=ANONYMOUS

ORACLE_SS0_USER=

08S0_IDLE_TIMEQUT_EXCEEDED=

0SS0_USER_GUID=

HTTP_ CONTENT LENGTH={

HTTP CONTENT TYPE=

BTTP USER AGENT=Mozilla/5.0 (Macintosh; U; Intel Mac 05 X 10 6 6; en-US) AppleWebKit/534.16 (KHTML, like Gecko) Chrome/LD
HTTP_HOST=ael:8080

HTTP_ ACCEPT=application/xml,application/xhtml+xml,image/pnyg, text/html;g=0.9,text/plain;g=0.8,*/*;g=0.5
HTTP_ACCEPT_ENCODING=gzip,deflate,sdch
HTTP_ACCEPT_LANGUAGE=en-US,en;g=0.9
HTTP_ACCEPT_CEARSET=ISO0-8859-1,utf-8;q=0.7,*%;g=0.3

ommn AAATToo

Figure 1-22. Extra debug information using EPG logging

Now while this extra debugging information is not going to “auto-magically” solve all of your
problems, it is certainly more helpful than just a standard HTTP-404 page which gives you next to no
useful information.

Once you have resolved the issue, you can turn off the extra debugging information by issuing the
command

system@ael> exec dbms_epg.delete dad attribute('APEX', 'error-style');

47
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Caution Make sure you always turn off the extra debugging once you’ve finished with it, particularly in
production, otherwise you risk giving away a great deal of useful information which could be used in an attack
against your system.

Configuring Virtual Hosts with the EPG

You saw earlier in the chapter how you could configure the OHS to configure virtual hosts and Apache
rewrites which allowed you to give your end users a more “friendly” URL to use. So, can you do that with
the EPG? Well, until fairly recently I didn’t think it was possible at all. However, following a conversation
with my friend, Tim Hall, who runs the fantastic and highly informative Oracle Base website at
http://www.oracle-base.com, it turns out that you actually can achieve a similar result. I asked Tim if I
could show a technique here based on his examples and he agreed. (Thanks, Tim!) Note I say “similar
result” since it is not true virtual hosting, although it does let you do some quite cool things.

So, first, we need to create a new DAD entry.You could apply this technique to the existing APEX
DAD, but I prefer not to tinker with that and instead create my own custom DAD. This needs to be done
as a DBA-level user:

BEGIN
DBMS_EPG.create_dad (
dad_name => 'training',
path => '/training/*');
END;
/

BEGIN
DBMS_EPG.authorize dad (
dad_name => 'training',
user => "TRAINING');
END;
/

Here we create a new DAD called training, which will be referenced by /training/* in the URL.
Then we authorize the dad to link it to the TRAINING database user/schema.

The next step is to make use of a couple of DAD attributes called path-alias and path-alias-
procedure. The path-alias attribute allows us to add a new URL /training/rs (the “rs” does not refer to
anything in particular; I could have named it anything, or indeed used the root URL).

BEGIN
DBMS_EPG.set dad attribute(
dad_name => 'training',
attr_name => 'path-alias',
attr value => 'rs');

DBMS_EPG.set dad_attribute(

dad_name  => 'training',
attr_name => 'path-alias-procedure’,
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attr_value => 'handle_request');
END;
/

The path-alias-procedure attribute is the interesting bit. This allows us to define the name of a
procedure which will be called whenever we reference the /training/rs URL—in this case we want it to
call a procedure called handle_request which will be in the TRAINING schema, since that was the schema
we authorized in the DAD.

The final step is to define the handle_request procedure:

CREATE OR REPLACE PROCEDURE handle request(p path IN VARCHAR2) IS
1 path_arr apex_application_global.vc_arr2;
1 path” VARCHARZ(32767);
1 id VARCHAR2(32767) := NULL;
BEGIN
1 path_arr := apex util.string to table(p path || '/', '/');
1 path := 1 path arr(1);
1 id := 1 path_arr(2);

CASE LOWER(1_path)

WHEN 'foo' THEN
htp.p('You did F0O!');

WHEN ‘google' THEN
owa_util.redirect_url('http://www.google.com"');

WHEN 'sales' THEN
owa_util.redirect_url('/apex/f?p=SALES:HOME:0");

ELSE
HTP.Print('Page not found.');

END CASE;

END handle_request;

This is quite a simple example; your real procedure would most likely be more complex. The key
things to note are that at the beginning of the procedure we break the incoming path into the
component parts, using the apex_util.string to table command, so that we can compare them. Then
using a simple case statement we can perform specific actions based on what the incoming URL was.
For example:

e Ifthe URLis http://yourserver/training/foo then the browser displays the
message “You did FOO!”, as shown in Figure 1-23.

e Ifthe URLis http://yourserver/training/rs/google then the browser redirects to
http://www.google.com.

e Ifthe URLis http://yourserver/training/rs/sales then the browser redirects to
the APEX application with an alias name of SALES and the page with alias HOME.
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m T
a &) |_] ael:8080/training/rs/foo

€& 3 C M (™ ael:8080/training/rs/foo . §

You did FOO!

Figure 1-23. Calling the http://yourserver/training/rs/foo URL

Hopefully this example shows you are only limited by your imagination and that you can achieve a
very similar functionality to the OHS Virtual Host, albeit in a slightly different way. You could, for
example

¢ Include logic to make your application only available during certain times.
¢ Include logic to quickly be able to change the home page during maintenance.
e Include logic to only allow users from particular IP addresses to access the site.

e Andsoon...

If you need to clean up from the previous example, you can run the following code:

BEGIN
DBMS_EPG.delete dad attribute(
dad_name => 'training',

attr name => 'path-alias');

DBMS_EPG.delete dad attribute(
dad_name  => 'training',
attr name => 'path-alias-procedure');

DBMS_EPG.DEAUTHORIZE DAD (
"training’,
"TRAINING');

DBMS_EPG.drop_dad (
dad_name => 'training');
END;
/

The APEX Listener

In this section, we are going to cover the “new kid on the block,” the APEX Listener. So what is it? Well, it
is a J2EE alternative to the OHS and the mod_plsql handler. It offers a few enhancements over the OHS,
namely the ability to configure it via the web server itself—rather than via text files. Also, you can define
caching and security rules in the tool itself. Since the APEX Listener is a Java servlet it can be deployed
using Oracle Web Logic server (WLS), Oracle Glassfish, and OC4]J.

One other nice feature about the APEX Listener is that it does not require an Oracle home to be
installed since connectivity to the database is provided via an embedded JDBC driver.

Currently, the APEX Listener is in production, with the latest release being 1.1. It’s certainly true to
say that right now usage of the APEX Listener as the main web server for APEX is quite low when
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compared to the OHS and the EPG. In my experience, the OHS is far and away the most popular method
of deploying APEX applications with the EPG trailing way behind, and the Listener currently behind the
EPG. However, from what I have seen, it is the case that the APEX Listener is being much more actively
developed by Oracle than the OHS (and certainly the EPG). If we factor in that the APEX Listener also
provides much tighter integration with APEX itself, I can certainly see the day when the APEX Listener
approaches, if not exceeds, the usage of the OHS.

You can currently download the APEX Listener from

http://www.oracle.com/technetwork/developer-tools/apex-listener/overview/index.html

One of the first decisions you will need to make is how you want to deploy the APEX Listener. Will
you deploy via Web Logic Server, via Oracle Glassfish, via OC4], or go for a stand-alone deployment?
Decisions, decisions . . . which one is right? Well, obviously there’s no right answer here and I can’t really
advise which one is best for your environment. The only advice I can give is that if you are currently
using one of WLS, Glassfish, or OC4]J, then it probably makes the most sense to deploy into the server
that you already have up and running. If you have none of those currently running, then you will have to
pick the one you feel most comfortable with—or you could go for a completely stand-alone deployment.

Stand-Alone Installation

To show how easy it is to get up and running with the APEX Listener, I want to show you the stand-alone
installation. In stand-alone mode you get slightly less control over manageability, since you do not have
a full application server behind you, but it is a very quick way to get up and running, which might be
appropriate for development or demo environment, where you do not necessarily need the full degree of
control gained by installing WLS or Glassfish.

The first thing you need to do is download the APEX Listener, which you can download from

http://www.oracle.com/technetwork/developer-tools/apex-listener/downloads/index.html
[oracle@ael listener]$ 1s -al

total 10448

drwxr-xr-x 2 oracle dba 4096 Mar 3 12:38 .

drwx------ 6 oracle oracle 4096 Mar 3 12:38 ..

-Iw-r--r-- 1 oracle dba 10671063 Mar 3 12:38 apex_listener.1.1.0.60.10.38.zip
[oracle@ael listener]$ du -sh apex listener.1.1.0.60.10.38.zip

11M apex_listener.1.1.0.60.10.38.zip

You can see that the download is actually quite small—only 11MB, compared with the (hundreds of
MBs) OHS. When you unzip the zip file, you will find that some of that 11MB is actually documentation.
This is one of the main reasons I love the APEX Listener: it is extremely compact.

[oracle@ael listener]$ 1s -al
total 20072

drwxr-xr-x 4 oracle dba 4096 Mar 3 12:40 .

drwx------ 6 oracle oracle 4096 Mar 3 12:38 ..

-Iw-1--r-- 1 oracle dba 2153 Mar 1 10:44 apex-config.xml

-Iw-r--r-- 1 oracle dba 10671063 Mar 3 12:38 apex_listener.1.1.0.60.10.38.zip
-Iw-r--r-- 1 oracle dba 9789612 Mar 1 10:44 apex.war

drwxr-xr-x 5 oracle dba 4096 Mar 1 10:44 docs

-Iw-r--r-- 1 oracle dba 2846 Mar 1 10:44 index.htm

drwxr-xr-x 4 oracle dba 4096 Mar 1 10:44 javadoc

-Iw-r--r-- 1 oracle dba 24890 Mar 1 10:44 license.html
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Notice the apex.war file that is the APEX Listener. We can start the APEX Listener by executing the
following command:

[oracle@ael listener]$ java -jar apex.war

When you run this you should see a large amount of output, and you will be prompted to specify
where the APEX static files are located so the APEX Listener knows where to reference them:

[oracle@ael listener]$ java -jar apex.war
INFO: Starting: /Users/jes/listener/apex.war
See: 'java -jar apex.war --help' for full range of configuration options
INFO: Extracting to: /var/folders/mN/mNPteN52HogHK2miZ406IU+++TU/-Tmp-/apex
Enter the path to the directory containing the APEX static resources
Example: /Users/myuser/apex/images

or press Enter to skip: /files/apex4
INFO: Using classpath: ...<output omitted>...
INFO: Starting Embedded Web Container in: /var/folders/mN/mNPteN52HogHK2miZ406IU+++TU/«
-Tmp-/apex
Enter a username for the APEX Listener Administrator [adminlistener]:
Enter a password for adminlistener:
Confirm password for adminlistener:
Enter a username for the APEX Listener Manager [managerlistener]:
Enter a password for managerlistener:
Confirm password for managerlistener:
Mar 19, 2011 1:02:12 PM ___ bootstrap.Deployer deploy
INFO: Will deploy application path=/var/folders/mN/mNPteN52HoqHK2miZ406IU+++TU/ <
-Tmp-/apex/apex/WEB-INF/web.xml
Mar 19, 2011 1:02:13 PM __ bootstrap.Deployer deploy
INFO: deployed application path=/var/folders/mN/mNPteN52HoqHK2miZ406IU+++TU/«
-Tmp-/apex/apex/WEB-INF/web.xml
Using config file: /var/folders/mN/mNPteN52HoqHK2miZ406IU+++TU/-Tmp-/apex/apex-config.xml
APEX Listener version : 1.1.0.60.10.38
APEX Listener server info: Grizzly/1.9.18-o
Mar 19, 2011 1:02:13 PM com.sun.grizzly.Controller logVersion
INFO: Starting Grizzly Framework 1.9.18-o0 - Sat Mar 19 13:02:13 GMT 2011
INFO: Please complete configuration at: http://localhost:8080/apex/listenerConfigure
Database connection not yet configured

I have highlighted in bold the sections where you are prompted for information. Other than defining
the path and passwords, there is very little configuration to do at this stage. You should then find that the
APEX Listener fires up your browser automatically and navigates you to the URL to configure it. If this
doesn’t happen automatically, then notice at the end of the output it tells you the URL you can use to
configure the Listener.

In your browser you should see a screen much like Figure 1-24.
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ANO [l wrex Listerer Adminlstrasion

& 3 K O localhosB0E0/ apexlstanerConfigure
ORACLE Application Express Listener

Asministration | Rasoura Tempasy

e —

Database Connection

Usirmame: [APEX_PUBLIC_USER
Passwond

Conrnction Type: (B i

Heatrama: |

pot (1521

) Service neme

+ JOBE Settings

Figure 1-24. APEX Listener configuration screen

Note that whether you have deployed the APEX Listener via Web Logic Server, Oracle Glassfish, or
OC4J you would still need to perform this configuration step.

So now you need to fill out the relevant details, specifying the password for APEX_PUBLIC_USER and
also the hostname and SID or service name. You may also need to modify the port number if you are

using a nonstandard port for the Oracle Listener (note: Oracle Listener, not APEX Listener—this could
get confusing, right?!).

Figure 1-25 shows the new screen configured with the correct settings for this environment.
AN A [E vt Uistener Adminisrasion
£ 3 O M| localhost 8080/ apes [listenerConfigure
ORACLE' Application Express Listener

Aamintstration | Rasous Tergast

[ T T e T e T | e I

Database Conneclion

Usermame: [APEX_PUBLIC_USER
[ PPPSY p—

Connootion Type: [ Basie 18

Hostrame:  locaibost

Pot: 1521

@0 cetest

O Sarvice name

+ JOBC Settings

Figure 1-25. APEX Listener configured with connection parameters
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If you apply those changes you should (hopefully) be redirected to the APEX login screen, as shown
in Figure 1-26.

T lecalhos &0

'ORACLE' Application Express

Eriier Aspheaton Exirs wOspd on asd cdana

Workspace,

Usemame:
i Passward
b
£ [ _Login

AT HeS yous S CAlE 810 Coballe Cublam Sppleatieg
povwrd app

Oracle Appicason E. o Vi o
Using oy & W beowser and limiled
nd secuny.

Figure 1-26. Accessing APEX via the APEX Listener

Notice in Figure 1-26 that the URL should be the location and port that the APEX Listener is
configured on. I've seen situations where people thought they were having problems with the APEX
Listener when they were actually connecting via the EPG, so any settings they were making in the APEX
Listener did not appear to be picked up.

So, great, we are up and running! Now let us go back and examine some of the other options we
could have configured in the APEX Listener. Now you might expect that you could just reenter the URL
you used before to get back into the configuration. But if you enter the same URL, for example,

http://localhost:8080/apex/listenerConfigure

you will see a message:

"The APEX Listener is already configured. Please login as Administrator to access APEX
Listener Administration."

This is to prevent anyone else from going into the configuration screen after you have configured it
and making changes. After the initial installation the URL you need to use to administer the APEX
Listener is

http://localhost:8080/apex/listenerAdmin

(Obviously change the hostname and port for your environment). You will be prompted for your
username and password that you used when you started up the APEX Listener, as shown in Figure 1-27.
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The server localhost:8080 at APEX Listener Manager
requires a username and password.

User Name: |

Password:

f

Cancel ‘.( Log In )

Figure 1-27. Accessing the listenerAdmin URL.

Here you can use the username adminlistener and the same password you provided during the
APEX Listener startup. Once you log in successfully, you will see the same configuration screen you saw
earlier.

Each of the configuration tabs covers a different area of functionality. For example, in the Security
tab you can define the names of any procedures you want to allow or disallow to be accessed directly
through the URL. In Figure 1-28, we have defined in the Inclusion List that we are allowed to directly
access any procedures, packages, or functions in the training schema, since we have used the wildcard
entry training.*. Note that this is probably a verybad idea, but it demonstrates the flexibility you have
when combining the Inclusion and Exclusion list to get very granular controls over the permissions.

fHoo [E e Listerar Ad e istration
-3 CM locaihvost 080 apex flistenerAd P
ORACLE' Application Express Listener

e e e—

= Alowed Pracsduses

Specty @ patiern for procedams, pckage, o schema rames
Which s Hlowsad b 4 dirmetly gosculid Irem 8 browane.
Miota  S4parate mukile Patsnme veig COmmEt. EXamoN: $558Mmansme.”, apta.aprec, bank

training.*

+ Bocked Procodures.
» Database Validation Function

» Security Semings

Figure 1-28. Allowing direct access to procedures

We can go one step further and, rather than statically defining the Inclusion and Exclusion list, we
can dynamically check whether the URL is allowed or not by defining a validation function, as shown in
Figure 1-29.
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ann [E AP0t Listarar Adrmivtcation |
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ORACLE Application Express Listener
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_pimeachins_abownd
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Figure 1-29. Defining a Validation function

Here we define a function that is called which returns true if the procedure is allowed or false if it
should be disallowed. Note that the signature of the function should follow the format

CREATE OR REPLACE
FUNCTION is procedure allowed(
Procedure Name IN VARCHAR2)
RETURN BOOLEAN
AS
BEGIN
IF (UPPER(Procedure Name) LIKE ('%ADMIN%')) THEN
RETURN false;
ELSE
RETURN true;
END IF;
END is_procedure_allowed;

In this example, if the procedure name contains the text “ADMIN” then we disallow the call;
otherwise, it is permitted. Obviously this is a very simple example; you could adapt it to take the time of
day into account, or the referring page, etc.

There is a slight overhead in calling a validation function every time, so the APEX Listener allows
you to define a cache to store the result of previous invocations of the validation function. You can
define in the security settings section how many cache entries you wish to store and you can also purge
the results (if, for example, you modified the function, you might wish to make sure the new results were
picked up), as shown in Figure 1-30.
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800 | [E)APEX Listensr Administration * | -

& = C ft | O localhost:8080/apex/listenerAdmin 97X

ORACLE" Application Express Listener

[ Connection I Security I Caching T Pre-Post Processing I Status I Miscellaneous _

+ Allowed Procedures

»+ Blocked Procedures

» Datab Validation Fi

- Security Settings

Security Cache
Maximum Cache Entries: 2000

Total Cache Entries: 0 Clear Cache

(Appwj (Cmce\)
Figure 1-30. Defining security cache settings

The APEX Listener also allows you to define caching rules for any procedures that produce content,
as Figure 1-31 shows. For example, you might have a routine that retrieves a previously uploaded PDF
file and downloads it to the user’s browser. In this case, it might be useful to avoid incurring the
database hit to retrieve the PDF file and instead issue it from the cache in the APEX Listener (this kind of
caching could have huge benefits if your application is used by a large number of users since it reduces
the overhead on your database).
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80 0',-‘"me Listener Administration ."‘\;

& > C A © localhost:8080/apex/listenerAdmin
ORACLE' Application Express Listener

Cache Files

bl
»

Soecify the procedure names to allow cachirg of files.
Note: Separate multiple procedure names using commas. Example: download file_*, pkga.download™

Procecure Names:

* Keep most racently used filzs Maximum ertrizs 500

Keeg files for the specified duaton Expires afler 7 days

~ Cache Settings
Totel Cache Entries: 0 Clear Cache

Directory
Cacne Fie Location: |/varfolders/mN/mNPteNS2HoqHK2miZ4ob] U+ ++TU-Tm)

(‘Apply) (Cancel)

Figure 1-31. Defining file caching settings

You can see in Figure 1-31 that you can define the procedure names that you wish to provide
caching for, as well as the caching rules; for example, the number of minutes, hours, or days that you
wish to cache the contents for or, alternatively, the total number of cached files you wish to maintain.

Another potentially useful setting is the Pre and Post Processing Procedures option, as shown in
Figure 1-32, which allows you to define procedures that are executed before and after the URL request.
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e AT
)/ [E)APEX Listencr Adminiatration * ||

& =2 C O localhost:8080/apex/listenerAdmin iy
ORACLE' Application Express Listener

~ Pre-Processing

Specify the procedure name(s) to be executed prior to executing the requested procedure.
Note: Separate procedure names using commas. Example: proc1, owner.proc2, owner.pkg.proc3

Procedure Names:

» Post-Processing

(“Apply ) (Cancel )

Figure 1-32. Pre and Post Processing option

This allows you to do things like do custom logging about the URLs being called and the usage of
your application. This kind of functionality is possible using the OHS and EPG, but is not quite as user-
friendly to implement as it is in the APEX Listener.

You can also view the Status tab to view statistics such as uptime, number of accesses, traffic
transmitted, etc., as well as errors and logging information. Figure 1-33 shows how easy it is to get an
instant overview of the status of your APEX Listener configuration.

n
800 =0 are Listene: Asminstranion

€ 9 C M localhost 8380 ape

rerAdmin bxd
ORACLE" Application Express Listener

CoCaCaC=—meme——

» Statistice

Version

Server Uptime: 0 Daya 00:47:36.211

Total Accesses: 6.0

Total Traffic: 20.2a¢

Total Brrors: O

Total File Dewnloads: @

Total Processing Time: 0 Days [0:00:01.52%

Procossing Time in millisesonds:
Minimum: 11 Average: 5% Median: 53 Maximumi 1173

Error Tracking

+ Logging
(Aootv ) (Canent)

Figure 1-33. Viewing Status information
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Finally, the Miscellaneous tab (Figure 1-34) contains some very useful functionality to enable
displaying debugging and error messages directly in the browser, as well as maintaining the error and
logging information.

ane [EAPEX Listener Administration » |

€ 3> C A © localhost:8080/apex/listencrAdmin Y

ORACLE" Application Express Listener

Administration | Resource Templates

Web
Dofault Wob Page: [apox

Error Reporting
[JJ Show dobug messagos on console
(] Show error messages on browser

¥ Keep most recent error messages

Maximum Error Entries 50
Total Error Entries: 0 Clear Cache

Logging
 Keep most recent log messages

Maximum Log Enlries. 50

Total Log Entries: 0 Clear Cache

Figure 1-34. Miscellaneous tab

Notice in Figure 1-34 how much easier it is to enable the debugging and error message compared to
what you had to do to achieve the same result for the EPG. Even as a command-line guy myself, I do
appreciate that some things are much easier to do via a GUI interface rather than having to try and
remember the exact commands.

Installing via Glassfish or Web Logic Server

I thought long and hard about whether to do a full demonstration of deploying the APEX Listener via
Oracle Glassfish or Web Logic Server. I decided against it for a couple of reasons:

e Itisalready very well documented in the APEX Listener installation guide itself.

e  Oracle Glassfish and Web Logic Server are huge products in their own right and a
discussion of how to configure those products is outside of the scope of this
chapter.

So I hope, dear reader, that you don’t feel shortchanged that I didn’t cover that in this chapter.
Please be assured that the deployment is pretty painless and the configuration of the APEX Listener itself
is done using the same exact process as just described.

For a full description of how to install under these servers, you can reference the APEX Listener
installation guide available at

http://www.oracle.com/technetwork/developer-tools/apex-listener/documentation/index.html
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Compression with the APEX Listener

If you use YSlow to examine an APEX page while accessing it through the APEX Listener, you will see that,
as shown in Figure 1-35, in a standalone deployment, by default, the resources are not compressed, nor
do they have expiry headers associated with them.

@y D =" Consele WTML €55 Seript  DOM  Net  Cookies  Viiow | Page Speed R L1 X-]
Crade | Companems | Sunivties | Tosls Rubesers | YSlow(va) = T 4 Printable View | (7) Help v
COMPONENTS  The nage kas a wotal of 51 companents and a total weight of 895.2K bytes
stapand Al
P W B e e e ] | ] s
+ de (1) 258K
s 081 36730
B LI £ Ittpe flocalhostBOBO/ flibraries [jquery /14 2 {jquery- L4 2 minjs n0 axpires |
Ji 66K ] itge floealhessRORD/| [javaseriptfapes_4_0js na wapires n
B 77K ] g/ flocalhestRORO/| (javascriot/apes_legacy_4_0Js o expires. a1
B 419K £ tter flocalhostBOBO/ fjavascript/apex_widget 4 03 no expires 9%
B K £ it [focalhestBOBO( | javaserintjapex_dymamic_sttions_4_0Js nu expires 104
I L183K F b e 0 expires 7z
B 6K £ Ittgr flocalhostBOBO/| [javascriptapex_buiider_d_0js 00 expires 129
I ATk £ ttge fiocalhesLHONOS | [javascriptapes_orace_com_4_OJs 0 expires. 158 |
H exs () 13L.5K |
il cusimage (29) | 127.7K
[ image (91 ALIK
# fawienn (1) LIK
* type colume indicates the compunert i Juaded afier winduw cnload event -
t denctes Lxl pinels image that may be image beacon :
(= v e lcwn

Figure 1-35. Examining APEX Listener with YSlow

So, what are the options? Well, it appears that the APEX listener does support compression, there is
just not currently an option in the configuration screens to enable it. You need to drop down to editing
the configuration file manually to do that.

What I typically do is use the previous process to fire up the APEX Listener and quickly configure it.
Once I'm happy, I copy the configuration file it created and store it somewhere locally. If you didn’t
notice, when you started up the APEX Listener it created the configuration directory in a “random”
directory (the directory used will depend on your environment and may not match mine). In my case it
was

INFO: Extracting to: /var/folders/mN/mNPteN52HoqHK2miZ406IU+++TU/-Tmp-/apex

By looking at the output in your startup you should be able to navigate to that directly and find the
apex-config.xml file:

[jes@ae1l ~]$ cd /var/folders/mN/mNPteN52HogHK2miZ406IU+++TU/-Tmp-/apex
[jes@ael apex]$ 1s -al

total 24
drwxr-xr-x 7 jes staff 238 19 Feb 13:39 .
drwx------ 10 jes staff 340 19 Feb 14:53 ..

drwxr-xr-x 7 jes staff 238 19 Feb 12:49 apex
-Iw-r--r-- 1 jes staff 2727 19 Feb 13:39 apex-config.xml

-IW-r--r-- 1 jes staff 63 19 Feb 13:01 apex.properties
drwxr-xr-x 6 jes staff 204 19 Feb 13:02 bdb
-rw-r--r-- 1 jes staff 258 19 Feb 13:02 credentials
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So now you can copy that apex-config.xml file to the same directory as the apex.war file (or
anywhere else you prefer). If you take a look at the apex-config.xml file you'll see there are a lot of
options, as shown in Listing 1-13.

Listing 1-13. The apex-config.xml File

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE properties SYSTEM "http://java.sun.com/dtd/properties.dtd">
<properties>

<comment> Updated: Sat Feb 19 13:39:12 GMT 2011 Version: 1.1.0.60.10.38 </comment>

<entry key="apex.db.username">APEX_PUBLIC_USER</entry>

<entry key="apex.db.password">@054C5980900B92C337F9317B6A19E3FB39F3A8403</entry>
<entry key="apex.db.connectionType">basic</entry>

<entry key="apex.db.hostname">ael</entry>

<entry key="apex.db.port">1521</entry>

<entry key="apex.db.sid">dbtest</entry>

<entry key="apex.db.servicename"></entry>

<entry key="apex.db.tnsAliasName"></entry>

<entry key="apex.db.tnsDirectory">/usr/local/oracle</entry>
<entry key="apex.db.customURL"></entry>

<entry key="apex.jdbc.DriverType">thin</entry>

<entry key="apex.jdbc.Initiallimit">3</entry>

<entry key="apex.jdbc.MinLimit">1</entry>

<entry key="apex.jdbc.MaxLimit">10</entry>

<entry key="apex.jdbc.MaxStatementsLimit">10</entry>

<entry key="apex.jdbc.InactivityTimeout">1800</entry>

<entry key="apex.jdbc.AbandonedConnectionTimeout">900</entry>
<entry key="apex.jdbc.MaxConnectionReuseCount">50000</entry>

<entry key="apex.jdbc.DriverType">thin</entry>

<entry key="apex.jdbc.Initiallimit">3</entry>

<entry key="apex.jdbc.MinLimit">1</entry>

<entry key="apex.jdbc.MaxLimit">10</entry>

<entry key="apex.jdbc.MaxStatementsLimit">10</entry>

<entry key="apex.jdbc.InactivityTimeout">1800</entry>

<entry key="apex.jdbc.AbandonedConnectionTimeout">900</entry>

<entry key="apex.security.inclusionList"></entry>

<entry key="apex.security.exclusionList"></entry>

<entry key="apex.security.disableDefaultExclusionlist">false</entry>
<entry key="apex.security.requestValidationFunction"></entry>

<entry key="apex.security.maxEntries">2000</entry>

<entry key="apex.security.trustedProxies"></entry>

<entry key="apex.cache.caching">false</entry>
<entry key="apex.cache.procedureNamelList"></entry>
<entry key="apex.cache.type">lru</entry>

<entry key="apex.cache.maxEntries">500</entry>
<entry key="apex.cache.expiration">7</entry>
<entry key="apex.cache.duration">days</entry>
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<entry key="apex.cache.monitorInterval">60</entry>
<entry key="apex.cache.directory">/var/folders/mN/mNPteN52HoqHK2miZ406IU+++TU/«
-Tmp-/apex/cache</entry>

<entry key="apex.procedure.preProcess"></entry>
<entry key="apex.procedure.postProcess"></entry>

<entry key="apex.misc.defaultPage">apex</entry>

<entry key="apex.misc.compress"></entry>

<entry key="apex.debug.debugger">false</entry>

<entry key="apex.debug.printDebugToScreen">false</entry>
<entry key="apex.error.keepErrorMessages">true</entry>
<entry key="apex.error.maxEntries">50</entry>

<entry key="apex.log.logging">false</entry>
<entry key="apex.log.maxEntries">50</entry>

</properties>

Now I'm not going to go through all the options here; many of them should be obvious (for example,
the hostname and SID). This also illustrates how you can update the configuration directly without
going via the GUL (You could potentially even generate the configuration file automatically through a
script.) The setting I am interested in here is

<entry key="apex.misc.compress"></entry>
We can change that to:
<entry key="apex.misc.compress">true</entry>

to enable compression.

Now you need to restart the APEX Listener, but this time you’ll want it to use your current
configuration file. You can do that by examining the options available with the apex.war file by providing
the -help parameter:

[jes@ael listener]$ java -jar apex.war --help
java [options] -jar apex.war [--help]

Options:

-Dapex.home=/path/to/apex : Path to the folder used to store the
web container runtime, defaults to:
${java.io.tmpdir}/apex

-Dapex.port=nnnn : HTTP listen port, default 8080

-Dapex.ajp=nnnn : AJP (mod_jk) listen port, default none

If an AJP Port is specified then HTTP access is disabled
-Dapex.images=/images/location : Path to the folder containing static
resources required by APEX

-Dapex.erase=true : Erase the contents of ${apex.home}
before launching
--help : Print this usage message

You should now be able to restart the Listener and confirm that compression is indeed occurring.
Hopefully at a future time this option will be configurable through the GUI configuration itself.
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If you are running the APEX Listener through Oracle Glassfish, rather than enabling compression in
the APEX Listener itself, you could compress at the Glassfish level, as shown in Figure 1-36. A similar
option exists within Web Logic Server.
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Figure 1-36. Configuring HTTP compression within Glassfish

Interesting APEX Listener Features

There are a couple of very useful features in the APEX Listener that I find very interesting in conjunction
with APEX applications. These features are

e Native Excel document upload
e Resource templates

The first feature is exactly what it sounds like: it allows you to upload an Excel document via the
APEX Listener, but it goes further than that and allows the document to be parsed into an APEX
collection. (If you're not familiar with APEX collections, you can consider them similar to a temporary
table in Oracle which a user can consistently query from within their APEX session.) This functionality
alone saves you a lot of work in APEX; I've lost count of the number of times over the years when I've
ended up implementing this functionality myself in all the applications that need to allow users to
upload an Excel document.
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So how do you do it? Well, first of all, you need to configure some extra options in the apex-
config.xml file for the APEX Listener to support the Excel uploads. You need to add these lines to the end
of your configuration file if you don’t already have them (these features are not available through the
GUI configuration so you need to edit the file directly and restart the APEX Listener).

<entry key="apex.excel2collection.onecollection">true</entry>
<entry key="apex.excel2collection.name">EXCEL_COLLECTION</entry>
<entry key="apex.excel2collection.useSheetName">true</entry>
<entry key="apex.excel2collection">true</entry>

The settings  have made here mean that the Excel file will be placed into an APEX collection called
EXCEL_COLLECTION (I could have used any name); also, the parsing routine will use the worksheet name
rather than a generic iterative name.

Now you can create a simple APEX application to demonstrate how to perform the upload. First,
you need to add a File Upload item, as shown in Figure 1-37.

Page: 1 Home
* Name PI_FILE

Display As | File Browse... -
Text , Number , Date , Textarea , Select List , Radio , Popup List of Valuss , Checkbax , Display Only , Hidden
* sequence 10 £
* Region | Heme ()10 (3]
Begin On New Line [ ves /&) Field[ Yes [8) CoiSpan 1 RowSpan 10

Width ' 30 ]  Maximum Width 400 5]

Label File
Horizontal / Vertical Alignment | Right =]
Template | Optional Label with Help 1#]

HTML Table Cell Atributes ‘nowrap="nowrap" =

Value Required | No ¥
Slorage Type | Table WWV_FLOW_FILES =]

Figure 1-37. File upload item

Notice that I have chosen Table WWV_FLOW_FILES as the storage type, since I am not really interested
in storing the uploaded file in my own table in this demo (it simplifies the example since I don’t need to
create my own table, etc.).

The next step is to add a button to submit the page, thereby uploading the file, as shown in Figure
1-38.
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Application: 109 Excel Upload
Page: 1 Home
* Name |P1_UPLOAD

= Sequanca 20
* Region | Home (1) 10 ]
Begin on New Line | No Baqlnmunn-m!'fsgcdsun 1 Raw Span 1

Style | Template Based Button (8]

Afiibutes. template:1545702764658640

®

Bution Request Source Typa

[ Static Assignment (value equals source attribute) 13

Executs Validations | Yes 18]

Post Element Text

Figure 1-38. Button with request value XLS2COLLECTION

The important thing to note here is that I have given the button a request value of XLS2COLLECTION,
which is what will trigger the Excel parsing in the APEX Listener during the upload. The final step is to
create a report on the page that will display the data in the collection. The report will use the following

SQL query:

select *
from apex_collections
where collection _name = 'P1_FILE'

When you run the application and upload an Excel document, you should find that the contents of
the worksheets are parsed and visible in the report, as shown in Figure 1-39.
/[ Home % e

€2CHhH {@Inca]hn;t:EDEO/apexlﬁps109:1:577423379E34180::::: Q| Q

Logout |

Home\
Home
iciome.
i (G o e Gpisd
 Data
COLLECTION_NAME SEQ ID CO01 | COO2 COD3 COD4 COO5 | COO6 COO7 CODB COO9 | CO10 CO11 €012 CO13 CO14 CO15 CO16 CO17 CO18 CO19 (Co20
P1_FILE 1 Sheet! | 1 2 3 4 5 - - - - - - - - - S
P1_FILE 2 Sheetl | 6 7 B 9 10
P1_FILE 3 Sheetl | 13 54 6754 | 765 675

Figure 1-39. Uploaded Excel file parsed into a collection
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Notice how the worksheet name has been copied into the collection column C001 and we know the
line number in the Excel document from the SEQ_ID column.

If you have ever had to provide this kind of upload functionality in your applications, I am sure you
appreciate just how useful this feature can be. In the past we have asked clients to provide data in
comma separated value format rather than native Excel, but having this kind of native Excel integration
means one less step for people to perform when uploading data. This feature alone could be reason
enough to convince some people to use the APEX Listener over the alternatives.

The second feature I want to discuss is resource templates. So what are resource templates? They are
a feature that allows you to provide a REST interface to your application to the outside world. If you're
not familiar with REST, it stands for Representational State Transfer, essentially a web service. This
allows other (even non-APEX) systems to interface with your system. Oracle Application Express has for
along time now been able to consume remote web services, but it has not been easy to publish web
services without resorting to Java (which kind of defeats the purpose of developing in APEX). However,
by using the APEX Listener you can quite easily provide these REST interfaces that can be called from
remote systems, or perhaps even your own APEX systems.

So what can you do with resource templates? Well, they allow you to define the REST interface itself
in terms of the URI (Uniform Resource Identifier) that the REST interface will be called from and to link
that to an underlying SQL query or PL/SQL block of code.

The easiest way to visualize this is with a quick example. You can edit the resource templates in the
APEX Listener using the URL

http://localhost:8080/apex/resourceTemplates

changing the hostname and port number to suit your environment.
You can see in Figure 1-40 that you can also access the Resource Templates editor via the regular
administration pages by clicking the Resource Templates link.

A
8 O J EAPEX ResoLrce Templates

& 5 O D localhost:8080/apex/resourceTemplates/ A
ORACLE' Application Express Listener

Administraton | Resource Templates

Add Resource Template Import Resource Templaies Export Resource Templates

A
A

Figure 1-40. Accessing the Resource Templates editor

If you click the Add Resource Template button you will see that it creates a sample template for you,
as shown in Figure 1-41.
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80 ”js"EheHnaum:mavsnm "‘-\_7

> CN C- localhost:8080 /apex/resource Templates/resource. htm|
ORACLE' Application Express Listener

Administraiion | Resource Templates

URI Template  hello?who={person} Priority: 0

pxd
>

Entity Tag  Secure Hash Query  None

Type:| Query g

Security Constraint: | None K

Acceptable:

+ Add Parameter

select Hello' | :person || * frem APEX' greeting from dual

+ Add Handler v Save & Cancel

Figure 1-41. Sample resource template

You can see from the example that the SQL query

select 'Hello ' || :person || ' from APEX' greeting from dual

contains : person, which looks like a bind variable in Oracle. It is, however, actually the way that you
define any parameters that will be passed in the interface. You can also see that the URI Template value
is

hello?who={person}
which means that the interface can be accessed via a URL using the following syntax:
http://localhost:8080/apex/hello?who=World

Notice that the {person} parameter in the URI Template maps to the :person value in the SQL
query.

If you accept the example Resource Template, you should see it listed in the available Resource
Templates, as shown in Figure 1-42.
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806/ [5] APEx Resource Templates =

€ 25 C A © localhost:8080/apex/rescurceTemplates/ M
ORACLE' Application Express Listener

Administation | Resource Templates

hello?who={person}

Add Resource Template Import Resource Templates Export Resource Templates

Figure 1-42. Available Resource Templates

If you now call this URI directly in the browser you will see that behind the scenes the APEX Listener
executes the SQL Query and returns the output to the browser as a JSON (JavaScript Object Notation)
string, as shown in Figure 1-43.

800 [S]APEX Resource Templates ¢ | localhost:8080/apex/hello? » |

€« 2 C | © localhost:8080/apex/hello?who=john Y

{"items":[{"greeting":"Hello john from AFEX"}]}

Figure 1-43. Calling the REST URI and getting JSON response back

The JSON output is shown below:

"items":

[
{
"greeting":"Hello john from APEX"

Notice how the alias from our query is used.

You can actually choose to return CSV format rather than JSON format, or define that the result will
be generated via block of PL/SQL code or Media Resource rather than a SQL query, as shown in Figure
1-44.
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Comma bepersted Vabooy Query
L
Dty hwt® ot tedadt Oodyd
See s ok e

Mts Rbusree
Aoa

+ Add Parameter

salect Hello " | garson | trom APEX grooting from dual

+ AddMandier « Save g Dwieis = Cancel

Figure 1-44. Defining the Resource Template type

you could instead return a single record result. Consider the query:
select * from training.emp where empno =:empno
You can create a new Resource Template based on this query, as shown in Figure 1-45.

BOO ma,

= = C f ) localhost BO8D apex;resource Templates resource himid_fresources /3 altmjyon

ORACLE Application Express Listener

ASTINGETAI0N | Resource Templses
R Tomplate thow emafemena- mansl Prorty: ©
Entity Tag  SscureMash  Query  Meme

Typo | Doty i ane sesch smby (31

e NSy —

# AddMunier o 3o § Dview = Cascel

Figure 1-45. Defining a Resource Template with a single result
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If we call the URI passing in an employee number we know exists (since we know the EMP table off-
by-heart!), we can see output similar to Figure 1-46.

P E— =
[=] show_empZempna={empno] [ localhost: 8080/ apex/show

€ 2 C fi | O lodhost8C80/apex/show _emprempnu=7900 el W

{"itema" :[ {"empnc":7900, "enane": "JAMES", "jcb": "CLERK", "mgr“: 7698, "hiredate":"1981-12-03T00:00:002","sal" :950, "dertno":30}]}

Figure 1-46. Single employee record returned

You could extend this example to return all the records if no employee number is passed in, but
hopefully you can see just how useful this might be. You can now easily have external systems calling
these URISs to obtain data directly from your system. Alternatively, they can also post information into
the system by passing data as part of the call. For example, you could have captured the passed-in
employee number and stored it locally (or any number of other parameters that were passed in).

The APEX Listener installation document has a number of examples that are quite interesting to
look at;for example, there is an Image Gallery example which allows you to upload images and view
thumbnails of the images. I highly encourage you to check out that document to see how easily you can
use a Resource Template to perform some useful functionality!

Conclusion

I'hope this chapter has given you a good overview of the different options available in the OHS, EPG, and
APEX Listener. It is impossible to fit into a single chapter every single piece of functionality available (I
could write a whole book on that), but it is more important to understand that each option has its own
benefits and drawbacks.

As 1 stated in the chapter, the majority of our deployments currently use the OHS, but the APEX Listener
is gathering pace and we have deployed it a few times to great success. I have no doubt that the APEX
Listener will continue to mature and provide extra functionality so, as they say, “watch this space.”
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CHAPTER 2

Oracle APEX 4.0 Charts Inside Out

by Dimitri Gielis
This chapter will cover the charting possibilities in Oracle Application Express 4.0 and explain in great
detail how APEX charts work behind the scenes.

In my experience, a lot of people who have been developing in APEX for years don’t use charts that
much or haven'’t really invested time in reviewing all the different options APEX provides. That is why,
although this is an expert book, we will start this chapter by explaining what APEX charts are, how they
work, and what types of charts you can create with the built-in functionality of APEX. In the second half
of the chapter we will go up alevel and discuss how to produce more advanced charts.

The release of APEX 4.0 brought a lot of changes compared to APEX 3.x, including a complete new
charting engine and a lot more functionalities which are now provided declaratively.

By understanding the different components of a chart and how APEX handles them, you’ll be able to
visually display your data in almost any way you like. From combined charts to charts with thresholds, to
dashboards, this chapter will explain it all step by step. We’ll also make charts more interactive and
combine them with other elements on the page; for example, when you change your chart, a report on
the same page changes automatically based on your change in the chart, and the other way around.

Finally, we will look both at the future of charts in APEX and how you can already benefit from the
latest and greatest in the charting world.

APEX 4.0 includes two different kinds of charts: HTML charts and Flash charts. HTML charts are
very limited and we’ll only cover them briefly. Most of this chapter focuses on Flash charts. Flash charts
consist of different types of charts, but you can categorize them into three big groups: Charts, Gantts,
and Maps. This chapter will discuss charts in great detail and will combine them with other components
such as reports later on. Gantts and Maps are not covered, but the way they work is very similar to
charts; the techniques to debug them and see what is happening behind the scenes is exactly the same
as with the Flash charts described in this chapter.

Caution The information in this chapter is based on Oracle APEX 4.0.2.00.07. Previous or future versions might
behave slightly differently, especially the bugs mentioned in this chapter. The initial release of APEX 4.0 contained
other bugs which were fixed in the latest patch set. As you read this chapter, you might find that the issues
mentioned here have already been solved in the version of APEX you are running.
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HTML Charts

HTML Charts are useful when you don’t have much bandwidth, you only need a very basic chart, or the
device that runs the chart isn’t capable of rendering Flash content. Having said that, the HTML charts
that come with APEX are so minimal that they are hardly ever used; nevertheless, we’ll cover them briefly
so you understand the concepts when you need them, as they are very different from Flash charts.

Using the HTML Charts Wizard

To add an HTML chart to your page, run the Create Region wizard and select Chart - HTML Chart.
Follow the rest of the wizard. There’s actually only one important screen in that wizard which defines
the entire chart: the Source screen (see Figure 2-1). There you enter the query to retrieve the data for the
chart to use, and you define how you want the chart to look. That HTML charts are very limited is
demonstrated by the number of chart types you can use. You can only select whether the chart will show
horizontal or vertical bars. Also, there are only three possible scales for the charts: 200, 400, and 600.

SQL Workshop v Team Development ¥ Administration v

Home - Application Bullder - Application 40 ~ Page 1 * Create Region Page 1 El @@n5§’¥ Help
Create | Creal 'I.'I glo E Cancel x_ < Previous E Next > E Create Region y
k Page: 1 - Home
Region | Region Title: Test2
* Enter SOL Query (see example below)
| Display Attributes | select 'f7p=&APP_ID.:1."||:APP_SESSION||":::2::" link,
PRODUCT_NAME label, LIST_PRICE valuel
from DEMO_PRODUCT_INFO
| Source
P
Report Attributes | Build Query
* Maximum Rows 20
i .
Conditional Display Format Mask | 999G999G999G990 (=]
* Scale 200
Axis center | Zero 7]
Chart Type: (=) harizantal ) vertical
# Number of data points ¥ Axis
i [ Minimum value I Maximum value
sl ol [ Average value @Sumnfal\ values
[_IFirstvalue [l Last value
© Query Syntax and Example
© tems
Application Express 4.0.2.00.07
Workspace: TRAINING User: DIMI Language: en | Copyright © 1888, 2010, Oracle. All rights reserved.

Figure 2-1. HTML Chart Source

The query is always in the same format:
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select link, label, value
from table

The link column stands for the URL you can navigate to when you click the label, the label is the text
that goes with the bar, the value is the numeric column that defines the bar size, and the table is the
table or view you want to query from.

The Result

We created two HTML charts on top of the DEMO_PRODUCTS table. The result looks like Figure 2-2. On the
left is a vertical HTML chart with all available attributes selected, and on the right is a horizontal HTML
chart with minimal attributes selected.

Vertical Bar with All Attributes Horizontal with Minimal Settings
susiness shirt [ 50
Tousers [ ®
secket [ s
oo [N &
st [ %
Lades Sroes [N
. set [ %
50 8 180 60 80 120 v 125 110 50 Bag [ 12
Business Shirt Trousers Jacket Blouse Skirt Ladies Shoes Belt Bag Mens Shoes Wallet
ens Shoss [ 10
row(s) 1- 10.0f 10
+ Rows: 1-10 waet [ 50
e Axis -0

« Minimum - 30
« Maximum - 150
« Average - 86

» Sum - 856

« First-50

e Last-50

Figure 2-2. HTML chart result

Debugging and Performance

Running a page with HTML charts is very fast and there is almost no overhead generating the chart. The
time that is necessary to render the page is completely linked to the query. Looking at the debug output
in Figure 2-3, you can see that timing is negligible.

0.20822 0.00030 Processing point: Before Box Body
0.20852 0.00286 Region: Vertical Bar with All Atributes
0.21138 0.00209 pagination

0.21347 0.00352 Region: Horizontal with Minimal Settings
021698 0.00020 Computation point: After Box Body

B B B BB

Figure 2-3. Debug output of a page with two HTML charts as in Figure 2-2
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Behind the Scenes

The reason HTML charts render so quickly becomes clear when you look behind the scenes. As the name
states, HTML charts render straight HTML. Basically, a table gets rendered with a couple of columns
(<td> tags).

Inside these <td> tags there is a one-by-one pixel image rendered, with a specific height and width,
calculated by APEX based on the results of the query, so the image looks bigger.

You can see a part of the HTML code for the first chart:

<table class="standardLook">
<tbody>
<tr><td align="center" colspan="10"></td></tr>
<t
<td valign="bottom">
<img src="/i/blue.gif" alt="Business Shirt - 50" width="40" height="67" style=+~
"border-left:1px #ffffff solid; border-top:1px #ffffff solid; border-right:1px #000000+
solid; border-bottom:1px #000000 solid;">
</td>
<td valign="bottom">
<img src="/i/green.gif" alt="Trousers - 80" width="40" height="107" style=«
"border-left:1px #ffffff solid; border-top:1px #ffffff solid; border-right:1px #000000+
solid; border-bottom:1px #000000 solid;">
</td>

Inline HTML Charts in Report

The technique that was used to generate the bar, using a 1x 1 pixel image (the color varies depending on
which image is used) with a custom width and height and a style attached to it, might be useful in other
parts of your Oracle APEX project—for example, if you want to have an inline chart in your report to
represent a percentage or if you want to show how much has already been consumed of a total.

In APEX itself you find this method used in a couple of other places as well, for example, in
Administration 7 Monitor Activity 7 Application Changes by Day (Figure 2-4).

7 "\' Go ; "\' Actions = ;

=) :
Saturday  January 01/22/2011 2 34 X 14 ]
Thursday January 01/20/2011 1 1 2.86 |

Figure 2-4. Graph inline in Application Changes by Day report

The method APEX uses in the HTML chart could be even a bit more performant if it always used the
same image instead of using a different image by color. The image would need to be a transparent 1x1
pixel image that has a style attached to it to give it the color you selected. Obviously we are talking about
very small gains, but the browser would have to do only one request for the one transparent image,
whereas now it has to do multiple requests depending on the number of different colors you have.

One of the attributes of the chart is the color; if you go with just one color instead of “random
colors”, the performance would be the same as with the transparent image.
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do that with Firebug, which is a plug-in of Firefox.

In the Monitor Activity section where APEX uses this technique in the reports, APEX uses a
transparent 1-pixel image, which is more performant.
If you want to verify yourself how many requests the browser is doing for your page, you can easily

In Figure 2-5 you find the Firebug output of the chart with the random colors for the bar. In Figure
2-6 it is the same chart but with only one color. If you compare the time it takes, the number of requests
it handles, and the amount of data it transfers to render the chart, you can see the difference.

Horizontal with Minimal Settings

pusinessshirt N 50
Trousers [ 80
o [ <o
s ®
Lagesshoes NN 120
st [ 30
e I s
vare: [ 50 !
57 € » = 7| Console HTML CSS Script DOM | Netw | YSlow X1
4 i Clear Persist (@YD HTML CSS JS XHR Images Flash Media
URL Status Domain | size | Timeline
» GET f7p=40:5:19394090695555:N 200 OK awsl.apex-evangelists.com  LOKE | [ 361ms
> GET apex_4 O.css 200 OK awsLapex-evangelists.com 5.7 KB B 2ims
» GET jquery-ui-L8.custommin.css 200 OK awsLapex-evangelists.com 3.6 KB B 215ms
» GET jquery-14.2.minjs 200 0K awsl.apex-evangelists.com 24 KB -
» GET apex_4 0.s 200 0K awsl.apex-evangelists.com  18.7 KB =
» GET apex_legacy_4_0js 200 OK awsLapex-evangelists.com 2.6 KB B 225ms
> GET apex_widget_4_0.js 200 0K aws Lapex-evangelists.com 118 KB -
» GET apex_dynamic_actions_4_0js 200 OK awsLapex-evangelists.com 1.9 KB Wl 252ms
> GET jauery-ui-L8.customminjs 200 OK awsl.apex-evangelists.com  29.9 KB [
» GET theme_4_O.css 200 OK awsLapex-evangelists.com 145 KB [~
> GET blue.gif 200 0K awsLapex-evangelists.com 54 B B 109ms|
» GET green.gif 200 0K awsl.apex-evangelists.com S8 B B 105ms|
> GET red.gif 200 0K awslapex-evangelists.com 56 B I 106ms|
» GET orange.gif 200 OK awsLapex-evangelists.com S8 B Bl 102ms|
» GET purple.gif 200 0K awsLapex-evangelists.com 56 B B 104m
» GET rHeader.png 200 0K awsl.apex-evangelists.com 2.3 KB B 108m
» GET sRegion.png 200 0K awsl.apex-evangelists.com 700 B W 181ms
» GET sRegion-Body.png 200 OK awsLapex-evangelists.com 216 B Wl 174ms
» GET sRegion-Bottom.png 200 OK awsLapex-evangelists.com 474 B W 175ms
19 requests 1187 K8 2.24s (onload: 2.785)

Figure 2-5. HTML chart with random colors

www.it-ebooks.info

CHAPTER 2 = ORACLE APEX 4.0 CHARTS INSIDE OUT

77


http://www.it-ebooks.info

CHAPTER 2 ™ ORACLE APEX 4.0 CHARTS INSIDE OUT

78

Horizontal with Minimal Settings

Business Shit || 50
Trousers | 80
sacet | 150

st [ a0
Ladiesshoes DD 120
| a0
vensshoes | 110
waet [ 50

:
B € 2 =|T| console HTML CSS Script DOM | Netv | Ysiow £

U ¢ clear persist (@D HTML CSS JS XHR Images Flash Media
URL Status Domain Size Timeline
0 0

» GET 7p=40:5:19394090695555:N 200 OK awsl.apex-evangelists.com 1.9 KB 155ms

|
P GET apex_4_0.css 200 0K awsl.apex-evangelists.com 5.7 KB [ 214ms ‘
b GET jquery-ui-1.8.custom.min.css awslapex-evangelists.com 3.6 KB B 105ms |
¥ GET jquery-1.4.2.min,js awsl.apex-evangelists.com 24 KB [ 343ms |
» GET apex_4_0.js awsl.apex-evangelists.com  18.7 KB [ 339ms |
b GET apex_legacy_4_0Js awsl.apex-evangelists.com 2.6 KB L 120ms ‘
> GET apex_widget_4_0js awsl.apex-evangelists.com 11.8 KB [ 330ms |
» GET apex_dynamic_actions_4_0.js awsl.apex-evangelists.com 1.9 KB B 139ms |
» GET jquery-ui-18.custom.minjs awsl.apex-evangelists.com  29.9 KB [ 529ms |
b GET theme_4_0.cs5 awsl.apex-evangelists.com  14.5 KB ™ 346ms
b GET red.gif awslapex-evangelists.com 568 _L 103ms
¥ GET rHeader.png awsl.apex-evangelists.com 2.3 KB Bl 114ms
» GET sRegion.png awsl.apex-evangelists.com 700 B Wl 106ms.
P GET sRegion-Body.png awsl.apex-evangelists.com 216 8 102ms
» GET sRegion-Bottom.png 20 awslapex-evangelists.com 474 8 t 101ms
15 requests 118.4 KB 1.94s (onload: 2.485)

Figure 2-6. HTML chart with one color

If you are creating HTML charts yourself and are really concerned about performance, you could
even opt to only work with <div> tags instead of images. That would mean the browser doesn’t have to
do any request for the image. You would have two <div> tags on top of each other but with a different
style (background-color and width).

Flash Charts

Normally when you want to do serious charting in APEX, you use Flash charts. Compared to HTML
charts, Flash charts offer so much more — more chart types, more animations, more ways to adapt the
look and feel, and so on. The Flash charting capabilities in Oracle APEX 4.0 got completely revised from
APEX 3.x and now offer many more options declaratively (through the wizard). As with any other
component in APEX, you create charts with the wizard. A chart is built as a region in APEX, so you either
need to use the Create Application, Create Page, or Create Region wizard.

Background

Flash charts were introduced with the release of APEX 3.0 in 2007. Next to HTML and SVG charts you
could now create Flash-based charts. The Oracle APEX development team also made it clear that Flash-
based charts would become the preferred charting engine and SVG wouldn’t be developed further. The
APEX development team didn’t build the Flash charts from scratch, and instead opted for a third-party
solution. Oracle made an agreement with AnyChart (www.anychart.com) to license their Flash charts.
What Oracle still needed to do was to create native Oracle APEX wizards to include these charts easily in
an APEX project.
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I believe Oracle made a great decision here in not trying to build a Flash chart engine themselves
because charting is a whole area in itself and evolves very quickly. There are many charting engines
around, but going with AnyChart was definitely not a bad choice, as they are committed to evolving their
product along with the rest of the charting world.

That AnyChart wouldn’t stand still proved to be true over time. In Oracle APEX 3.0, version 3.3 of the
AnyChart product was included, but a year later AnyChart 4 was already out, and soon after that, version
5. With the patch releases of APEX 3.x, Oracle included newer versions of AnyChart, but it was only in the
Interactive Reports that AnyChart 4 and later AnyChart 5 were used.

With the release of APEX 4.0, AnyChart 5 is now completely supported in the wizards. In fact, all new
charts you create will automatically use the AnyChart 5 engine. As Oracle wants APEX to be compatible
with older versions and needs to support existing applications using Flash charts, AnyChart 3.3 is also
included in APEX 4.0. So if you run your APEX 3.x application in APEX 4.0, it will still show AnyChart 3.3
charts. Please note that the version of AnyChart 5 is a special version compiled for Oracle and doesn’t
include all available chart types that AnyChart 5 supports.

Over time, AnyChart has developed other charting components. Next to the AnyChart charting
solution, they now also have AnyGantt, AnyMap, and AnyStock. In APEX 4.0, Oracle decided to also
license AnyGantt Gantt charts and AnyMap Interactive maps. The Oracle APEX development team built
wizards around these engines so you can create Gantt and map types declaratively too.

Creating a Flash Chart

Let’s say you have a blank page in an APEX application and you want to add a chart to it. From APEX 4
onwards, I recommend you use the Tree view instead of the Component view for your page. The Tree
view allows you to access the different components (and make changes) a lot more quickly. That is why
all screenshots and the actions I'll describe will be based on using the Tree view.

To add your first chart, right click Regions in the Tree view of the page and select Create in the menu
to add a new region to that page. For region type, select Chart (Figure 2-7).
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[ Create | Cancel x < Previous x Next > i
Page: 2 - Flash Chart

‘ Region | Identify the type of region to add to this page:
OHTML O Multiple HTML O Report

B R R ——

\ Conditional Display |
O Form @ Chart () Breadcrumb

|
|
|

2 JR——

C= omm
T GOmm {
) PL/SQL Dynamic Content O Tree OURL
[ P
@ EE rraged/
() calendar ) Help Text O Map
—] Jr—
FEEE T
} } 17 vund el N

) Reglon Display Selector

|

Figure 2-7. Select as Region Type: Chart

On the next page of the wizard,go with Flash Chart. Note that in APEX 4.0 there is no way to create
an SVG chart anymore, as there was in APEX 3.x (Figure 2-8).

\ Create |

Cancel x < Previous x_ Next > )

‘ Region ‘ @ Flash Chart ) HTML Chart

——— ‘ @ J.

‘ Conditional Display ‘

Figure 2-8. Select Flash Chart

You'll see that the progress indicator of the wizard on the left-hand side has changed and now asks
you to select the chart types you want to use (Figure 2-9).
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| Create

| Region

| Chart Type

| Display Attributes

| Conditional Display

Cancel X‘ < Previous x Next > l

Select Chart Type: @ column () Horizontal Bar

() Scatter (DiLine

() Pie & Doughnut

Figure 2-9. Select a chart type

One of the great new enhancements in the APEX 4.0 charts wizard is that you can see how the chart
type looks like without having to click the Update button, as you had to do in APEX 3.x.

In APEX 4.0 there are more types to choose from, and they have a fresher look and have more
options. The Chart wizard in APEX 4.0 also categorizes the charts nicely: you first select the main chart
type and then get the choice to select the subtype if that is available. For example, the Line chart type
doesn’t have a subtype whereas the Column chart type has eight subtypes (Figure 2-10).

| Create

| Region

| Chart Type

| Display Atrributes

| Conditional Display

Cancel x < Previous x_ Next > N

(¥ 3D Column

()30 Range Column

P

() 3D Stacked Column () 3D Stacked Column (Percent)

(1) 2D Column (1) 2D Range Column

Ll

(1) 2D Stacked Column  (0) 2D Stacked Column (Percent)

Figure 2-10. Column subcharts
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Clicking the subtype brings you to the Create Region screen, which is not different than any other

Region screen in APEX (Figure 2-11). By default the region template is Chart Region, but you can choose
any you like. Now give the region a title and click Next.

Create { Cancel :l( < Previous :l( Next > j
Page: 12 - Flash Chart
Region Region Source Type: Flash Chart
# Title 3D Column Chart|
Chart Type e |
Region Template | Chart Region ?
Parent Region _' - Select a Parent - ?
Display Attributes ——
Display Point | page Template Body (3. items above region content) ﬂﬁ?
] [Body] [Pos.1] [Pos.2] [Pos.3] [Pos.4] [Pos.5]
Source — -
* Sequence 10 Column"l_'_t]
Report Attributes

Conditional Display

Figure 2-11. Create Region

The next screen defines the look and feel of the chart and which options you want to include (Figure
2-12). You can go with the defaults during creation and adapt them later on or, if you already know
exactly what you want, you can make the changes immediately. For example, if you want to include a
legend, select the position where you’d like to see that (Left, Right, Top, Bottom, Float).

In APEX 4.0 there are a lot more Animations to choose from than there were in APEX 3.x. Also, the
ability to include scrollbars is completely new in APEX 4.0. Scrollbars are particularly handy when you
have large sets of data and you still want to have a good view.

We’ll come back to the different attributes in the “Understanding the Chart Attributes” section.
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Create - I l: Cancel Jl: < Previous Jl( Next > )
Chart Type: 3D Column
Region ChartTitle Salary by Employees
Chart Animation | Nene a
Chart Type Background Type @) Transparent () Solid Color () Gradient

Background Color 1 #eeeege |:| I:‘
Background Color 2 #eeeeee |:| |:|
Gradient Angle

Display Attributes

Source )
Y Axis Title Salary
Calor Scheme | Look & |4 )
Report Attributes
X Axis Title Employee
Show Hints
Conditional Display Show Labels &

Show Values ¥
Show Grid () None ) X-Axis () Y-Axis (0) Both
Show Scrollbar @) None () X-Axis () Y-Axis () Both

Show Legend (& None (O) Left () Right () Top () Bottom (7} Float

Figure 2-12. Define the chart attributes

Previously, we defined how the chart would look, but we didn’t define the source of the chart yet.
What data does the chart need to show? You’ll need to add a SQL query that will be used to feed the chart
with data (Figure 2-13). The SQL query syntax varies depending on the chart type you select.

Most of the charts have a query like this:

select link, label, value
from table
order by label

where
e linkisa URL.
e label is the text that displays in the chart.

e value is the numeric column that defines the size of the chart type.
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Create | reate Reglon 2 Cancel x_ < Previous x Next > x Create Region N

Page: 12 - Flash Chart
Region | Region Title: 3D Column Chart
* Enter SQL Query or PL/SQL function returning a SQL Query:
| | SELECT NULL LINK.
Chart Type !
' s ENAME LABEL,
SAL VALUE
1 FROM EMP
Display Attributes ORDER BY ENAME
Source
A
Report Attributes | @
‘When No Data Found Message
| Conditional Display | No data found.
p

© Chart Query Example for 3D Golumn
& items

Figure 2-13. Define the SQL query of the chart

As said before, the query of the chart depends on the type of chart you selected. We’ll come back to
the different select statements for the different chart types in the section “Understanding the Chart
Attributes.”

The Result

Once the Chart region is created, it will appear on the page with a chart icon in the Tree view (Figure
2-14). Drilling into the chart region shows the series which contains the SQL statement to provide the
chart with data.

= (7] Flash Chart
Before Header
After Header
Before Regions
B cesions
i E Body(3)

=1 [ 3D Column Chart

; Series
After Reglons
Before Footer
After Footer
... Dynamic Actions

Figure 2-14. Chart region in Tree view of the page

Before you adapt the chart and look at what is happening behind the scenes, you just run the page
to see what it looks like (Figure 2-15).
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3D Column Chart

Salary by Employees

ADAMS ALLEN BLAKE CLARK FORD JAMES JONES KING MARTIN MILLER SCOTT SMITH TURNER WARD

Employee

Figure 2-15. The chart displayed on the page

Understanding the Chart Region

When editing the chart region (double-click the region or right-click and select Edit) and looking at the
region definition, you might be surprised at first as there is only some HTML code in the Region Source
(Figure 2-16). But remember, APEX has to include a Flash object in the page, and the way you do that is
to use exactly that HTML code.

The region source consists of an object tag and an embed tag, which both have some parameters. If
you look a bit deeper in that code you see the parameters of the object and embed tag are almost the
same. When I first saw this code I wondered why you would want to include the same code twice. The
answer is browser compatibility. In the knowledge base of Adobe (owner of Flash) it is explained well.
The OBJECT tag is used by Internet Explorer on Windows and the EMBED is used by Netscape-like browsers
(Macintosh and Windows) and Internet Explorer (Macintosh) to direct the browser to load the Flash
Player. Internet Explorer on Windows uses an ActiveX control to play Flash content while all other
browser and platform combinations use the Netscape plug-in technology to play Flash content. This
explains the need for the two tags.
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“Reglon Deflr iJ Chart Attributes

‘ Region: 1of1 Name: 3D Column Chart ( Cancel ) ( Delete )( Apply Changes :)

| | Identification || Uiser Interface || Source || Attributes || Header and Footar || G Security G Caching |C G

Page: 2 Flash Chart

* Title 3D Column Chart [ exclude title from translation
Type Chart (Flash Chart)

lasr Intardace

Template | Chart Region 4 * sequence 10

Parent Region | - Select a Parent - B‘

Display Point | page Template Body (3. items above region content) [+ $ Column @
[Body] [Pos.1] [Pos.2] [Pos.3) [Pos.4]

Region Source

<object classid="clsid:D27CDBGE-AEGD-11cf-96B8-444553540000" ™
codebase="#HOST_PROTOCOL#: //download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0"
width="#WIDTH#"
height="#HEIGHT#"
id="#CHART_NAME#"
align="top">
<param name="movie" value="#IMAGE_PREFIX#flashchart/anychart_5 /swf/#CHART_TYPE#.swf?XMLFile=#HOST#apex_util.flash?
p=&APP_ID.:2:&APP_SESSION.:FLOW _FLASH_CHARTS_R#RECION_ID#">
<param name="quality" value="high">
<param name="allowScriptAccess” value="sameDomain">
<param name="allowNetworking" value="all">
<param name="scale" value="noscale">
<param name="wmode" value="transparent™>
<param name="FlashVars"
value="initText=#FLASH_INIT#&xm|LoadingText=#FLASH_LOADING#&resourcesLoadingText=#FLASH_RESOURCES#&noDataText=#FLASH_NO_DATA#&waiti
ngForDataText=#FLASH_WAITING#&templatesLoadingText=#FLASH_TEMPLATES#">

<embed src="#IMAGE_PREFIX#flashchart/anychart_5/swf/#CHART_TYPE#. swi?XMLFile=#HOST#apex_util.flash?
p=&APP_ID.:2:&APP_SESSION.:FLOW_FLASH_CHARTS_R#REGION_ID#"
quality="high" )
width="#WIDTH#"
height="#HEIGHT#"
name="#CHART_NAME#"
scale="noscale™
align=""
allowScriptAccess="sameDomain®
allowNetworking="all"
type="application/x-shockwave-flash"

NEID

Figure 2-16. The region definition of the chart

In the parameters of the object and embed tags you find parameters for quality, width, height, name,
scale, and so on. The parameters either have a static value assigned to them (for example,
quality="high") or a token (for example, width="#WIDTH#"). APEX replaces these tokens when it renders
the page. You can change the value of these tokens in the Chart Attributes tab (see further on). Normally
you won’t change these parameters, unless you want to make the chart more dynamic and, for example,
let the user define a custom loading message or change the width or height of the chart. In that case, you
would replace the token with "&PAGE_ITEM.", a reference to a page item. You are responsible for giving
your page item a value before APEX renders the chart, for example, by using a computation or a page
process.
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et £louwids"elnid:0I700REE -AFED-11eF - 06RE- 44455 1560000"
codebanes"FHOST_PROTOCOLE: //doanlood, moc romedt o, con/pub/ ihacknove/ cabi/ Flatk/snfloth, ccbiveryion$,8,0,8°

i/ arychert S/ snd/ECHART_TYPER. swf TIMLFA LamtHOSToopen_ut i), FloshlpalhPP_10. : 2:AAPP_SESSION. : FLOW_FLASH_CHARTS_RARICION 10>

LASHINTTHR 1L ood g Tant oSS LASLLOADINGRresource Loodiglectess LASH_RESOURCE LASH_ND_DAT : LASH_RATTENG oz F LASH_TEMPLATESE">
£RCHART TTPE8 PP S TRGA AL, LA THmRAPP_ 1D, 1 2-8ABP_SHSSTON, tPLOR.FLAS_OMRTS AREGIRL 100"

scale="rascale”

align=’

cllowSeriptAccesse"samebonain

sllomNetmarking="all"

type="opnl ication/n-shocknave- flash”

pluginmy HIST _PROTOCOLE: / /o mOC romed i . con/gov/get Flostolayer™

Flastiior s=" il ¢ Textasf LASH. INITokun]Locd | ngText<iFLASH_LADINGEE-escurcesLoodi ngT ext=aFLASH_RESOURCE LASH_M0_DAT AR Textelf LASH RATTINGSAE T LASH_ TDMPLATESS ">
afembedy

Figure 2-17. The region definition of the chart line by line

Figure 2-17 provides a detailed explanation of the region definition:

e Lineland 2 (IE) and line 23 (non-IE): Define the object classid and codebase used
by Internet Explorer (IE) to identify the object and recognize it as a Flash object.
The classid identifies the ActiveX control for the browser (IE). The codebase (IE)
and pluginspage (non-IE) identifies the location of the Flash Player ActiveX
control (IE) or plug-in (non-IE) so that the browser can automatically download it
if it is not already installed. The #HOST_PROTOCOL# is either http or https, depending
on the settings in Manage Instance - Security of your Oracle APEX instance.

e Line3and4 (IE), line 16 and 17 (non-IE): Define the width and height of the Flash
object in pixels or % of browser window. The #WIDTH# and #HEIGHT# tokens are
replaced by the value defined in the Chart Attributes.

e Line5 (IE) and line 18 (non-IE): Define the id of the object tag in IE and the name
attribute for the embed tag in non-IE. The #CHART_NAME# is replaced by c
concatenated with the region id. (See Oracle APEX view:
APEX_APPLICATION_PAGE_FLASH5.)

e Line 6 (IE) and line 20 (non-IE): Define the alignment of the Flash object.

e Line 7 (IE) and line 14 (non IE): The movie parameter in IE and the src parameter
in the embed tag for non-IE browsers specifies the location (URL) of the chart to
load.

e  APEX ships with the AnyChart files that Oracle licensed, and this is the location
they are in:

e  #IMAGE_PREFIX# is defined in the Application Attributes and is most likely /i/.

e  HCHART_TYPE# gets replaced by the chart type (for example,
OracleAnyChart.swf).

e  #HOST# gets replaced by the webserver address.
e  H#REGION_ID# is the region id the chartis in.
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Line 8 (IE) and line 15 (non-IE): The quality parameter can have these values: low,
autolow, autohigh, medium, high, best. Oracle APEX sets it to high by default.

e Low: Favors playback speed over appearance and never uses anti-aliasing.

e Autolow: Emphasizes speed at first but improves appearance whenever
possible. Playback begins with anti-aliasing turned off. If the Flash Player
detects that the processor can handle it, anti-aliasing is turned on.

e Autohigh: Emphasizes playback speed and appearance equally at first but
sacrifices appearance for playback speed if necessary. Playback begins with
anti-aliasing turned on. If the actual frame rate drops below the specified
frame rate, anti-aliasing is turned off to improve playback speed. Use this
setting to emulate the View 7 Antialias setting in Flash.

e  Medium: Applies some anti-aliasing and does not smooth bitmaps. It produces
a better quality than the Low setting, but lower quality than the High setting.

e High: Favors appearance over playback speed and always applies anti-
aliasing. If the object does not contain animation, bitmaps are smoothed; if
the object has animation, bitmaps are not smoothed.

e Best: Provides the best display quality and does not consider playback speed.
All output is anti-aliased and all bitmaps are smoothed.

Line 9 (IE) and line 21 (non-IE): AllowScriptAccess controls the ability of that SWF
file to call JavaScript code. AllowScriptAccess has three possible values:

¢ always: Unconditionally turns JavaScript access on.
e never: Unconditionally turns JavaScript access off.

e sameDomain: Turns JavaScript access on only if the SWF file is served from the
same domain and hostname as the Oracle APEX page itself.

Line 10 (IE) and line 22 (non-IE): allowNetworking controls a SWF file’s access to
network functionality. Possible values are all, internal and none. The default is
all and you don’t want to change that in your APEX application.

Line 11 (IE) and line 19 (non-IE): scale defines if the Flash object can scale.
Possible values:

e default (Show all) makes the entire Flash object visible in the specified area
without distortion, while maintaining the original aspect ratio of the object.
Borders can appear on two sides of the object.

e noborder scales the object to fill the specified area, without distortion but
possibly with some cropping, while maintaining the original aspect ratio of
the object.

e exactfit makes the entire object visible in the specified area without trying
to preserve the original aspect ratio. Distortion sometimes occurs.

e noscale prevents the Flash object from scaling when the Flash Player
window is resized. This is the default in Oracle APEX.

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 2 = ORACLE APEX 4.0 CHARTS INSIDE OUT

e Line 12 (IE) and line 25 (non-IE): wmode sets the Window Mode property of the
Flash object for transparency, layering, and positioning in the browser.

e Line 13 (IE) and line 26 (non-IE): FlashVars is used to send root level variables to
the AnyChart Flash object. If you want to change the messages, for example, when

there is no data, you do that here. These are the default messages Oracle APEX
uses for the tokens:

#FLASH_INIT#: Initializing...
#FLASH_LOADING#: Loading data...
#FLASH_RESOURCES#: Loading resources...
#FLASH_NO_DATA#: No data found.
#FLASH_WAITING#: Loading data. Please wait.
#FLASH_TEMPLATES#: Loading templates...

e Line 23 (non-IE): type defines the Internet Media (MIME) type, in this case
application/x-shockwave-Flash.

e Line 27 (non-IE) and 28 (IE) are the closing tags of embed and object.

e Line 29 (IE and non-IE): #CHART_REFRESH# will be replaced by some JavaScript to
refresh the chart. More information about that can be found in “Understanding
the Chart Attributes”.

Understanding the Chart Attributes

The previous section covered the region definition, but more importantly, if you want to change the
appearance and behavior of a chart, this can be done via the Chart Attributes (second tab on the Edit

Region page or right-click in page Tree view and Edit Chart).

Depending on the chart type chosen, you have different sections in the chart attributes (Figure

2-18):

e  Chart Settings

e  Chart Series

e Display Settings

e  Axes Settings (not for 3D Pie, 2D Pie, 2D Doughnut)

e  Gantt Settings (only for Gantt charts)

e Legend Settings (not for Dial or Gantt charts)

e Font Settings

e  Chart XML

e Refresh
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Region Definition

Region Name: 3D Column Chart {_Cancel ::Ii Apply Changes ,l

Chart Settings | Chart Series | Display Settings | Axes Settings | Legend Settings | Chart XML | Refresh
Figure 2-18. The different sections of the chart attributes

The Chart Settings allow you to change the chart type, the title, the size of the chart and the look and
feel. Figure 2-19 shows the settings, which you can use as follows:

e  Chart Type: Enables you to change between chart types in a given family. For
example, you can change between 3D Stacked Column, 3D Bar Chart, 3D Stacked
Bar Chart, and so forth.

e  Chart Width and Height. Specify the size of the region in which the chart is
rendered.

e  Chart Margin: Lets you specify the amount of blank space surrounding the chart.
Values are in pixels.

e Color Scheme: Lets you select one of the built-in color schemes for your chart.
Single-series charts use a different color for each data point. Multiple-series charts
use a different color for each series. Select the Custom option to define your own
color scheme.

e Hatch Pattern: Allows you to toggle hatch patterns off and on. In a multi-series bar
chart for example, you can show one series as bars with lines in them, another
series as bars with stripes, and so forth.

v

Chart Type | 3D Column

ChartTitle Salary by Employees
# ChartWidth 700  * Chart Height 500

Chart Margin: Top Bottom Left Right

Color Scheme | Look & _.

Hatch Pattern [ No & |
Custom Colors

¢

4

Figure 2-19. The main settings of the chart in Chart Settings

The Chart Series holds the select queries which are used to feed the chart with data. You can have
one or more series defined. To edit an existing series you click the Edit icon, while to add a new series
you click the Add Series button (Figure 2-20). In the next section, “Adding Multiple Series,” we go into
more detail about the series.
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{ Add Series > )

Series Name Query

.~ Series 1

SELECT NULL LINK, ENAME LABEL, SAL VALUE FROM EMP ORDER BY ENAME

Figure 2-20. One or more series per chart in chart series

In the Display Settings you define the main look and feel of the chart and the different features you
want to enable. Figure 2-21 shows the following settings that you can control:

Animation controls the initial appearance of this chart. There are thirty different
types of animation available, for example, Side from Left, Scale Y Top, etc.

Marker is an object with a specified shape, size, and color used to mark and to
identify values on your chart. There are 14 different types of Marker, for example,
including Cross, Triangle Up, Triangle Down, etc.

Caution At the time of writing, Oracle APEX 4.0.2.00.07 does not support the display of markers on a bar or
column chart. The workaround to include the markers is to adapt the XML manually and change marker
type="None" to the marker you want (for example, marker type="Cross").

Style defines the visual appearance of the data element, which is most apparent in
2D Bar and Column charts. There are four different styles available in APEX 4.0:
Default, Aqua Dark, Aqua Light, and Silver.

Background Type has three choices. Transparent makes the chart background
transparent. Solid Color uses the color specified in Background Color 1 for the
background of the chart. Gradient uses Background Color 1 and 2 and fades
between them depending the gradient angle specified lower down in Gradient
Angle.

Include on Chart allows you to select the options you want to display on your
chart. Depending on the chart type, some options might not be available.
Following are the options:

e  Hints: Check this box if you want to see the label and value when you hover
your cursor over the chart.

e Values: Check this box if you want to show the values next to your chart data.
e Labels: Check this box if you want to see the labels along the chart axis.

e Group by Series: Check this box if you want to see your series split. Instead of
seeing your data grouped by column (Allen: SAL, COMM - Blake: SAL,
COMM - Clark: SAL, COMM), you will see it grouped by series first and after
that by column.
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e Major Ticks: Check this box if you want to see the big tick marks in a gauge or
dial chart.

e Minor Ticks: Check this box if you want to see the small tick marks between
the big tick marks on your gauge (or dial) chart.

e  Tick Labels: Check this box if you want to see the values corresponding to the
tick marks.

e Multiple Y-Axes: Check the box if you want to see an extra Y-Axis positioned
opposite to the existing Y-Axis on the chart. On a multi-series chart, the extra
Y-Axis will be associated with the second series of the chart.

o Invert X-Axis Scale: Check this box if you want the sorting to be reversed. For
example, Adams — Ward becomes Ward — Adams.

e  [nvert Y-Axis Scale: Check this box if you want the Y-Axis scale in an inverted
mode. For example, checking the box will cause a bar chart to go down
instead of up.

e Invert Scale: Check this box if you want the numbers to start from high to low
on a Gauge (or Dial) chart.

e Show Scrollbars controls whether a scrollbar will be displayed on your chart. You
can show a scrollbar on the X-Axis, the Y-Axis, or on both.

e  Show Grid controls whether a value grid will be displayed on your chart. You can
show the grid for the X-Axis, the Y-Axis, or for both.

e  Gradient Angle defines the angle for the background type of Gradient. A value of 0
degrees results in a horizontal gradient with the first background color on the left
and the second background color on the right. A value of 90 degrees results in a
vertical gradient with first background color at the top and the second background
color at the bottom.

Caution At the time of writing, APEX 4.0.2.00.07 has a bug where the gradient angle is not rendered correctly
as degrees. The current workaround is to change the XML manually to include the angle you want: <gradient
angle="90" type="Linear"> (if you want the angle to be 90 degrees).

e  X-Axis Label, Y-Axis Label, and Values Rotation define the amount of rotation, in
degrees, for the chart labels. Positive values indicate clockwise rotation. Negative
values indicate counter-clockwise rotation. The Font Face setting for labels does
not apply to rotated text. If the Y Axis Title contains non-ASCII characters, make
sure you don’t have a value specified in the Y-Axis Label Rotation.
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Animation | None v

Marker | None v
Style | Default _?

Background Type (=) Transparent () Solid Color () Gradient

Background Color 1 | ]

Background Color 2 D D

Include on Chart:

# Hints #values # Labels | Group By Series
Major Ticks Minor Ticks Tick Labels [] Multiple Y-Axes

[lInvert X-Axis Scale [ Invert Y-Axis Scale | Invert Scale

Show Scrollbars (=) None () X-Axis (0) Y-Axis () Both

Show Grid () None (*) X-Axis () Y-Axis () Both

Gradient Angle 0 Degrees
X-Axis Label Rotation i Degrees
Y-Axis Label Rotation | | Degrees

Values Rotation 1 Degrees

Figure 2-21. Define the main look and feel of the chart in display settings.

In the Axes Settings shown in Figure 2-22, you define the title of the Axis, the interval, and the format
of the values.

e  X-Axis Titleand Y-Axis Title are used to describe the labels along the horizontal
and vertical axis of your chart.

e  X-Axis Min and Max, and Y-Axis Min and Max, define the smallest and largest data
value you want to appear on the corresponding Axis. You see these items
depending on the chart type, for example, Column Chart.

Caution Oracle APEX 4.0.2.00.07 has a bug where the X-Axis Min and Max items are visible for bar charts,
instead of the Y-Axis Min and Max items. To define a data range for a bar chart, Y-Axis Min and Max values should
be supplied. Values defined in the X-Axis Min and Max items are not taken into account for bar charts. The
workaround is to set your chart type to Column Chart first, define the value for the Y-Axis, apply the changes, and
edit the chart again to set the chart type back to Bar Chart. If you use Scrollbars, make sure there is no value
defined in the hidden value for the X or Y-Axis Min.

e X-Axis Prefix and Y-Axis Prefix define text to display before values on the
corresponding axes. This text prefix will appear before grid labels, value labels,
and hint text. For example, you can enter a currency symbol as a prefix.
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X-Axis Postfix and Y-Axis Postfix define text to display after values on the
corresponding axes. This text postfix will appear after grid labels, value labels and
hint text. For example, you can enter a percentage symbol as a postfix.

X-Axis Minor and Major Interval, and Y-Axis Minor and Major Interval settings
control the minor and major scale steps, used for the axis labels, the tick marks,
and the grid on your chart. If not set, the steps are calculated automatically. Values
entered must be positive. These settings will only be used when Show Grid in
Display Settings is set.

Decimal Places defines the number of decimal places to be used in the Y Axis
values.

Note All these settings are static, so you can’t use page items to dynamically set them. However, if you want to
set, for example, the Y Axis Min value dynamically depending the data you return, you can set Custom XML to Yes
on the Chart XML page, and include your substitution strings there (for example, &PAGE_ITEM).

X Axis Title  Employee

Y Axis Title | Salary

Y Axis:Min T | Max

X Axis:Prefix| | X Axis: Postfix

¥ Axis:Prefix| | Y Axis: Postfix

X-Axis: Major Interval 1 Minor Interval
Y-Axis: Major Interval 1 Minor Interval

Decimal Places

Figure 2-22. The Axes Settings

In the Legend Settings (see Figure 2-23) you specify whether you want a legend and where it should
appear and what the look and feel of it is.

94

Show Legend specifies whether a legend is displayed on your chart. Possible
positions are: Left, Right, Top, Bottom or Float.

The Legend Titleis the title of the Legend. If no Legend Title is entered, the title
will be empty.

Legend Element Layout defines if the items of the legend will appear next to each
other or under each other. The Legend Element Layout is only applicable when
Show Legend is set to Top or Bottom.
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e  Show Legend Background specifies whether the legend background (white) is
visible on your chart or that the legend is transparent.

Show Legend (=) None O Left ) Right O Top O Bottom ) Float

Legend Title

Legend Element Layout (%) Vertical () Horizontal

Show Legend Background ¥/

Figure 2-23. Define where the legend should appear

In the Font Settings you define the font face, font size, and font color of the different labels, values,
hints, legend, and titles (Figure 2-24).

Caution At the moment of writing, Oracle APEX 4.0.2.00.07 has a bug where the Grid Label items should not be
visible. The X Axis Labels and Y Axis Labels items can be used to control the appearance of the labels on the
respective chart axes.

Font Face Font Size Font Color
X Axis Labels [ Tahoma 3] (10 3 [#00o0coo| [ I
Y-Axis Labels (Tahoma 3] (10 %] [#000000 [] Il
Values | Arial | T#ooooo0| [
Hints Tahoma ¢ (10 ¢ [#0oocoo] [ I
Legend | Arial __ MG .
Grid Labsl | Arial (10 +] [#000000 [ I
ChartTitle (Tahoma  #] (14 ¢ 2000000 [
XAxisTitle [ Tahoma ¢ (14 ¢] [#000000 [] I
Y Axis Title [ Tahoma ) [14 3] 000000 [ Il

Figure 2-24. The font settings of the different text on the chart

The Chart XML page shows the XML that APEX will send to the AnyChart SWF file (more on that in
the section “Behind the Scenes”. See Figure 2-25.)

Based on the previous settings, APEX will generate XML, so any change you make in the chart
settings will be translated into some XML. At any time you can overwrite the generated XML of APEX by
setting the Use Custom XML setting to Yes. If you select to use custom XML, attributes under Display
Settings, Axes Settings, Legend Settings, Font Settings, and Chart Title are not used and are made
hidden. If you set Use Custom XML back to No, all the settings will appear again as they were last saved.

For a complete reference of the XML that can be used and a detailed explanation, see the AnyChart
website at http://www.anychart.com/products/anychart/docs/xmlReference/index.html.
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Use Custom XML [ Yes %
Custom XML
<?xml version = "1.0" encoding="utf-8" standalone = "yes"?> O
<anychart>
<settings>

<animation enabled="false"/>
<no_data show_waiting_animation="False™>
<label>
<text></text>
<font family="Verdana" bold="yes" size="10"/>
</label>
</no_data>

Figure 2-25. The Chart XML

Y

In the Refresh section, you can set Asynchronous Update to Yes to give the chart new data at an
interval you specify (Figure 2-26). This is very useful if you always have the same page open with a
dashboard, and want to see the latest data updated every few seconds without having to reload the page.
You can enter the interval in seconds between chart updates, but Updates Intervals less than 2 seconds
are discouraged as that would mean APEX has to constantly retrieve the data. The maximum value for
this setting is 99999.

Asynchronous Update | No -3-] Update Interval (Seconds) 10

Figure 2-26. The region definition of the chart line by line

When the page is run the #CHART_REFRESH# token from the Region Attributes will be replaced by the
following JavaScript:

<script type="text/javascript" language="javascript">

function chart_r10604411968639592_InitRefresh(pNow) {
setTimeout("chart_r10604411968639592_InitRefresh(true)",10000);
if (pNow){apex RefreshFlashChart (2, '10604411968639592', 'en');}

apex_SWFFormFix('c10604411968639592");
addLoadEvent(chart_r10604411968639592_InitRefresh(false))
</script>

The big number is the id of the chart and you will only see the addLoadEvent when the Asynchronous
Update select list is set to Yes. The addLoadEvent enables the function. In the section “Customizing
Charts by using Custom XML, Dynamic Actions and JavaScript” we will customize this JavaScript.

You can now apply what you know and change some settings of the chart to include a pattern on the
bars (hatch), get a smoother look (Aqua style), have a gradient background, have different colors and
rotate the labels, play with the axes and add a legend:
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e  Color Scheme: Look 7

e Hatch Pattern: Yes

e Style: Aqua Light

e Background Type: Gradient with Background colors: #CCCCFF and #CCFFCC
¢ Include on Chart: Hints, Values, Labels, Multiple Y-Axes, Invert Y-Axis Scale
e  Show Scrollbars: X-Axis

e Gradient Angle: 0 Degrees

e X-Axis Label Rotation: 45 Degrees

e Values Rotation: 90 Degrees

e Y Axis: Min: 200

e  YAxis: Prefix: $

e Y-Axis: Major Interval: 400 and Minor Interval: 200

e Decimal Places: 2

e Show Legend: Left

e Legend Title: Legend

e Legend Element Layout: Vertical

e Show Legend Background: checked

e Font Settings: a different color starting with #000011 end with #0000FF

The result is shown in Figure 2-27.
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Modified 3D Column Chart
Salary by Employees
Legend | . | [ 14
-.9: | 540000 S $400.00
alary
580000 H- $800.00
51,2000 - $1,200,00
$1,600,00 - $1,600.00
$2,000.00 |- §2,000.00
$2,40000 H- $2,400.00
E ER
_E $2,800.00 E $2,800.00
E 3
@ $3,200.00 % E T $3,200,00
b [l

$3,600,00 | & E 5 £3,600,00
$4,000.00 sl
e 54,400.00
$4:800,00 $4,800.00
$5,200.00 | $5,200.00
$5,600,00

GoRIC _%[ = ] - ] [+ ]

> &
AN A G A A AR
Employee

Figure 2-27. An example of a modified chart

Adding Multiple Series and Combined Charts

In Figure 2-20 in the previous section, we could see the Series in the Chart Attributes. If you create a new
Series or edit an existing Series a new tab will open called Chart Series (Figure 2-28).
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| Region Definition || Chartattributes | [T 0

‘ Chart Series:  Region Name: 3D Column Chart with Multiple Serles (_Cancel ) (_Delete )(_Apply Changes ) ‘

. P e S
Series Attributes
Chart Type: 3D Column
* Series Nama[ |

Series Type [ Bar 3]

* Sequence 20 |

| Series Query

Query Source Type | SQL Query +

* saL

) Perform query validation ) save query without validation

Maximum Rows |15

When No Data Found Message

Action Link
Action Link | Exclude Action Link 4

Target

| || Reset Pagination

Page

[k [k

Request Clear Cache

Name Value

Koz

44 4

4y 4 4

ltem 3

Page Checksum | — Use default B

Figure 2-28. Chart Series tab
The Series Attributes section lets you define a name, type, and sequence for the series of that Chart

Type. In the Series Name you enter a name for this series. For Scatter Marker and Range charts, the
Series Name is used to identify the series in hint and label text. Depending on the chart type chosen, you
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may able to change the Series Types. There are three options: Bar, Line and Marker. For example, if you
want to combine a line chart with a bar chart, you could have a main chart type of 2D Line and then
define the Series Type for one of the chart series to be Bar. We will cover combined charts in the next
section. Lastly, the sequence determines the order of evaluation.

The next section in Chart Series holds the Series Query. The Query Source Type can be of type SQL
Query or Function Returning SQL Query. Most of the time the Query Source Type will be SQL Query but
if you need to run a different query depending some values on the page, the Function Returning SQL
Query type will probably be the one to pick in that case.

In SQL, you enter the SQL statement or function that will return the data to display this Flash chart’s
series. Depending on the chart type you choose, a different query may be necessary. If you are unsure
about which columns go first and which ones the chart type expects in the query, it’s good to use the
Build Query button, as that will go through a wizard to define the query (Figure 2-29).

Cancel J{ Next > )

* Table /View Owner [ TRANNG 3]

( Cancel \\( < Previous J( Next > )

Owner: TRAINING
* Table or View EMP sl

( cancel ) < Previous J( Next> )

Owner: TRAINING
Table: EMP

*Lavel (NAME 18]

*vae(sa 8

Aggregate Function | - Do not aggregate - _:I

( Cancel )( < Previous :l( Next >

Owner: TRAINING
Table: EMP
Label: ENAME
WValue: SAL

Target Type | No Link s Page ID
Reset Pagination
Request Clear Cache
Item 1 & &
Item 2 < s
tem 3 & <
Cancel ) < Previous J{ Finish )

\;} select null link, ENAME label, SAL valuel
from “TRAINING"."EMP"

Figure 2-29. The Build Query wizard

Once the query is defined, you can still adapt it to your needs.
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For more experienced developers, it might be useful to create the SQL statement first in SQL
Developer or a similar application. That allows you to see if the query is returning the data you want and,
in the case of a really complex statement, create a view or function first and base the SQL statement on
that view or function.

The SQL query syntax for the various chart types is as follows:

e  Most of the charts have a SQL query with the following syntax:
select link, label, value
from

e Inone query you can also define multiple values which will all be another series
(also called Multiple Series Syntax):
select link, label, series 1 value [, series 2 value [, ...]]
from

e Dial Charts have this syntax:
select value, maximum_value [ ,low value [ ,high value] ]
from

¢ Range Charts have this syntax:
select link, label, low_value, high_value
from

e  Scatter Charts have this syntax:
select link, label, x_value, y value
from

e Candlestick Charts have this syntax:
select link, label, open, low, high, close
from

Caution At the time of this writing, Oracle APEX 4.0.2.00.07 has a bug in the Build Query wizard when adding a
new series. The third step of the wizard only allows for the specification of the label, which results in an invalid
query. Also when you create a chart based on two queries, the first being a multi-series query, using one query
with multiple series syntax (see Multiple Series Syntax above), and the second a single series query, it appears
that the Series Type (Bar, Line, Marker) isn’t applied correctly to the multi-series query.

Maximum Rows contains the maximum number of rows you want to use to display the chart. For
pie charts, you are restricted to displaying less than 50 rows; for the other charts, the number is
unlimited, but the more rows you have the longer it takes to render the chart.

Figure 2-30 shows an example of a multiple series chart that combines Lines, Markers, and Bars. The
chart shows the salary and commission for the employee as a column (bar), the minimum salary across
employees as a marker, and a line with the average salary. It also added the Legend to show what color
corresponds with what value.
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3D Column Chart with Multiple Series

Salary by Employees

6,000 -

5/000

Salary

SMITH ALLEN WARD JONES MARTIN BLAKE CLARK SCOTT KING TURNER ADAMS JAMES FORD MILLER
Employee

Legend
@® MINSAL — Aavesal [ SAL [ coMm

Figure 2-30. Chart with Multiple Series

Looking a bit closer into the series that are defined (Figure 2-31), the first series calculates the
minimum salary and has a series type of Marker and contains a SQL query. The second series calculates
the average salary and has a series type of Line and its Query Source Type is a Function Returning SQL
Query. Editing the series shows the content a bit better (Figure 2-32). The last series contains the salary
and commission and uses the multiple series syntax, so one query actually contains two series: salary
and commission. This series is of type Bar. Also note that there is an NVL function call on commission in
the SQL query.

Caution It is my recommendation that you suppress nulls as some chart types may show up differently than
expected. For example, when you don’t suppress null values in a line chart, the line will be interrupted where null
values are and empty spaces will appear in the line. If you put NVL around the column, in case of a null value, it
will draw the line correctly but you will see the null values as the value 0. Putting a WHERE clause in the SQL
statement to suppress the nulls, for example where comm is not null, will not show any value for that person.
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Series Name Query
" Minimum Salary select null as link, ename as Maximum, min(sal) over () as min_sal from emp
" Average Salary declare |_sql varchar2(2000); begin |_sql := q[select null as link, ename as Average, avg(sal) over () as avg_sal from emp]’; return |_sql; end;

g Salary and Commission select null link, ENAME, SAL, nvl{comm,0) as comm from EMP

Chart Type: 3D Column

* Serles Name Average 5alary

Series Type | Line B

* Sequence 30

Query Source Type [ Function Returning SQL Query H-]

* 50L

declare
I_sgl warchar2{2000);

begin
I_sgl := g'[select null as link, ename as Average, avg(sal) over () as avg_sal from emp]’;
return I_sql;

end;

Figure 2-32. Query Source Type of Function Returning SQL Query

Different Flash Chart Types

APEX ships with many different chart types. To use them in your application, you just select the chart
type you like from the Flash Chart wizard. Oracle licenses these chart types from AnyChart, so you can
use them freely anywhere in APEX. The following main- and subchart types are natively available in
APEX 4.0 by using the wizard:

e Column
e 3D Column
¢ 3D Range Column
e 3D Stacked Column
e 3D Stacked Column (Percent)

e 2D Column
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e 2D Range Column
e 2D Stacked Column
e 2D Stacked Column (Percent)
e Horizontal Bar
e 3D Bar Chart
e 3D Range Bar Chart
e 3D Stacked Bar Chart
e 3D Stacked Bar Chart (Percent)
e 2D Bar Chart
e 2D Range Bar Chart
e 2D Stacked Bar Chart
e 2D Stacked Bar Chart (Percent)
e Pie & Doughnut
e 3D Pie
e 2D Pie
e 2D Doughnut
e  Scatter Marker
e 2D Line
e Candlestick
e  Circular Gauges
e Dial
e Dial (Percent)
e Gantt
e Project Gantt

e Resource Gantt

If there is a chart type you want to use, but you don’t see it listed above (for example, a bubble
chart), then you can get a separate license from AnyChart or you can buy AnyChart for APEX, which
gives you a license to use any chart type you like. Figure 2-33 gives an overview of the chart types that
come with APEX (most of them are available in 2D and 3D) on the left-hand side and, on the right-hand
side, the extra chart types that are available in the AnyChart for APEX Integration Kit. APEX Evangelists
partnered with AnyChart to create an AnyChart Integration Kit for APEX, which provides you with a
license for all available AnyChart 5.1 chart types. APEX plug-ins can also be used to integrate these

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 2 = ORACLE APEX 4.0 CHARTS INSIDE OUT

different charts into your application. More details and pricing information on the AnyChart Integration
Kit for APEX can be found at http://anychart.apex-evangelists.com.

Mative in the APEX Wizard Extra Chart Types in the AnyChart Integration Kit

Il Column chart il Stock(HLOC) Chart + Step-Line Chart
Line Chart /" Spline Chart ™ Spline-Area Chart

2= Bar Chart i Area Chart ¥ Funnel Chart

—  Range-Bar Chart gl  Step-Line-Area Chart A  Pyramid Chart
Range-Column Chart P  Range-Area Chart B2 Tree-Map

= Stacked Bar Chart M Range-Spline-Area Chart . Indicator Gauge

Il Stacked Column chart M Stacked Area Chart M Vertical Gauge

1l 100% Stacked Column Chart & Stacked Spline-Area Chart =  Heat-Map

“*  Candlestick Chart ol Stacked Step-Line-Area Chart Interactive Gauges

=  100% Stacked Bar Chart A 100% Stacked Area Chart 24l Interactive Dashboards

@ Pie Chart & 100% Stacked Step-Line-Area Chart +  Horizontal Gauge

© Doughnut Chart *@ Bubble Chart F-  Image Cauge
Circular Gauge M 100% Stacked Spline-Area Chart ‘4 Thermometer Gauge
Scatter Chart i Dot/Marker Chart w Tank Gauge

Figure 2-33. Comparison of the out-of-the-box charts in APEX with all available AnyChart charts

Behind the Scenes

As we have seen in the “Understanding the Chart Region” section, Oracle APEX generates the HTML to
call the AnyChart Flash object which is located in #IMAGE_PREFIX#flashchart/anychart_5/swf/
(#IMAGE_PREFIX# is usually /i/). Most charts will use OracleAnyChart.swf. When Oracle APEX generates
the call to the specific AnyChart object it also passes parameters with it. The most important parameter
is XMLFile (for example, #HOST#apex_util.flash?p=8APP_ID. :4:8APP_SESSION. :FLOW_FLASH_CHART5_
R#REGION_ID#) which is actually a call to a procedure called apex_util.flash which has some parameters
(Figure 2-34). This procedure is not included in the documentation, so to find the definition of this
procedure you have to look in the source code of the package, which you find under the user
APEX_040000.
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1170

1171| w procedure flash(

1172

1173 ile URI
1174 ~ds ther
1175

1176 P in varchar2,

1177 fileParams in varchar2 default null,

1178 method in varchar2 default null,

1179 instance in varcharz default null,

1180 method¥ame in varchar2 default null,

1181 tf in varchar? default null,

1182 setXMLDataCall in warchar2 default null,

1183 setXMLTextCall in varchar2 default null,

1184 trial tf in varcharz default null,

1185 instance3 in varchar2 default null,

1186 XMICallDate in varchar2z default null,

1187 onEnterFrame in varcharZ default null,

1188 j in varchar2z default null,

1189 loading in varcharz default null,

1190 waiting in varchar2 default null);

1191]

Figure 2-34. Flash procedure in the apex_util (htmldb_util) package

When calling the AnyChart objects, AnyChart might append various parameters to the XML file.
These parameters are there to influence the behavior of the Flash objects. For example, XMLCallDate is
used to make sure every call is unique and the browser is not caching the result. APEX_UTIL is actually a
synonym for the HTMLDB_UTIL package. The flash procedure in the apex_util package can accept all these
parameters. There is one important parameter called p, which is the URL the AnyChart object has to call
back to get the data. The URL in the p parameter includes the application, page, and region so Oracle
APEX knows which data (XML) it needs to generate for that specific chart.

More graphically presented, the flow is like that shown in Figure 2-35.

O
APEX _®—P Browser
(3
_®—.

Figure 2-35. Graphical representation of the flow to generate the chart

The following is an explanation of the steps shown in Figure 2-35:

1. Userrequests a page with a chart, so the browser sends a request to APEX to
retrieve the page.

2. APEXhandles the request and sends back the HTML for that page which
includes the tag to include the Flash file.

3. The browser shows the HTML page and renders the Flash object which will do
arequest back to APEX to get the data for the chart.

4. APEXretrieves the request and sends back the XML for the data of the chart.
Looking at a real case when a user requests a page that holds a chart:

5. User clicks on tab which does a call with this url:
http://webserver/pls/apex/f?p=40:15:2887089650234857::::: .
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6. APEX searches for Application 40, Page 15 (and the Session is
2887089650234857). If you want more information about an Oracle APEX URL,
click the Help in Oracle APEX and go to Home 7 Application Builder Concepts
7 Understanding URL Syntax. APEX will translate the source (Figure 2-36) into
HTML (Figure 2-37) and send it back to the browser.

Reglon Source
| <object classid="clsid:D27CDB6E-AEGD-11cf-96B8-444553540000"
codebase="#HOST_PROTOCOL# / /download.macromedia.com/pub/shockwave fcabs/flash/swflash.cab#version=6,0,0,0"
width="#WIDTH#"
height="#HEIGHT#"
id="#CHART_NAME#"
align="top™>
<param name="movie" value="#IMAGE_PREFIX#flashchart fanychart_5 /swf/#CHART_TYPE#.swf?XMLFile=#HOST#apex_util.flash?
p=&APP_ID.:15:&APP_SESSION.:FLOW_FLASH_CHART5_R#REGION_ID#">
<param name="quality" value="high">

<param nam llowScriptAccess” value="sameDomain">
<param nami llowNetwarking” value="all">

<param nam cale” value="noscale">

<param name="wmode" value="transparent™>

<param name="Flashvars"
value="initText=#FLASH_INIT#&xmlLoadingText=#FLASH_LOADING#&resourcesLoadingText=#FLASH_RESOURCES#&noDataText=
#FLASH_NO_DATA#&waitingForDataText=#FLASH_WAITING#&templatesLoadingText=#FLASH_TEMPLATES#">

<embed sre="#IMAGE_PREFIX#flashchart/anychart_5/swf/#CHART_TYPE#.swf?XMLFile=#HOST#apex_util.flash?
p=&APP_|D.:15:&APP_SESSION.:FLOW_FLASH_CHARTS_R#RECION_ID#"

quality="high"

width="#WIDTH#"

height="#HEIGHT#"

align=""

allowScriptAccess="sameDomain”

allowNetworking="all"

type="application/x-shockwave-flash"

pluginspage="#HOST_PROTOCOL#:/ /www.macromedia.com/go/getflashplayer"
wmode="transparent”

FlashVars="initText=#FLASH_INIT#&xm|LoadingText=#FLASH_LOADING#&resourcesLoadingText=#FLASH_RESOURCES#&noDataTe
xt=#FLASH_NO_DATA#&waitingForDataText=#FLASH_WAITING#&templatesLoadingText=#FLASH_TEMPLATES#">
</embed>

</object>
#CHART_REFRESH#

Figure 2-36. Source of Chart Region
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<td widtha"100%" valigne"top"s
<object classide"clsid:DZ/(DBGE-AEGBD-11cT-9688-444553540000
codebase-"http://download . macromedie. com/pub/shockwave/cobs/ Flash/swflesh. cabfversion-6,8,0.8"
Widtha" 700"
helght="508"
ik c 23T ISIRRZIRTEL"
aligne"top"s
<param nome="novie" value="/i/Meshchart/anychart 5/snf/OracletnyChart . swiTXHLFile=htip://amsl. op welists.com/pls util.flash?
P15 28870896502 34857 ; FLOW_FLASH_CHARTS R23967225260238782 en"»>
<param nome-"gquality™ walue-"high"s
<param name-"allowScripticcess” values"samelonain®s
<param name-"allowketworking” value="all™s
aparam numes"scole” valuess"noscale™s
param rames"wmode”  vialues"transparent s
<parom nome="Floshvars” volue="initText=Initiglizing.. . BunlioadingText=Loading doto.. . JresourcesloadingText=looding resources...JnolataText=
No data found.BwaitingForDateText=Loading data. Please woit.JtesplotesloodingText=Looding templotes...”»

<embed sro="/1/Flashchartfanychart_S/swf/OraclednyChart . swfPMLF{ le<http: /fowsl. apex-evangelists. con/plsSapex/opex_util. flash?
p=48:15: 28E7REDE502 34857 : FLOW_FLASH_CHARTS _RZ3267225268238782_en"
ol i fpe"high™
widthe™T08"
height="500"
rome="c23967 225268238782"
scole-"roscale”
align"
al lowScriptAccess="sanelonatn”
al lowhirtworkings"all”
typew"appl i cation/x-shockwave- Flash™
pluginspage="htip://we.nocromedia. con/ga/get Flashplayer”
wmode="transparent”
Flash¥ars-"initText-Initiolizing. .. BmlLoadingText-Locding data...JresourceslocdingText-Loading rescurces...JnoatoText-
o data found. BwaitingForDataText<Loading data. Please wait.JtemplotesLoadingText=Looding templates. .. s
</ enbed>
«fobjects
escript Bypmestext/ jovascript” langeages" jovascript®s
function chert_r23967225268238782_LnitRefresh{onion) {
setTimeout("chart r23967225268238782 InitRefreshtrue)” 100803 ;
if (pNow){apex_RefreshFlashChert (15, '23067225268238782', 'en');}

opex SWFFormFix( " c230967225268238782");

e/seripts
</t

Figure 2-37. HTML of Chart Region generated by APEX

7. The page is shown in the browser and the AnyChart Flash object will request
the data it needs to display. While it’s getting the data you will see a loading
animation (Figure 2-38).

Lesing das..

Figure 2-38. Rendered HTML and call for data of Flash objects

8. To verify the request, it’s best to use a tool like Firebug (an add-on for Firefox).
As you can see in that tool, the request that is called by the Flash object is GET
http://webserver/pls/apex/apex_util.flash?p=40:15:2887089650234857:FLOW
_FLASH_CHARTS5_R23967225268238782_en&XMLCallDate=1299428439349
APEX_UTIL.FLASH. It will, based on the parameters, generate the XML of the
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chart. In this case it will look at the Chart Attributes and the Series (Figure 2-39
and Figure 2-40) and generate the XML (Figure 2-41) that the AnyChart Flash
object understands. Note that all the tokens were replaced by values defined in
the Chart Attributes and the #DATA# token was replaced by the output of the
select statement defined in the Series. The generated XML is used by the

AnyChart Flash object to draw the chart (Figure 2-42).

|Homa Application Builder  Application 40 ~ Page 15  Fiash Chart Attributes | Pagets

Region Definition _ Chart Attributes |

‘ Region Name: Chart

S0 | chart Settings || Chart Series | Display Settings || Axes Settings || Legend Settings || Chart XML | | Refresh |

‘Chart Settings

Chart Type | 3D Column [T}

Chart Title |

* ChartWidth 700 ¥ ChartHeight 500 |

Chart Margin: Top Bottom Left | Right |

Color sheme
Hatch Patiern [ No 5]

Custom Colors

(_Add Series > Jl

Chart Series

Series Name Query
" Series 1 SELECT NULL LINK, ENAME LABEL, SAL VALUE FROM EMP ORDER BY ENAME

Figure 2-39. First part of Chart Attributes

Chart XML =
Use Custom XML

Custom XML
<?xml version = "1.0" encoding="utf-8" standalone = "yes'?> 0
<anychart>
<settings>
<animation enabled="false"/> -
<no_data show_waiting_animation="False">
<label>
<text> </text>
<font family="Verdana" bold="yes" size="10"/>
</label>
</no_data>

IS

Asynchronous Update | No % | Update Interval (Seconds) 10

Figure 2-40. Last part of Chart Attributes, which shows the XML APEX will use
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1 |<?xml version="1.@" encoding="utf-8" standalone="yes"?>

2 (1| <anychart>

3g <settings>

4 <animation enabled="false"/>

5D </settings>

6 <margin left="0" top="0" right="0" bottom="0"/>

768 <charts>

¥ <chart plot_type="CategorizedVertical" name="chart_23967419144238800">
9g <chart_settings>

10 <title enabled="False"/>

118 <chart_background>

12 <fill type="Solid" color="@xffffff" opacity="8"/>
13 <border enabled="false"/>

14 <corners type="Sguare"/>

150 </chart_background:

16 <data_plot_background></data_plot_background>
17 O <OXes>

410 </chart_settings>

420 <data_plot_settings enable 3d mode="true">

60 & <data>

61 8 <series name="VALUE" type="Bar" color="0x108BD1">
62 <point name="ADAMS" »="110@"></point>

63 <point name="ALLEN" »="160@"></point>

64 <point name="BLAKE" y="2850"></points>

65 <point name="CLARK" y="245@"></point>

66 <point name="FORD" y="3000"></point>

67 <point name="JAMES" y="950"></point>

68 <point name="JONES" y="2975"></point>

69 <point name="KING" y="5008"></point>

a <point name="MARTIN" y="125@"></point>
71 <point name="MILLER" y="1300"></point>

7 <point name="SCOTT" »="3000"></point>

73 <point name="SMITH" y="800"></point>

74 <point name="TURNER" y="1500"></point>

75 <point name="WARD" y="1250"></point>

7% 0D </seriess|

7o </data>

rida) </chart>

raclal </charts>

80 3| </anychart>

Figure 2-41. The XML that APEX produced based on the Chart Attributes
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ADAMS  ALLEN BLAKE CLARK FORD  JAMES JONES KING MARTIN MILLER SCOTT SMITH TURNER WARD

Figure 2-42. Chart completely drawn when the XML is retrieved

Debug and Performance

Debugging Flash Charts is done differently than debugging other components in APEX (for more
information on debugging, see Chapter 6). After reading how these Flash Charts work behind the scenes,
you know that there are different components and requests going on for a single chart. There is the
HTML for the Region of the Chart (Region Template), the HTML to include the AnyChart Flash Object
(Region Source), the call for the data (XML) for the chart and the generation of the chart itself.

When you run your page in Debug Mode, you see one line in the debug output for the chart region
(Figure 2-43). That gives you an idea how long it took to generate the chart region, but only the HTML
part. In the user’s perspective it might be very different, as the Flash object still needs to be called by
another process and the XML still has to be generated. Any performance issues are not really seen in the
debug output. (In the next two figures, we show more about performance and how to really track how
long it took to generate the chart.) But running the page in Debug Mode has another component that is
very valuable. In the page itself, next to the chart, a Show XML link will appear. (See Figure 2-44.)

0.26060 0.00027 Processing point: Before Box Body 4 |
0.26087 0.00985 Region: Chart 4 N
027073 0.00031 Computation point: After Box Body 4 |

Figure 2-43. Debug information for a Chart
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Show XML
6,000

5,000

5,000

4,000

3,000

2,000

1,000 4

o -
ADAMS BLAKE FORD JONES MARTIN SCOTT TURNER

Figure 2-44. Extra Show XML link when running the page in Debug Mode

The Show XML link will show the XML output that was generated by APEX for the chart (Figure 2-
45). Having this information is really important as the chart you see is defined by this XML. AnyChart has
a complete XML reference in their documentation which explains every node. The URL to the AnyChart
XML reference can be found in the “Resources” section later in the chapter (Figure 2-46).
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

— <anychart>
— <settings>
<animation enabled="false"/>
</settings>
<margin left="0" top="0" right="0" bottom="0"/>
— <charts>
— <chart plot_type="CategorizedVertical" name="chart 23967419144238800">
— <chart_settings>
<title enabled="False"/>
— <chart_background>
<fill type="Solid" color="0x{fffff" opacity="0"/>
<border enabled="false"/>
<corners type="Square"/>
</chart_background>
<data_plot_background> </data_plot_background>
— <axes>
— <y_axis>
<scale mode="Normal"/>
<title enabled="false"/>
— <labels enabled="true" position="Outside">
<font family="Tahoma" size="10" color="0x000000"/>
— <format>
{% Value }{numDecimals:0 decimalSeparator: . ,thousandsSeparator:\, }
</format>
</labels>
<major_grid enabled="False"/>
<minor_grid enabled="False"/>
</y_axis>

Figure 2-45. XML behind the chart after clicking the Show XML link
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(7] AnyChart

Flash Charting Component - XML Reference

Sanchart <chart> node

El<charts>

o ror
<data_plot_settings> Description

Attributes

Attribute Name

<thresholds>
<marginz

t<settings>

*-<dashboard> plot_type
H <gauges>
B <data_sets>

B
E-<templates=>
=
&

template
name

enable_animation

Description Type
Plot type Enum
Template name String
Chart name used in dashbeard mode. String
Enables/Disables animation for the givent Beslkan

Chart node contain settings and data for a single chart.

chart. For use in dashboard mode.

Figure 2-46. XML Reference by AnyChart

Possible Values Default Value

CategorizedVertical
CategorizedHorizontal
CategorizedBySeriesVertical
CategorizedBySeriesHorizontal
Scatter

Pie CategorizedVertical
Doughnut

Map

HeatMap

TreeMap

Funnel

n/a n/a
n/a nfa

True

False False

© 2007 by AnyChart.Com

To see exactly what is happening in the browser you need to use an external tool, such as Firebug.
Other browsers also have developer tools which can do the same.

The Net Panel in Firefox is most important for seeing what’s going on behind the scenes (Figure
2-47). The main purpose of the Net Panel is to monitor HTTP traffic initiated by a web page and simply
present all collected and computed information to the user. Its content is composed of a list of entries
where each entry represents one request/response round trip made by the page. You can see the
requests, the status, the size of what is returned, and the time it took.

oy S |7 cansole HTML £S5 Script DOM Net~ | YSlow  FageSpesd O35 Usige

W Char Persist @V WTML S5 5 XMA  hmages Flash  Media
AL Suatus
* GET Mpeal:]5:72 1 5608090585004 00 0K
b CIT apex_d_Ocss
F GET jquery-ul-LAcustommingss
» GET jquery=14.Zminjs
* GET apex 4 03
 GET apex_legacy 4 0ds
 GET apes_widget_4_0js
b EFT apex_dymamic_actions_4_0js
P GET jautry-ui- Lecustommings
» GET theme_4_Dicss
b GET OraclednyCharswiTXMLFile = hipc/ faws
 GET apex_utiLAashine 40-15:72 1S60RO005ES 200 O

Sz Timeline

15KB [ 147ms

L7KR
FEE
2axm
.78
2508
11LEKB
1LakR
.50
458
330,788
%97 B

Figure 2-47. The Net Panel in Firebug/Firefox
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S 4dm
; 2241 fonlond: 1991

The first request is the request for the APEX page. The next nine requests are to get some CSS and
JavaScript files. The eleventh request is to include the SWF and the last request is the call to
apex_util.flash to retrieve the data (xml).
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Hovering over the request shows you the complete URL and clicking on it slides open other options,
for example, Params, Headers, and Cache. Clicking on the Params tab shows you all the parameters the
URL has. In the case of Figure 2-48 it shows the URL that the AnyChart Flash object
(OracleAnyChart. swf) will call.

e g s ey - —
» GET jquery-ui-18.custom.minjs 304 Not Modifie 29.9 KB 238ms

¥ GET theme_4_0.css. Modifie 14.5 KB

4 Not Mod 240ms |
¥ hotp://aws1, i/flashchart/anychart 5/swi, hart.swi7XMLFile =http:/ [aws1 i Is /apex/apex_utll 15:721 OW FLASH CHARTS R23967; 38782 en
Cach:
rpelists com/pl s apan/apak_util, £lash7ped0:15:7215608090585804 1 PLOW_PLASH CRARTS
» GET apex_util flash?p~40:15:72 15608090585 * 9928 N 244ms
12 requests 506 KB (5035 KA from cache) 2.24s (onload: 1.98s)

Figure 2-48. The Params tab of a request in the Net Panel in Firebug/Firefox

Clicking the Response of the last request, which is calling the Flash procedure in the apex_util
package, shows you the XML that Oracle APEX produced based on the settings in Chart Attributes for
that chart.

If you have an issue with your chart, the first thing you should check is the response and the XML
(Figure 2-49). In 90% of cases there is something awkward going on in the output, which explains why
something is not behaving in the chart as you expect. For example, a tag may not be closed correctly, or
some special characters can make the XML invalid, or the wrong syntax is used in the XML. Referring to
the AnyChart documentation would be the next step to solve your problem.

¥ GET OracleAnyChartsnfTHMLTTle < hitp: | faw 4 Nok Modife 3190.7 K8 TRLEES L.
¥ GET apex_utiLflash?p-40:15:721 560809058 00 Ox Guzn 244ms

Params  Wesders Responie  Cache XML

8" encoding="uii-5" standalone = “yes'ir

snableds"false™ /s

e/nattingss

wlta”0" tope"8" cight="0" bobbome"0" />

1% mese="chest_2IRETAISLEAZINN00>
SRELLLLE" opacity="3" /v

da

Figure 2-49. The Response tab of a request in the Net Panel in Firebug/Firefox

If you find that some parts take a long time to load, you can investigate by hovering over the bar and
more information will be shown (Figure 2-50).

Timeline

I 142ms

B 102ms

B 206ms

| +2@85ms Started

1 B DNS Lookup
] 1@ims Connecting
B | +181ms B Sending
| +181ms 1B5ms Waiting
+206ms @ Receiving

I l05ms

| +1.35  "DOMContentloaded' (event)
(503.5 KB from cache] | +1.785 'load' (event)

Figure 2-50. Hovering over the timeline gives more information.
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If you need to go even further in debugging and want to actually debug things within Flash, you can
download the Flash Player Debug version. There are tools like Flash Tracer for Firebug that integrate
nicely with the Flash debug output. In my experience, it is seldom necessary to do this. Usually AnyChart
will investigate the issue if you report a bug in the charting engine.

If you encounter performance issues and your charts become slow the first thing you need to look at
is the Net Panel in Firebug and check the Timeline. That will tell you exactly where you are losing most
of the time. Usually you will find that the last step (the generation of the XML) takes most of the time.

The more series you have, the longer it may take to see the data in the chart. If you can combine
multiple series into one, you will gain performance. If you need multiple series it’s best to try them first
in SQL Developer or SQL Workshop to see how fast the results arrive. If the query is slow in that
environment, it will be slow in the chart too. (Tuning the SQL statements falls outside the boundaries of
this chapter.)

Upgrading Oracle APEX 3.x Flash and SVG Charts

If you initially developed your application in an earlier version of APEX and you used SVG or Flash
charts, you might want to upgrade them to the new charts in APEX 4.0. As previously mentioned,
AnyChart 5 charts are integrated withAPEX 4.0, which are so much nicer, faster, and have more options
than the earlier version of AnyChart charts.

To upgrade an existing SVG or Flash chart to the latest AnyChart Flash charts engine, follow these
steps:

1. Open the page you have the chart on.
2. Navigate to the Page Definition.
3. Access the Region definition:

e Ifyou use the Tree view: Under Page Rendering, double-click the region
name.

e Ifyou use the Component view: Under Region, select the region name.
4. From the Tasks list, click the Upgrade to New Flash Chart link (Figure 2-51).
5. Click Upgrade (Figure 2-52).

Undo region source

Upgrade to New Flash Chart

Figure 2-51. Upgrade existing chart to new Flash chart
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@ You have requested to upgrade the Flash chart to the new Flash chart. Please confirm
your request.

Application 154

Page 27

Page Name  Statistics

Region Tile  Percentage of Score per Game
Chart Type 3D Pie

Figure 2-52. Final step to upgrade an existing chart

If you have more charts in your application and don’t want to upgrade them one by one, there is an
option in the Utilities section to upgrade all previous Flash and SVG charts to the new ones.

Follow these steps to upgrade all existing Flash and SVG Charts to the latest AnyChart Flash charts
engine:

6. Go to the Application home page.

7. Click Utilities and then click Upgrade Application (Figure 2-53). The Upgrade
Application Summary report appears (Figure 2-54).

8. Look for Upgrade SVG Charts to Flash Chart 5 and Upgrade Flash Charts to
Flash Chart 5, and click the number of candidate objects.

9. Select the objects to upgrade and click Upgrade (Figure 2-55).

Change History Recently Updated Pages ~ Export Repository Debug Messages

=\ I=

Advisor Upgrade Application Database Object Manage Atiribute Application Express
Dependencies Dictionary Views

Figure 2-53. Utilities section in APEX 4.0
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v (Go ) (_Actions = )

ha
=3

Update Value Required item atiribute to Yes, where appropriate
Remove %null% in LOV Null Return Value of Page ltems

I Upgrade Flash Charts to Flash Chart §

Enable Save Public Report for Interactive Reports
Enable Subscription for Interactive Reports

Enable Rows Per Page Selector for Interactive Reports
Numeric, Required, and Date Picker [tem updates based upon conditional validations

LS 1S

@™

Figure 2-54. Upgrade Application Summary—Candidates of charts to Upgrade to Flash Chart 5

Home - Application Builder - Application 154 - Utilities » Upgrade Application Summary - Upgrade Page 27
Upgrade Type | Upgrade Flash Charts to Flash Chart 5 1+ (_cancel ) (< Previous )(_Upgrade )
7 "\. Go ) "\. Actions ¥ )

L (4]

O 27 Stafistics Percentage of Score per Game 3DPie -

=) 27  Stafistics Results of Person per Game - Stacked3DColumn -

O 27  Statistics Your Bet Rank History Evolution of your rank per Match 2DLine -

=) 27  Statistics Your Bet Score History Evolution of your score per Match ~ 2DLine -

1-40f4

Figure 2-55. Select candidates to upgrade

Note that SVG charts can be upgraded with the following restrictions:

e  Only number formats defined in axis format strings will be migrated. Date and
time formats will be ignored.

¢ Number format elements containing the following will be migrated: 0,9,D,G,,
(comma),. (period),$,C,L,FM.

e The label for each series in the Flash chart will be derived from each series’
column alias. This differs from SVG charts, where the label for each series was
derived from the Series Name attribute.

e Flash Dial charts display actual values instead of percentages.

e In SVG charts, only the labels for the first series are used for the x-axis. In Flash
charts, this has been enhanced so that all data appears, even if the data’s label
does not occur in the first series.

Screen Reader Mode and Charts

APEX 4 allows you to run APEX itself and your own application in Screen Reader Mode. The Screen
Reader Mode improves usability of Application Express applications with a screen reader. A screen
reader is a software application that attempts to identify and interpret what is being displayed on the
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screen. This interpretation is then re-presented to the user with text-to-speech, sound icons, or a Braille
output device.

There are three ways you can enable/disable Screen Reader Mode in your own application:

e Add the #SCREEN_READER_TOGGLE# substitution string to the footer of your page
template. Doing so results in a link on your pages that viewers can use to toggle
the screen reader mode on and off.

e Use the screen-reader APIs documented in the Oracle Application Express API
Reference. Using the APIs is more work than adding the substitution string to your
page footer, but they do provide you with more control.

e Create links that enable and disable screen reader mode by executing f?p session
requests. For example:

<a href="f?p=8APP_ID. :8APP_PAGE_ID. :8APP_SESSION.:SET_SESSION_SCREEN READER_ON">Reader+
Mode On</a>

<a href="f?p=8APP_ID.:8APP_PAGE_ID.:&APP_SESSION.:SET SESSION SCREEN READER OFF">Reader«
Mode Off</a>

APEX Flash charts are not currently accessible to screen readers, therefore when running in screen
reader mode the user will get a report representation of the information conveyed in the chart. A
separate report will be generated for each series of a multiple-series chart if the series were defined
as separate series. If the multiple series were defined in a single query, only one report will be
generated (Figure 2-56). Note that this feature only works with the new Flash Charts in APEX 4, based on
AnyChart 5.

When running in screen reader mode (Figure 2-57), these data tables contain descriptive text, in the
following format:

e  Summary Text. In Application Builder, a combination of the chart title and chart
series title are used.

e  Column Headers: In Application Builder, the column name/alias in the chart
series query is used to identify the columns in the report.
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3D Column Chart with two Series and Screen Reader Mode

Salary by Employees

6,000

5,000

4000 -

| 3000 o

2,000 1

1060 o

SMITH ALLEN  WARD JONES MARTIN BLAKE CLARK SCOTT  KING TURNER ADAMS JAMES  FORD  MILLER

Employee

Legend

B AL [ comm

Set Screen Reader Mode On

Figure 2-56. Chart when NOT in Screen Reader Mode

3D Column Chart with two Series and Screen Reader Mode

SMITH 800 -
ALLEN 1600 300
WARD 1250 500
JONES 2875 -
MARTIN 1250 1400
BLAKE 2850 -
CLARK 2450
SCOTT 3000
KING 5000
- TURNER 1500 0
ADAMS 1100
JAMES 850
FORD 3000
MILLER 1300

Figure 2-57. Chart when running in Screen Reader Mode

Extending Flash Charts

In the previous topics you saw how to create charts through the APEX wizard and how these charts work
behind the scenes. If you understand how the charts work and how they are implemented in APEX you
should be able to do anything you like. This section will give some examples of extending the existing
charting possibilities of APEX by stepping outside the APEX wizards.
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Note All the tables, data and code used in this chapter are available to download from the Apress website.
Import the application export (the sql file you download) in your workspace and install the Supporting Objects
which will create the tables and data. The application contains all examples covered in this book, so you can see
everything working immediately and can copy the code straight from within the application.

Customizing Charts by Using Custom XML

A manager wants to see how sales are going based on her forecast and targets she previously set.
Showing the budget can easily be done with a column chart, but showing the forecast and target lines is
something that is not natively available (through the wizards) in APEX (unless you create another series
for the line, but that is not quite the same). Below are the steps to add a 2D column chart and two trend
lines, one for the forecast and one for the target:

1. Ifyou already have some experience with AnyChart XML and what each node
is used for, go to the AnyChart Reference Documentation (you will find the
URL in the “Resources” section).

2. Ifyou are less experienced, go to the AnyChart Gallery and click the 2D
Column charts examples. Luckily there is something very similar to this above
example in the gallery called Trend Lines and Axis Ranges Demo. Click that
example and a popup will appear with an example chart in one tab (Figure 2-
58) and the XML code that was used in the other tab (Figure 2-59).

fne Trend Lines and Axis Ranges Demo

Sample View || XMLCode

r ~
Products Sales
$10,000
Unpredictable Revenue
$5,000 1 8,813

$8,000 4

$7,000
Desired:
$6,500

$6,000

$5,243

$5,000

Sales (in USD)

$4,000

i

| $3,000
| Forecast:

| $2350 o000

$1,000 -

Product A Praduct B Product C Product D Product E

[&] save chart as... (£} Print chart
|

Figure 2-58. AnyChart Gallery example of trend lines

121

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 2 ™ ORACLE APEX 4.0 CHARTS INSIDE OUT

Sample View XML Code
S1dDEL_SELLLNES Ellduleus jrue 7
<format><| [COATA[${¥YValue}{numDecimals:@}]]>«/format>
</label_settings>
</bar_series>
</data_plot_settings>
<chart_settings:
<title enabled="true":»
<text><| [COATA[Products Sales]]»</text>
</ title>
<axes>
<y_axiss
<title>
<text><| [COATA[Sales (in USD)]]»<¢/text:>
</title>
<labels align="Inside">
<format><!|[COATA[${%Value}{numDecimals:@}]]></format>
</labels>
<axis_markers»
<lines>
<line value="2358" thickness="2" color="Rgb(208@,30,30)" caps="Square">
<label enabled="True" multi_line_align="Center"s
<font color="Rgh(28@,38,38)" />
<format><! [CDATA[

Forecast:
${%value}{numDecimals:8}
11»</format>
</label>
</line>
<line value="658@" thickness="2" color="Green" caps="Square":
<label enabled="True" multi_line_align="Center">
<font color="Green" />
<format>r»<!| [CDATA[
Desired:
${%value}{numDecimals:8}
11>¢/format>
</label>
</line>
<flines>
</axis_markers>
</y_axis>

Figure 2-59. XML code behind the example in the AnyChart Gallery

3. IfAPEX does not support a feature through the wizard, but you know AnyChart
supports it (by finding an example or looking at the XML), you can adapt the
XML for the chart in APEX to manually implement the feature. To customize
the XML follow these steps:

a. Create a normal 2D column chart

b. Click the Tree view on the region and select Edit Chart. It will open the Chart

Attributes.

£ | View Plain

c. Navigate to the bottom of the page and set the dropdown for Use Custom XML to

Yes. That will make the Custom XML text area editable.

4. Note that the settings of the chart disappear and you now have to manually
adapt the XML to make changes to the chart (Figure 2-60).
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Use Custom XML [ Yes &

Custom XML

<?xml version = "1.0" encoding="utf-8" standalone = "yes"'7?> j
<anychart>
<settings>
<animation enabled="false"/>
<no_data show_waiting_animation="False™>
<label>
<text></text>
<font family="vVerdana" bold="yes" size="10"/>
</label> 4
</no_data>

(_Reset )
Figure 2-60. Use Custom XML in APEX

d. Looking at the existing example of AnyChart or at the documentation, to add a trend
line you would add the Axis Markers node. As you want a line to go horizontally, add
the marker to the Y-axis. Locate the end of the Y-axis node (<y_axis>) and just before
that add the following:

<axis_markers>
<lines>
<line value="&P17_TARGET." thickness="2" color="Rgb(200,30,30)" caps="Square">
<label enabled="True" multi line_align="Center">
<font color="Rgb(200,30,30)" />
<format>Forecast: ${%Value}{numDecimals:0} </format>
</label>
</line>
<line value="8&P17_FORECAST." thickness="2" color="Green" caps="Square">
<label enabled="True" multi_line_align="Center">
<font color="Green" />
<format>Target: ${%Value}{numDecimals:0}</format>
</label>
</line>
</lines>
</axis_markers>

e. Inthe code we use &P17_TARGET. and &P17_FORECAST. which are substitution strings
for the respective page items. You can dynamically set these items through, for
example, a computation, so you can calculate the line from a select statement or
PL/SQL procedure. If the values are always fixed, you can just replace the
substitution strings with a numeric value.

5. Saving the chart and running the APEX page gives the result as seen in Figure
2-61.
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2D Column Chart with Custom XML

Forecast | 2100 Target 5000

Sales Forecast and Targets
6000 -

Forecast: S0

$5,000

5,000

4,000

3,000 +

Sales

Target:
$2,100 2,000

1,250 1,300 1,250

1,100
1,000 +

ADAMS BLAKE FORD JONES MARTIN SCOTT TURNER

Employee

Figure 2-61. Result of adding an Axis marker manually to the chart in APEX

This example shows how you can customize the XML of a chart to add features that APEX doesn’t
allow by using the wizard or chart attributes. It’s useful to read the AnyChart documentation and review
the XML Reference to know what is possible. The principle is always the same: once you know what XML
to include, you change the XML by setting Use Custom XML to yes in the Chart Attributes and, presto,
you extend your chart!

Customizing Charts by Using Custom XML, Dynamic Actions,
and JavaScript

Customizing the XML is one way to get more out of charts, but sometimes even that is not enough and
you need to take an extra step. To illustrate this we will look at the use case where the manager of the
previous example now wants to see which employees brought in a lot of sales, who performed well, and
who did not. She could just look at the chart and do the math in her head, but giving colors to the
columns (Good = green, Normal = yellow, Bad = red) would make the job easier (Figure 2-62). It would
mean we define thresholds, sales numbers below a certain number (red), between numbers (yellow) and
over a certain number (green).
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2D Column Chart with Customn XML and Dynamic Action

Sales by Employees
6,000 -

5,000
5,000

4,000 —

2,975 3,000

3,000 2.850

Sales

2450

2,000
1,300
50

“n I l l
[ _. l

SMITH  ALLEM  WARD JONES MARTIN BLAKE CLARK SCOTT  KING TURMER ADAMS JAMES — FORD  MILLER

1,100

Employee

Legend

Bl cad [ |Normal [ Sood

Figure 2-62. Column chart with custom XML and Dynamic Action to show thresholds

These are the steps to create a chart with thresholds:

1. Create a normal 2D column chart based on the following SQL statement:

SELECT NULL LINK,
ENAME LABEL,
SAL VALUE

FROM  EMP

ORDER BY ENAME

2. Clickright in the Tree view on the region and select Edit Chart. It will open the
Chart Attributes.

3. Navigate to the bottom of the page and set the dropdown for Use Custom XML
to Yes. That will make the Custom XML text area editable. Note that the
settings of the chart disappear and you now have to manually adapt the XML
to make changes to the chart (Figure 2-60).

4. The AnyChart XML Reference documentation (Figure 2-63) tells us we can use
a threshold node (<threshold>). The following code needs to be added just
after the </data_plot_settings> node (and before #DATA#):

<thresholds>
<threshold name="sales_threshold">
<condition name="Bad" type="lessThan" value_1="{%Value}" value_2="1500" color="Red"/>
<condition name="Normal" type="between" value_1="{%Value}" value_2="1500" value_3="2500"+«
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color="Yellow"/>
<condition name="Good" type="greaterThan" value_1="{%Value}" value_2="2500"«
color="Green"/>
</threshold>
</thresholds>

5. Ifyourun the page now with the custom XML you don’t see any difference,
which is because the data node also needs to take the threshold into account.
Now this isn’t as straightforward as you might think. If you look at the XML you
will find a #DATA# token that gets replaced on the fly by Oracle APEX based on
the series. The SQL statement of the series gets translated into the correct
XML. APEX doesn’t support the threshold tag out-of-the-box, so you need to
generate the correct XML so the thresholds are included manually.

6. Create a Hidden Item on the page (right-click the chart region — Create Page
Item - Hidden) and call it P18_CHART_XML (because we are on page 18). You will
use this item to store the data part of the chart.

7. Inthe Custom XML, replace #DATA# with &P18_CHART_XML. (note the . at the
end), where P18_CHART_XML is the hidden page item. That item you will fill with
the correct XML.

8. Tofill P18_CHART_XML with the XML, add an Advanced Dynamic Action to the
page which generates the XML. Use the XMLDB feature of the database, which
lets you create a select statement that generates XML. The Dynamic Action
looks like this:

e Event: Page Load

e True Action: Execute PL/SQL Code

declare

1 xml clob;
begin

SELECT xmlelement("data", xmlattributes('sales_threshold' AS "threshold"),«
xmlelement("series", xmlattributes('Series 1' AS "name"), xmlagg(+
xmlelement("point",xmlattributes(ename AS "name", sal AS "y") ) ))).getClobVal()

INTO 1_xml

FROM emp;

:P18 CHART XML := wwv_flow utilities.clob _to varchar2(1l xml);
end;

e Page Items to Submit: P18_CHART_XML

9. Ifyouwant to add the Legend of the Thresholds you have to make another
small change to the XML in Use Custom XML. You have to tell the legend the
source is now thresholds instead of the items. Search for legend (only visible
when you defined Show Legend before you set Use Custom XML) and change
it to the following code. If you don’t find the legend node, add it after the
</axes>node.

<legend enabled="true" position="Bottom" align="Near" elements_layout="Horizontal"«
ignore_auto_item="true" >
<title enabled="true">
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<text>Legend</text>
<font family="Arial" size="10" color="0x000000" />
</title>
<font family="Arial" size="10" color="0x000000" />
<items><item source="thresholds"/></items>
</legend>

Saving the chart and running the APEX page should give you the result shown in Figure 2-62.

If you have Asynchronous Update set to Yes, you will also need to change the Region and replace
#CHART_REFRESH# with some custom JavaScript; instead of calling APEX’s procedure to refresh the data, it
needs to call your own. One way of doing that is by copying the Dynamic Action and assigning it to the
change event of P18_CHART_XML.

¢  Right-click the Dynamic Action — Copy
e Event: Change

e Selection Type: Item(s)

e Item(s): P18_CHART_XML

e  Click the Copy Dynamic Action button

In the JavaScript you would trigger the change event on that item, so the Dynamic Action fires.
Following JavaScript code does that:

<script type="text/javascript" language="JavaScript">
var chartName = '#CHART_NAME#';
chartName = chartName.substring(1);
function chart_r#CHART_NAME#_InitRefresh(pNow) {
setTimeout("chart_r#CHART_NAME#_InitRefresh(true)",5000);
if (pNow){
apex_RefreshFlashChart (8APP_PAGE_ID., chartName, 'en-us');
$('#P18_CHART_XML').trigger('change');
}

}

apex_SWFFormFix('#CHART NAME#');
addLoadEvent(chart_r#CHART_NAME# InitRefresh(false));
</script>

To get it working, replace the #CHART_REFRESH# token you find in the Region Definition of the chart
by the above JavaScript.
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3] AnyChart

) Flash Charting Component - XML Reference

e <threshold> node

E| <charts>
E-<chart>
i <data_plot_settings> Description

-<chart_settings>

Defines one threshold, can contain several conditions.

<data>

<styles> Attributes

H-<palettes>

E|'<.lh|'e5ho\ds> a::;l.:uhe Description

= name Sets threshold name to be used for binding it to data or series.

H [*-<condition>
- <margin> type Sets threshold type.
<settings>
# <templates> palette Palette for non-Custom thresholds only.
Bl <dashboard> range_count MNumber of ranges to be created by automatic thresholds.
<gauges> auto_value Changes thresholding value for automatic controls. Use keywords, for

i example {%BubbleSize} or {%CustomAttributeName}
* <data_sets>

Figure 2-63. AnyChart XML Reference documentation—thresholds node

Creating Charts Manually

When you want full control over everything, you can choose to create a chart completely manually.
AnyChart allows you to add events to the chart to control every step, from rendering to moving the
mouse and clicking on parts of the chart. In the following example we will create a multiseries chart with
multiple axes and different tooltips per series. We will also make the width and height of the chart
depend on what the user defined on the page. We will also discuss having null values in the resultset (see
item 6 in this list).

Follow these steps to create a chart manually:

Create a page with an HTML region (in this example, page 7).

In the Region Source of the HTML region, add an empty div which will be filled with the
chart by using JavaScript:

<div id="chartDiv"></div>
You will also create three Page Items:

e  One text item (Text Field) that defines the width of the chart: P7_CHART_WIDTH
with a static value of 600 as the source.

¢  One text item that defines the height of the chart: P7_CHART_HEIGHT with a
static value of 400 as the source.

¢  One hidden item where you store the XML data for the chart: P7_CHART_XML.

Because you will load the entire chart with JavaScript you need to add the JavaScript
package that comes with AnyChart. Edit the Page and in the HTML Header put the
following:

<script type="text/javascript"
src="#IMAGE_PREFIX#flashchart/anychart_5/js/AnyChart.js"></script>
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Because we want to change the chart dynamically you need to make sure that the chart
variable in JavaScript is accessible in the entire page. That is why you add in the Page
Definition in Function and Global Variable Declaration the following variable declaration:

var chart;

You now need to initialize the chart by calling a specific AnyChart function and generate
the data and give that to the chart. From APEX 4.0 onwards you should try to do as much
JavaScript as possible through Dynamic Actions. Create a new Advanced Dynamic Action
to generate the XML:

e Name: Load Chart

e Event: Page Load

e TrueActions:

e Action: Set Value

e  Fire On Page Load: Yes

e Set Type: PL/SQL Function Body

e PL/SQL Function Body:
declare
1 chart varchar2(32767);
1 xml  clob;
1 data varchar2(32767);
begin
1 chart := '<anychart>
<settings>
<animation enabled="True" />
</settings>
<charts>
<chart plot_type="CategorizedVertical">
<chart_settings>
<title enabled="true">
<text>Multi-Series: Multiple Y-Axes</text>
</title>
<axes>
<x_axis tickmarks placement="Center">
<title enabled="true">
<text>Arguments</text>
</title>
</x_axis>
<y_axis>
<title enabled="true">
<text>Primary Y-Axis</text>
<font color="#135D8C" />
</title>
<labels align="Inside">
<font color="#135D8C" />
</labels>
</y_axis>
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<extra»
<y_axis name="extra_y_axis_1" position="Right">
<minor_grid enabled="false" />
<major_grid enabled="false" />
<title enabled="true">
<text>Secondary Y-Axis</text>
<font color="#A4300B" />
</title>
<labels align="Inside">
<font color="#A4300B" />
</labels>
</y_axis>
</extra>
</axes>
</chart_settings>
<data_plot_settings default_series_type="Line">
<line_series>
<label_settings enabled="true">
<background enabled="false" />
<font color="Rgb(45,45,45)" bold="true" size="9">
<effects enabled="true">
<glow enabled="true" color="White" opacity="1" blur_x="1.5" blur_y="1.5"«
strength="3" />
</effects>
</font>
<format>{%YValue}{numDecimals:0}</format>
</label_settings>
<tooltip_settings enabled="true">
<format>
Value: {%YValue}{numDecimals:2}
Argument: {%Name}
</format>
<background>
<border type="Solid" color="DarkColor(%Color)" />
</background>
<font color="DarkColor(%Coloxr)" />
</tooltip_settings>
<marker_settings enabled="true" />
<line_style>
<line thickness="3" />
</line_style>
</line_series>
</data_plot_settings>
<data>
#DATA#
</data>
</chart>
</charts>
</anychart>';
SELECT xmlelement("series", xmlattributes('Series 1' AS "name"), xmlagg( xmlelement«
("point", xmlattributes(ename AS "name", sal AS "y") ) )).getClobVal()
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INTO 1_xml
FROM emp;

1 data := 1_data || wwv_flow_utilities.clob_to_varchar2(1l_xml);

SELECT xmlelement("series", xmlattributes('Series 2' AS "name", 'extra y axis 1' AS«~

"y axis"), xmlagg( xmlelement("point", xmlattributes(ename AS "name", nv1l(comm,0) AS "y")«
) )).getClobval()

INTO 1_xml

FROM emp;

1 data := 1 _data || wwv_flow_utilities.clob_to_varchar2(1_xml);
1 chart := replace(l_chart, '#DATA#', 1 data);

return 1_chart;
end;

e Escape Special Characters: No
e Affected Elements — Selection Type: Item(s)
e Item(s): P7_CHART XML

We use the same XML DB features of the database to generate the data part. We also have
avariable to store the XML definition of the chart. Note that the above example only works
with datasets that are less than 32K because there is currently a limitation in APEX that
you can assign a maximum of 32K to a Page Item. If you need to work with big datasets
you need to slightly change the code. Later in this chapter, we will generate a dashboard
and use the other technique which supports XML bigger than 32K. Also note that we used
NVL(comm,0) for the value in the second series. If you don’t use NVL the line will be
incomplete as the y value in the XML will contain an empty string and your result might
not be correct. So either you use NVL, which gives empty strings the value of 0, so every
record will show up in the chart as a point, or you define a WHERE clause where you specify
comm is not null; that means not every record will be shown, but your line will be
complete.

A second True Actions to load the chart:
e Action: Execute JavaScript Code
e Fire When Event Result Is: True

¢ Code:
chart = new AnyChart('#IMAGE_PREFIX#flashchart/anychart_5/swf/OracleAnyChart.swf',«
'#IMAGE_PREFIX#flashchart/anychart_5/swf/Preloader.swf');
chart.width = $v('P7_CHART WIDTH');
chart.height = $v('P7_CHART _HEIGHT');
chart.setData( $v('P7_CHART XML') );
chart.write('chartDiv');
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The chart JavaScript object we defined on the page level. The above code initiates a new
AnyChart chart. The object can have different properties and events; in this case we used
the width and height to define that at runtime based on the value in the page item. The
setdata event gives the XML it finds in P7_CHART_XML to the chart and finally the write
event will write the chart to the div.

Warning Make sure you adapt the code to use your item names. For example, if you are on page 1 in the
Dynamic Action you probably want to use P1_CHART_WIDTH.

Running the page gives the result as shown in Figure 2-64.

Manual Chart with JavaScript

Chart Width s00 Chart Helght 400
' & N
Multi-Series: Multiple Y-Axes
6,000.00 r 1,600.00
5,000 F 1,400.00
5,000.00
F 1,200.00
w 4,000.00 o -
2 [ 1,000.00 &
= 3,000 3,000 ol
= 3,000.00 /‘0 Feooon
-] A5 -E
E ] L sooon 8
2,000.00 p &
I 400.00
1,000.00
[ 200.00
0.00 i 7 i 0.00
SMITH ~ WARD MARTIN CLARK  KING  ADAMS  FORD
Arguments
b A

Figure 2-64. A chart manually created with JavaScript
You also want to change the tooltip of Series 2 to have a custom message. To achieve that, follow
these steps:

Edit the Dynamic Action “Load Chart” - “Set Value” in the True Action. Replace the
existing SQL statement of Series 2 with the following code:

SELECT xmlelement("series", xmlattributes('Series 2' AS "name", 'extra_y axis 1' AS«~
"y axis"), xmlagg( xmlelement("point", xmlattributes(ename AS "name", nv1l(comm,0) AS "y"),«
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xmlelement("tooltip"”, xmlattributes('true' as "enabled"), xmlelement("format", 'Job: '«
|| job)) ) )).getClobval()

INTO 1_xml

FROM emp;

In the point node you now added a tooltip node. The XML that gets generated looks like
this:

<series name="Series 2" y_axis="extra_y axis_1">
<point name="SMITH" y="0">
<tooltip enabled="true">
<format>Job: CLERK</format>
</tooltip>
</point>
<point name="ALLEN" y="300">
<tooltip enabled="true">
<format>Job: SALESMAN</format>
</tooltip>
</point>

<point name="FORD" y="0">
<tooltip enabled="true">
<format>Job: ANALYST</format>
</tooltip>
</point>
<point name="MILLER" y="0">
<tooltip enabled="true">
<format>Job: CLERK</format>
</tooltip>
</point>
</series>
To let the user define the width and height of the chart, you need to add two other dynamic actions
that fire when the user changes the width and height text items. Here are the steps to do this:

Add a new Advanced Dynamic Action with the name: Change Chart Width
e Event: Change
e Selection Type: Item(s)
e Item(s): P7_CHART_WIDTH
e TrueActions
e Action: Execute JavaScript Code
¢ Fire When Event Result is: True
e Fire On Page Load: No

e Code:
chart.width = $v('P7_CHART WIDTH');
chart.write('chartDiv');

Add a new Dynamic Action with the name: Change Chart Height
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e Event: Change

e Selection Type: Item(s)

e Item(s): P7_CHART_HEIGHT

e TrueActions

e Action: Execute JavaScript Code
e  Fire When Event Result is: True
e  Fire On Page Load: No

e Code:
chart.height = $v('P7_CHART _HEIGHT');
chart.write('chartDiv');

When you manually create a chart for the first time it might be difficult to understand, but it comes
down to going to the AnyChart Chart Gallery, finding an example you like, or looking into the
documentation to know what XML and JavaScript you need to call. Next, you need to translate that logic
into APEX components. Only by looking at the previous examples, trying things yourself, and gaining
experience will this task become clear (if it is not already). After a while, the steps you have to take to
create a chart completely manually will become trivial.

Drill-Down Charts, Dashboards, and Interactivity

In this section we will look more at combining different charts on the same page and letting them work
nicely together. You will create a page that will provide an instant snapshot of your business
information, by combining different reports and charts on a dashboard. With drill-down capabilities, the
charts on your dashboard can show different results based on the user interaction with the page. There
are many different techniques to create dashboard pages in APEX, from very simple examples using the
built-in functionalities in APEX to very complex dashboards using actions and events that come with the
full license of AnyChart charts.

Simple Dashboard with Submit

In this first example a manager wants to have an overview of the salaries he’s giving to the respective
departments and employees. To fullfill the manager’s dream, we will create a page with one region and
three subregions which hold the different charts, so it looks like the charts are in one region (Figure
2-65):

e Apie chart with the salary by department

e A 2D column chart that shows the average, minimum and maximum salary by
department

e Another 2D column with the salary by employee
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[ ACCOUNTING B RESESRCH (B SALET

Figure 2-65. A dashboard with three charts: one pie and two 2D column charts

Next, we want to allow the manager to select a department in the pie chart, and automatically
update the other charts to only show information for the selected department (drill-down). Figure 2-66
represents the expected result when the manager clicks on the Sales (green) slice of the pie chart.
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Figure 2-66. Dashboard chart drilled-down to the Sales department

Behind the scenes, we used the wizard to create three different charts:

e The pie chart that shows the salary by department uses the following query:

d.dname LABEL,
sum(e.SAL) sal
FROM emp e, dept d
where e.deptno = d.deptno
group by 'f2p=8APP_ID.:&APP_PAGE_ID.:8APP_SESSION.::::P8 DEPTNO:'||d.deptno, d.dname
ORDER BY d.dname

e The 2D column that shows the average, minimum, and maximum salaries by
department uses this query:

SELECT NULL LINK,
d.dname LABEL,
avg(e.SAL) as "Average Salary",
min(e.SAL) as "Minimum Salary",
max(e.SAL) as "Maximum Salary"

FROM
emp e, dept d

where e.deptno = d.deptno

and d.deptno = nv1(:P8_DEPTNO, d.deptno)
group by d.dname
ORDER BY d.dname

e The 2D Column that shows the salary by employee uses this query:
SELECT NULL LINK,
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ENAME LABEL,

SAL VALUE
FROM  EMP
where deptno = nv1(:P8_DEPTNO, deptno)
ORDER BY ENAME

If you want to create the above example yourself while you are reading, have a look at Figure 2-67,
which shows all the regions, buttons and items behind the scenes and how they are laid out. If you
downloaded the application that belongs to this chapter, you should have a look at page 8.

Note that the pie chart has a link defined. That link will submit the page and set the item P8_DEPTNO,
a hidden item we created in that region, with the value of the slice the user clicks.

We also use a button on the page called All Departments which redirects to the same page and
clears the cache. When creating the button for the action, select Redirect to Page in this Application, (the
Page is 8 and Clear Cache is 8). Figure 2-67 shows how the rendering of page 8 looks, where no page
processing has been defined.

= (7] Dashboard with Submit
B Before Header
B After Header
[H Before Regions
EH Regions
E Body (3)
£ [_] Dashboard
El Reglon Buttons
- 2 ALL_DEPARTMENTS
E Sub Regions
El [hl] Salary by Department
Series
E ltems
.. [ PB_DEPTNO
=] Ij[ Avg, Min and Max Salary per Department
E Series
£l [1] Salary by Employee
Series
[ After Regions
[ Before Footer
B After Footer
- Dynamic Actions

Figure 2-67. Behind the scenes of the simple dashboard page with Submit

This example is the simplest dashboard you can create. It uses charts created by the wizard and
provides interactivity and drill-down capabilities by using the link in the series SQL statement. To
achieve the dashboard look and feel, we created a parent region with three subregions for the charts.
That way the charts look like they are combined. The above example has one big drawback: whenever
the manager clicks on a link the entire page gets submitted, which isn’t a nice effect and doesn’t flow
that well.

Simple Dashboard with JavaScript
This example will expand on the previous example, extending it to include a report on the employee

data. Rather than doing a submit of the entire page, we will just refresh the necessary regions so the
manager gets a nicer user experience.
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We will copy the page of the previous example to page 10 and keep everything we did. We will add
another report which will show the data of the employees. If the manager selects a specific department,
the report only has to show the data for that department. So we add a Classic SQL Report to the page
with the following SELECT statement:

select EMPNO, ENAME, JOB, MGR, HIREDATE, SAL, COMM
from emp
where deptno = nvl(:P10 DEPTNO, deptno)

To remove the submit event of the page when the manager clicks on the pie chart, you need to
change the link in the pie chart. We will set the value of P10_DEPTNO dynamically with JavaScript (by using
$s(), a built-in function in APEX) so no submit happens. The select statement of the pie chart becomes:

SELECT 'javascript:$s("P10_DEPTNO",'||d.deptno||")" LINK,
d.dname LABEL,
sum(e.SAL) sal
FROM  emp e, dept d
where e.deptno = d.deptno
group by 'javascript:$s("P10_DEPTNO",'||d.deptno||')' , d.dname
ORDER BY d.dname

Now, when the manager clicks on a slice in the pie chart the hidden item will get a value (note that
this value is not yet in session state as it has not been submitted yet, but is available through JavaScript).
The issue now is that the other charts won'’t drill-down yet as they were not yet refreshed, which
happened automatically before when the entire page was reloaded due to the submit event of the page.
To refresh the other charts, you could set the Asynchronous Update in the Chart Attributes to 5 seconds,
which will refresh the chart every 5 seconds. However, this is not a recommended way of handling the
chart refresh in this scenario, because the refresh would always happen, even if the manager does not
click on a slice. It also doesn’t work for the report on the page, as you cannot define an Asynchronous
Update like you could in the chart.

To solve the refresh issue, you use a Dynamic Action in APEX. Our dynamic action will refresh the
two charts and the report. The Dynamic Action will fire whenever the value of the hidden item
P10_DEPTNO gets changed. This is how our dynamic action is defined:

e Event: Change

e Selection Type: Item(s)

e Item(s): P10_DEPTNO

e TrueActions

e Actionl
e Action: Execute PL/SQL Code
e  Fire When Event Result is: True
e  Fire On Page Load: No

e PL/SQL Code:
null;

e  Page Items to Submit: P10_DEPTNO
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e Action2
e Action: Execute JavaScript Code
e Fire When Event Result is: True
e Fire On Page Load: No

e Code:
apex_RefreshFlashChart ($v('pFlowStepId'), chartNameAvg.substring(1), 'en-us');
apex_SWFFormFix(chartNameAvg);
apex_RefreshFlashChart ($v('pFlowStepId'), chartNameSal.substring(1), 'en-us');
apex_SWFFormFix(chartNameSal);

e Action3
e Action: Refresh
e  Fire When Event Result is: True
e Fire On Page Load: No
e Selection Type: Region

e Region: Salary by Employees (Report)

If you are not familiar with Dynamic Actions, you will find more information in Chapter 7. The
following is a brief explanation of what our dynamic actions do. We first need to get the value of
P10_DEPTNO into session state; one of the techniques to do that is used in Action 1. Action 2 will refresh
the two charts. To know which chart it needs to refresh, we add the following code to the Region
Definition of the chart with the average, maximum, and minimum salary:

<script type="text/javascript" language="javascript">
var chartNameAvg = '#CHART_NAME#';

</script>

to the chart with the salary by employee we add:

<script type="text/javascript" language="javascript">
var chartNameSal = '#CHART_NAME#';

</script>

The #CHART_NAME# token gets replaced at runtime by the chart name that APEX is using, and gets
assigned to a global JavaScript value that we can reuse in the dynamic action. You need to use the
apex_SWFFormFix to make it Internet Explorer-compatible as Internet Explorer has issues with objects
that get changed on the fly.

Action 3 is a built-in dynamic action that refreshes the report.

Finally, you can change the button for seeing all departments to Redirect to Url. Use the following
for the URL: javascript:$s('P10 DEPTNO','"). This basically empties out the hidden item.

Figure 2-68 represents the result of the manager clicking on a slice of the pie chart.
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Figure 2-68. Dashboard chart and report drilled-down to Sales department (with JavaScript)

As you can see, the Sales slice in the pie chart is moved out from the rest of the chart. This “explode”
action is a feature of AnyChart when you click on something in the chart, but you didn’t see this in the
first example because the entire page was submitted and rerendered. Figure 2-69 shows a behind-the-
scenes view of the page.
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Figure 2-69. Behind the scenes of the simple dashboard page with JavaScript

Complex Dashboard with Actions

This example is completely different from previous examples and takes us beyond APEX. In this
example, the manager wants to know how well his products have sold, broken down by state, and how
many products every salesperson has sold. The manager also wants drill-down capabilities so that if he
clicks on a state he can see how the products sold for only that state (Figure 2-70).
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Complex Dashboard with Actions (requires full AnyChart)
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Figure 2-70. A complex dashboard using the full AnyChart capabilities

This example hardly uses any built-in features of APEX. The only thing you need is an HTML region
where you define the <div> tag that holds the dashboard and a dynamic action to load the data for the
dashboard (Figure 2-71). Unlike in the previous examples, this dashboard only consists of one Flash
object, but inside that one Flash object three different charts are defined. The first one is a map, the
second one a 2D bar chart, and the third one a 2D column chart.
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Figure 2-71. Behind the scenes of the complex dashboard

The definition of the HTML Region is
<div id="chartDiv"></div>
And this is how the Dynamic Action is defined:

e Event: Page Load

e TrueActions

e Action1:
e Action: Execute JavaScript Code
e  Fire When Event Result is: True
e  Fire On Page Load: No

e Code:
chart = new AnyChart('#IMAGE_PREFIX#flashchart/anychart_5/swf/OracleAnyChart.swf',«
"#IMAGE_PREFIX#flashchart/anychart_5/swf/Preloader.swf');
chart.width = 800;
chart.height = 500;
chart.setXMLFile('#OWNER#.GET_DASHBOARD_XML_PRC?p_parami=Full');
chart.write('chartDiv');

As you can see, there is almost no complex structure to the page. The Dynamic Action runs on Page
Load and will create a chart in the <div> tag. The only magic piece in the JavaScript is the call to
setXMLFile which gets the XML for the chart. In this case we didn’t use a hidden item to store the XML as
that would give a problem for large datasets (more than 32K). Assigning a value to a page item is limited
to 32K, but because the dashboard we want to create is based on three different charts, passing the
information for all three charts will exceed that 32K limit. The setXMLFile calls a procedure on the server
called GET_DASHBOARD_XML_PRC. The #OWNER# will get replaced by the default parsing schema defined in
your workspace. The procedure has two parameters to pass extra information to the chart or change
behavior based on the user interaction, but there is another parameter called XMLCallDate which you
need to include because AnyChart is attaching extra parameters to the call. XMLCallDate is used by
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AnyChart to make sure every call is unique, otherwise the browser might cache the result and you might
get incorrect results. You don’t have to do anything special for that—AnyChart handles everything for
you. You just need to make sure you accept these extra parameters in your procedure. The procedure
looks like this:

create or replace procedure get dashboard xml prc(
p_paraml varchar2 default null,
XMLCallDate IN NUMBER DEFAULT NULL)
is
-- 1limit of 32K in single byte characterset, for UTF8 devide by 4 -1
1 amt number default 8191;
1 offset number default 1;
1_length number default o;
1 chart clob;
1 chart_v varchar2(32767);
1 chart_data clob;
begin
dbms_lob.createtemporary( 1 chart, FALSE, dbms_lob.session );
dbms_lob.open( 1 _chart, dbms_lob.lob_readwrite );

1 chart_v := '<anychart>
<settings>
<animation enabled="True"/>
</settings>
<dashboard>
<view type="Dashboard">
<title padding="2">
<text>USA Sales Map</text>
</title>
<background>
<inside_margin all="3" top="10"/>
</background>
<vbox width="100%" height="100%">
<margin all="0"/>
<hbox width="100%" height="60%">
<margin all="0"/>
<view type="Chart" source="mapChart" width="100%" height="100%"/>
</hbox>
<hbox width="100%" height="40%">
<margin all="0"/>
<view name="productsView" type="Chart" source="productsChart"«
width="50%" height="100%"/>
<view name="personsView" type="Chart" source="personsChart"«
width="50%" height="100%"/>
</hbox>
</vbox>
</view>
</dashboard>
<charts>
<chart plot_type="Map" name="mapChart">
<chart_settings>
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<controls>
<label inside_dataplot="True" position="Bottom" align="Near"«
text_align="Center">
<text>Click on a state to see
sales splitted by Products and
Sales Representatives</text>
</label>
</controls>
<title enabled="False"/>
<chart_background>
<border type="Solid" color="#CCCCCC" thickness="1"/>
<corners type="Square"/>
<effects enabled="false"/>
<inside_margin all="10" top="5"/>
</chart_background>
<data_plot_background enabled="False"/>
<legend enabled="True" ignore_auto_item="True" inside_dataplot="True"«
rows_padding="0" align="Far">
<title enabled="False"/>
<format>{%Icon} - ${%RangeMin}{numDecimals:0,scale:(1000)]|(k)} -+
{%RangeMax}{numDecimals:0,scale: (1000) | (k) }</format>
<items>
<item source="Thresholds"/>
</items>
</legend>
</chart_settings>
<data_plot_settings enable_3d_mode="False">
<map_series source="usa/country/states_48.amap">
<grid>
<parallels enabled="False">
<labels enabled="False"/>
</parallels>
<meridians enabled="False">
<labels enabled="False"/>
</meridians>
<background enabled="False"/>
</grid>
<defined_map_region>
<tooltip_settings enabled="True">
<font bold="True"/>
<format>
{%REGION_NAME}
${%value}{numDecimals:1}
</format>
</tooltip_settings>
<label_settings enabled="True">
<format>{%REGION_ID}</format>
<background>
<corners type="Rounded" all="2"/>
</background>
</label_settings>
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<map_region_style>
<fill type="Gradient" color="%Color" opacity="0.75">
<gradient angle="45">
<key position="0" color="%Color" opacity="1"/>
<key position="1" color="Blend(DarkColor(%Color),%Color,0.4)"«
opacity="1"/>
</gradient>
</fill>
<border color="White"/>
<states>
<pushed>
<fill type="Gradient" color="%Color" opacity="0.75">
<gradient angle="45">
<key position="0" color="%Color" opacity="1"/>
<key position="1" color="Blend(DarkColor(%Color),«
%Color,0.4)" opacity="1"/>
</gradient>
</fill>
</pushed>
</states>
</map_region_style>
</defined_map_region>
</map_series>
</data_plot_settings>
<palettes>
<palette name="salesPalette">
<item color="Red"/>
<item color="Yellow"/>
<item color="Green"/>
</palette>
</palettes>
<thresholds>
<threshold name="thrSales" type="Quantiles" range_count="5"«
palette="salesPalette" />
</thresholds>
<data>
<series name="Region Sales" threshold="thrSales">
<actions>
<action type="updateView" view="productsView"«
source_mode="internalData" source="productsChart">
<replace token="{$ProductASales}">{%PR_A}{enabled:False}</replace>
<replace token="{$ProductBSales}">{%PR_B}{enabled:False}</replace>
<replace token="{$ProductCSales}">{%PR_C}{enabled:False}</replace>
</action>
<action type="updateView" view="personsView"«
source_mode="internalData" source="personsChart">
<replace token="{$kateSales}">+
{%KATE_SALES}{enabled:False}</replace>
<replace token="{$jacksonSales}">«
{%IACKSON_SALES}{enabled:False}</replace>
<replace token="{$adamSales}">«
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{%ADAM_SALES}{enabled:False}</replace>
<replace token="{$brentSales}">«
{#%BRENT_SALES}{enabled:False}</replace>
</action>
</actions>';
dbms_lob.writeappend( 1_chart, length(1l_chart_v), 1 chart_v);

select xmlagg( xmlelement("point", xmlattributes(p.c1l as "name", p.c2 as "y"),
(select xmlelement("attributes"”, xmlagg( xmlelement("attribute", xmlattributes«
(t.c3 as "name"), t.c4)))
from salespp t
where t.c1=p.c1))).getclobval()
into 1_chart_data
from (select distinct c1,c2 from salespp) p;

dbms_lob.append(1_chart, 1_chart_data);
1 chart v :="'
</series>
</data>
</chart>
<chart plot_type="CategorizedHorizontal" name="productsChart">
<chart_settings>
<title>
<text>By Products</text>
</title>
<axes>
<y_axis position="Opposite">
<title enabled="False"/>
<labels>
<format>${%Value}{scale:(1000) | (k),numDecimals:0}</format>
</labels>
</y_axis>
<x_axis>
<title enabled="False"/>
</x_axis>
</axes>
<chart_background>
<border type="Solid" color="#CCCCCC" thickness="1"/>
<corners type="Square"/>
<effects enabled="false"/>
<inside_margin all="10" top="5"/>
</chart_background>
</chart_settings>
<data_plot_settings>
<bar_series>
<tooltip_settings enabled="True">
<format>
{%Name}
${%Vvalue}{numDecimals:2}
</format>
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</tooltip_settings>
<label_settings enabled="True">
<format>${%Value}{numDecimals:1,scale: (1000) | (k)}</format>
<font bold="False"/>
<background enabled="True">
<fill enabled="True" color="White" opacity="0.3"/>
<inside_margin all="0"/>
<corners type="Rounded" all="2"/>
</background>
</label_settings>
</bar_series>
</data_plot_settings>
<data>
<series>
<point name="Product A" y="{$ProductASales}"/>
<point name="Product B" y="{$ProductBSales}"/>
<point name="Product C" y="{$ProductCSales}"/>
</series>
</data>
</chart>
<chart plot_type="CategorizedVertical" name="personsChart">
<chart_settings>
<title>
<text>By Sales Representative</text>
</title>
<chart_background>
<border type="Solid" color="#CCCCCC" thickness="1"/>
<corners type="Square"/>
<effects enabled="false"/>
<inside_margin all="10" top="5"/>
</chart_background>
<axes>
<y_axis>
<title enabled="False"/>
<labels>
<format>${%Value}{numDecimals:0,scale: (1000) | (k)}</format>
</labels>
</y_axis>
<x_axis>
<title enabled="False"/>
</x_axis>
</axes>
</chart_settings>
<data_plot_settings>
<bar_series group_padding="0.3">
<tooltip_settings enabled="True">
<format>
{%Name}
${%value}{numDecimals:2}
</format>
</tooltip_settings>
<label_settings enabled="True">
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<format>${%Value}{numDecimals:1,scale: (1000) | (k)}</format>
<font bold="False"/>
<background enabled="True">
<fill enabled="True" color="White" opacity="0.3"/>
<inside_margin all="0"/>
<corners type="Rounded" all="2"/>
</background>
</label _settings>
</bar_series>
</data_plot_settings>
<data>
<series palette="Default">
<point name="Kate" y="{$kateSales}"/>
<point name="Jackson" y="{$jacksonSales}"/>
<point name="Adam" y="{$adamSales}"/>
<point name="Brent" y="{$brentSales}"/>
</series>
</data>
</chart>
</charts>
</anychart>';
dbms_lob.writeappend( 1 _chart, length(1l_chart v), 1 chart v);
dbms_lob.close( 1 chart );
owa_util.mime_header('text/xml', FALSE, 'utf-8');
owa_util.http_header_close;
1 length := dbms_lob.getlength(1l_chart);
if 1_length > 0 then
while ( 1_offset < 1_length )
loop
htp.prn(dbms_lob.substr(1l chart, 1 amt, 1 offset) );
1 offset := 1 offset + 1_amt;
end loop;
end if;
if 1_chart is not null then
dbms_lob.freetemporary(1l_chart);
end if;
end;

When you look at this code for the first time it might look challenging, but it comes down to
generating the correct XML that AnyChart requires to render a dashboard. You would need to look into
the AnyChart Gallery and Documentation to know what XML is expected.

In this case we hardcode many things—for example, the title and the persons—but you can make
this procedure as dynamic as you like by using more parameters or building more queries to retrieve the
data. Because there is a limit in htp.prn, you have to write a loop to pass the XML back in chunks. The
look and feel of the chart in the above example is defined by a string, the data is retrieved from the
salespp table, and you build the XML using the XML DB feature as we have done in previous examples.

Looking closer into the XML of the dashboard, AnyChart supports interactivity by defining Actions.
We defined an action when a user clicks on the map to refresh the two detail charts of the products and
persons. In a dashboard, AnyChart calls them views. So there is only one Flash Object, but because the
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View type is Dashboard and we defined how these views look, AnyChart will render multiple charts into
one.

There are many more options in AnyChart; for example, using specific events to refresh one
particular view of the dashboard (setViewData in JavaScript) or letting the chart behave completely
differently when the user is hovering over and clicking the chart.

The possibilities are endless and we can’t show every possible feature of AnyChart, but by
understanding how AnyChart works behind the scenes and by looking at the different techniques used
throughout this chapter, you should be able to build your dream chart.

Most Common Issues

This section explains some issues people frequently seem to have and how they can be solved.

Search for a Specific Feature

Looking at the Oracle APEX Forum, most of the requests there are about how to do a certain thing in a
chart. In some cases, people don’t know where to add a link or what every option in the APEX wizard
means. In other cases it wasn’t supported by an option in the APEX screens and a change had to be
made in the XML, by using Custom XML and/or some JavaScript to generate the correct XML data. And
in still other cases, people wanted to produce a chart that was not licensed by Oracle, so they had to get a
valid license of AnyChart for APEX on the AnyChart website.

All the above questions have been answered in this chapter and you now have a good
understanding of how charts work in APEX and how you can enhance them. It’s a matter of reading the
AnyChart documentation and finding the correct XML syntax and/or JavaScript to produce the chart you
want.

Invalid #HOST# with Reverse Proxy or HTTPS

Sometimes people say they don’t see the chart. In that case it might be that they have issues with the
#HOST# substitution string that APEX is using in the region definition of the chart:

"#IMAGE_PREFIX#flashchart/anychart_5/swf/#CHART_TYPE#.swf?XMLFile=#HOST#apex_util.flash?p=«
APP_ID. :&FLOW_PAGE_ID.:8APP_SESSION.:FLOW_FLASH CHART5 R#REGION ID#"

APEX might replace the #HOST# substitution string incorrectly. Many people running a reverse proxy
or running in https seem to initially have this problem. To solve this issue, you have a few options:

e Hard-code the correct value for your environment or use a substitution string or
application item to pass the correct host value.

e  Pass through the host and port to your mod_plsql environment. For example:
P1sqlCGIEnvironmentlist HTTP_HOST=<public hostname>:<public_port>

e  Use Virtual Hosts. For example:
<VirtualHost *:80>
# normal
ServerName myserver.com
ServerAlias myserver.com
DocumentRoot /home/myserver
Port 7777
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# in case of a Proxy

ProxyPass http://www.myserver.com:8080/apex
ProxyPassReverse http://www.myserver.com:8080/apex
</VirtualHost

With the following command you can verify if the host name and port are set correctly:

select owa_util.get cgi env('HTTP_HOST') from dual;

Flash Security Error

On some occasions you might receive the following error:

Flash Security Error:
AnyChart can not be launched due to Flash Security Settings violation.
Please refer to Security Error Article in AnyChart Documentation to fix this issue.

This error is linked to the previous error with the #H0ST#, but this error is a more global security error
that any Flash object might have. You receive this error when the AnyChart SWF and the data for the
SWEF are on a different domain. In some cases you might access APEX through one web server, while
your data comes from another. In this case the #HOST# is different if you use the standard way to generate
the XML for the chart, or you might have decided to call a procedure on another server, but this is
something that Flash doesn’t allow unless you specify a cross-domain policy file. Another issue might be
that the SWF is loaded from http while the data comes from https.

The solution is, you use the same domain and protocol (http, https) or you tell Flash the other
domain is a trusted location. In the documentation of AnyChart you will find an example of a policy file
(AnyChart Documentation 7- Implementation 72— Security Error).

Charts in the Future

Charts are becoming more and more important in new websites and applications. They provide a quick
overview of a situation at any moment. Business Intelligence is already widely adopted, but having
charts in your APEX application gives you an advantage.

The charting world is rapidly changing. Column and bar charts have been around for a long time,
and will exist in the future, but as data grows exponentially, time-based charts become more and more
important. Being able to quickly navigate through a large volume of time-based data in a user-friendly
way will be a challenge. For example, AnyChart has created a new product called AnyStock, which allows
the creation of time-based and financial charts, but not all chart types are supported by the product yet.

Because applications need to run from anywhere and at anytime, Flash chart technology will
probably need a facelift. Adobe, the owner of Flash, is working hard to translate Flash objects on the fly
into native HTMLS5 code, which every future browser will be able to run. Flash is currently faced with the
issue that it doesn’t run on devices that don’t have or support a Flash plug-in, so a browser is not enough
to run these charts. As people expect to see and use their applications anywhere and anytime, non-Flash
charts will become more and more common in the future.

Other elements of the future of charting solutions will include user interaction like zooming, drag-
drop, different information depending on user interaction, and the like. Allowing the user to do things in
an innovative and intuitive way will become increasingly important and will decide if your application is
“wow”, or just okay.

We'll see how far Oracle will be able to follow these new charting trends in APEX, but it looks like
they intend to keep up with the future. Oracle has indicated that future versions of APEX will be able to
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generate non-Flash charts. But as the AnyChart release schedule does not coincide with Oracle’s APEX
releases, it’s more than likely that new third-party APEX plug-ins will become available to support the
latest and greatest in charting. One of the companies that has already started to do this is mine (APEX
Evangelists): we already offer non-Flash charts, time-based charts (based on AnyStock), and upgrade kits
for the current charting engines in APEX. You can find more information about our charting solutions at
http://www.apex-evangelists.com.

Resources

Below is a list of resources linked to using charts in a web environment and Oracle Application Express.
You might find them useful if you need more information or examples:

e The APEX application used in this book:
http://examples.apex-evangelists.com/pls/apex/f?p=APEX_EXPERT_CHART

e Blog posts related to mentioned bugs:
http://dgielis.blogspot.com/2011/02/apex-4-bug-add-marker-to-your-chart.html
http://dgielis.blogspot.com/2011/02/apex-4-bug-gradient-in-charts.html
http://dgielis.blogspot.com/2011/02/apex-4-bug-axes-in-charts.html
http://dgielis.blogspot.com/2011/02/apex-4-bug-font-grid-label-in-charts.html
http://dgielis.blogspot.com/2011/02/apex-4-bug-chart-attributes-add-series.html
http://dgielis.blogspot.com/2011/02/apex-4-bug-series-type-bar-line-marker.html

e APEX Documentation, Accessibility in Oracle Application Express:
http://download.oracle.com/docs/cd/E17556_01/doc/install.40/e15513/accessibility.htm#tsthref285

e Adobe knowledge base:

e About Object/Embed tag:
http://kb2.adobe.com/cps/415/tn_4150.html

e Possible parameters for Object/Embed tag:
http://kb2.adobe.com/cps/127/tn_12701.html
http://kb2.adobe.com/cps/403/kb403183.html

e AnyChart User’s Guide:
http://www.anychart.com/products/anychart/docs/users-guide/index.html

¢ AnyChart XML Reference:
http://www.anychart.com/products/anychart/docs/xmlReference/index.html

¢ AnyChart Gallery with many examples of charts:
http://www.anychart.com/products/anychart/gallery/

e AnyChart Integration Kit for APEX:
http://anychart.apex-evangelists.com

¢ AnyGantt XML Reference:
http://www.anychart.com/products/anygantt/docs/xmlReference/index.html

¢ AnyGantt Gallery:
http://www.anychart.com/products/anygantt/gallery/
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e Hilary Farrell from the APEX Development Team also has a sample chart
application with many demos and tips:
http://apex.oracle.com/pls/apex/f?p=36648

e  Firebug for Firefox:
http://getfirebug.com

Conclusion

We started this chapter with an overview of the charting possibilities in Oracle APEX. There are two big
charting types in APEX 4.0: HTML Charts and Flash Charts. We looked at both charting types and
learned that HTML charts are more limited than Flash Charts.

Flash Charts give you a lot more possibilities to let the chart behave as you want. We explained in
great detail how the charts are working behind the scenes so you can identify quickly how to do
something or where to look in case of unexpected behavior.

We saw how you can customize the AnyChart XML and enhance the charting by using Dynamic
Actions and by creating charts and dashboards manually.

Using charts in APEX is a great way for your users to visualize the data they work with day-in and
day-out. APEX and AnyChart have everything on board to fulfill your charting dreams, and there is more
to come in the future. If the current implementation of charting doesn’t include a particular feature,
there are already many extensions and plug-ins available that give you that functionality today.

Good luck with charting and enjoy this wonderful technology!
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CHAPTER 3

Tabular Forms

by Denes Kubicek

A Tabular Form provides a way to display, create, edit and delete multiple records using a grid. With

Tabular Forms you can edit and change multiple records at once, without having to go back and forth as

in a normal single record form.

How did Tabular Forms evolve? The feature has been part of APEX from the very beginning. Until

version 4.0, however, there were no major changes in the way Tabular Forms operate. A wizard was
available to lead users through the creation of a Tabular Form. This wizard would create a simple

editable report. In addition to the report, it would create some buttons required for saving or discarding
changes and four processes for creating, updating, and deleting data. That was basically it. If you needed

more, you had to create your own code.

Changes in APEX 4.0

With APEX 4.0 came the first major changes to Tabular Forms since APEX was developed. These include

New item types (Single Checkbox, jQuery Date Picker, Radio Group, Popup Key
LOV).

Client-side Add Row capability.
Validations for Tabular Form columns.

Lost update protection. Finally it is possible to validate a Tabular Form and show
the error message on the same screen without losing the updates.

Reduced number of processes required for a Tabular Form (two instead of four).

Some other features, which we will mention later in this chapter.

Constraints

APEX and its wwv_{flows package provides 50 predefined PL/SQL arrays for Tabular Form operations.

You can reference these arrays using the following syntax:

wwv_flow.g fo1 .. wwv_flow.g f50

or

apex_application.g fo1 .. apex_application.g 50
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Every updatable column in a Tabular Form will have a unique ID in a sequential order (the SQL
statement) mapped to one of these arrays:

fo1_0001 .. 01 n

The limit of 50 arrays is a major constraint with Tabular Forms. Currently, a Tabular Form will allow
users to update or create a maximum of 50 columns per page. The maximum number of columns an
Oracle table can have is 1024. Thus, you can find yourself in a position where a table has more columns
than you can display on a page.

You will receive the same error if you try building manual Tabular Forms and index a column
outside of the specified range. The error is similar to the error you get if you try to create a simple form
with more than 100 items per page, as shown in Figure 3-1.

Not Found

The requested URL /pls/apex03/wwv_flow.accept was not found on this server.

Figure 3-1. Typical error message after referencing a nonexisting array

Caution Keep in mind that new item types available in APEX 4 (Simple Checkbox and Popup Key LOV) will
require two of these IDs. Therefore, the limitation of 50 updatable columns per page may vary depending on how
many of those elements you have.

Purpose of Tabular Forms

The main purpose of a Tabular Form can be described in two cases:
e To maintain smaller sets of data
¢ To maintain parent/child relations

A typical example of the first case would be a page in your application where you maintain lists of
values. Normally a list of values will contain a couple of records (options), and you could display this set
of data on one page. The reason for choosing this method is so that you can quickly edit and save
records without having to drill down, paginate, or switch between the pages.

An example of the second case would be an application for order management. An order would be a
parent record (master) and ordered items would be child records (detail). In most cases, there is a
limited (small) amount of details for one master record. Normally you would want to maintain that
relation between the master and the detail on one page. In that case, Tabular Forms are the way to go.

You can even use Tabular Forms to update thousands of records with up to 50 columns each. In that
case, however, you will face several issues:
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e Application performance will go down. APEX will call the apex_item package for
each row and each column displayed on your page. (It will be even worse if you
build Tabular Forms manually since this will happen not only for displayed rows
but for the whole result set.) The time required to render a page after an update
process will increase dramatically.

e The quality of data will suffer. Users will lose the “big picture” of their data and
will eventually need to remember their changes rather than see them, since they
need to scroll the screen in all directions.

e The safety of data will be poor. It is quite easy to accidentally delete records
without even noticing it.

Tabular Forms Are Not Spreadsheets

One of the most frequent misunderstandings about Tabular Forms is that you can use them as a
replacement for Excel spreadsheets. At least one-third of the questions posted in the Oracle APEX forum
related to Tabular Forms concern this issue. The fact is, to a certain extent you can modify Tabular
Forms in order to simulate the behaviour of an Excel spreadsheet. You can add some JavaScript and
AJAX to it and make it behave like an Excel grid. However, very soon you will realize that there are many
limitations to this solution and that your code is exponentialy growing for every functionality you add.
What you definitely do not want is to have to support and debug that code later. Tabular Forms are not
meant to replace Excel—they have a completely different purpose.

New Features in APEX 4

As mentioned earlier, the first set of major changes to Tabular Forms happened in release 4 of APEX.
Some very important features were added and enhanced. We will try to cover them all.

New Item Types

In prior releases of APEX, Tabular Forms were somewhat limited compared to the single row Forms. A
couple of important items were missing. Release 4 corrected that issue by introducing the following item

types:
e Single Checkbox
¢  jQuery Date Picker
e Radio Group
e Popup Key LOV

Single Checkbox

In some cases your Tabular Form will need to provide a column of type Checkbox to give your users a
possibility to “flag” a record. Usually it will be “Yes” or “Y” for an activated checkbox and “No” or “N” for
the not checked (empty) state. In earlier versions of APEX such a requirement would cause a lot of
coding just to create a workaround for a simple problem. The Checkbox item is different than the other
items in APEX—its value will not be submitted to the server for the empty state. This means that the
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array (g_fo1) would contain the values for the checked items only; there was no really good way to get
around this problem.

APEX 4 changed this for the better by introducing the Single Checkbox item. This item can be used
like any other item and is capable of storing either a single value for checked (activated) or NULL for the
empty state.

In order to demonstrate how this feature works, we will need to do a couple of preparation steps
first:

1. Create a new workspace. (You need to make sure that your instance settings
allow creation of the demo application, Workspace: INTERNAL Home
Manage Instance Feature Configuration.“Create demonstration objects in
new workspaces” needs to be set to Yes.).

2. This will create the required tables you need for this demonstration (EMP and
DEPT).

3. Change the EMP table by adding an additional column and changing one of
the columns, as shown in Listing 3-1.

4. Create a new application.

5. Create a tabular form using a wizard based on the EMP table and include all
the columns.

Note Together, these steps provide a framework from which to experiment with the Simple Checkbox feature.
Listing 3-1 shows the code to modify the EMP and DEPT tables. The valid column added to table EMP is the
checkbox column.

Listing 3-1. Extending EMP and DEPT Tables
ALTER TABLE emp MODIFY (ename VARCHAR2(40) NOT NULL);
ALTER TABLE emp ADD (valid VARCHAR2(1));
CREATE TABLE emp bkp AS SELECT * FROM emp;
CREATE TABLE dept_bkp AS SELECT * FROM dept;
CREATE SEQUENCE dept_seq START WITH 50 INCREMENT BY 10 NOCACHE;
CREATE SEQUENCE emp_seq START WITH 7950 INCREMENT BY 1 NOCACHE;
CREATE OR REPLACE TRIGGER dept tr
BEFORE INSERT
ON dept
FOR EACH ROW

BEGIN
IF :NEW.deptno IS NULL

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 3 = TABULAR FORMS

THEN
SELECT dept_seq.NEXTVAL
INTO :NEW.deptno
FROM DUAL;
END IF;
END;
/
CREATE OR REPLACE TRIGGER emp_tr
BEFORE INSERT
ON emp
FOR EACH ROW
BEGIN
IF :NEW.empno IS NULL
THEN
SELECT emp_seq.NEXTVAL
INTO :NEW.empno
FROM DUAL;
END IF;
END;
/

Now, editing the Report Attributes and the newly created column properties for the column VALID
you can change Display As to Simple Checkbox as shown in Figure 3-2.

Column Attributes: VALID (_Cancel ) (_ApplyChanges )@‘

Show All| | Column Definition  RECIGEgly | List of Values || Tabular Form Attributes | Column Formatting | Column Link || Authorization | Conditional Display || Comments

e e e —

Coluinin Attributes +

Display As Simple Checkbox
Mumber / Date Formatl E]

Numeric format mask: $SRGEI0GIEGIEEGS00
Graphical formatting for percentages, whole numbers between 0 and 100

Element Width 12 NumhernfRnwsl

MNumber of Columns (Radio Group)
Element Aftributes

4

Element Option Aftributes

Figure 3-2. Using Simple Checkbox item type

Using the List of Values tab you will need to enter the required static LOV for a simple checkbox (see
Figure 3-3). If you require only one value, you will need to change the list of values definition to Y instead
of Y,N.
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‘ Column Attributes: VALID
s

Cancel ) Apply Changes J@‘
by

Show All || Column Definition | Column Attributes | JSEEGRENTEY | Tabular Form Attributes | Column Formatting || Column Link || Authorization | Conditional Display || Comments

List of Values +

NamedLOVl—Selacle-edLO\r'— :
D\splayExtra\ialuelem : DisplayNuIIan :
Mull disp\ayvaluel Mull return valuel

List of values definition
Y, N

Figure 3-3. Simple Checkbox LOV

After applying the changes, running the application and opening the page with the Tabular Form,
you should see a result similar to Figure 3-4. Figure 3-5 shows the raw data from the EMP table that
underlies the form.

‘Welcome: ORA_EXPERTS Logout

Tabular Form 1
Tabular Form 1

abular Fo 0 P Table Cancel Delete Submit
Hiredate
7839 KING PRESIDENT 17-NOV-81 5000 0
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
T8z CLARK MANAGER 7839 09-JUN-81 2450 0
7566 JONES MANAGER 783% 02-APR-81 2975 20
77as BCOTT ANALYST 7566 09-DEGC-82 3000 20
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7369 BMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAMN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7654 MARTIN SALESMAMN 7698 28-SEP-81 1250 1400 an
row(s) 1-100f 14 = Nexd &

Figure 3-4. Simple Checkbox in a Tabular Form
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>

&p|EMPNO | ENAME

|MGR |HIREDATE |§\L |CDI';'1M |pEPTNO

JOB VALID

KING PRESIDENT 17.11.1981 5000 10
7698 BLAKE MANAGER 7839 01.05.1981 2850 30
7782 CLARK MANAGER 7839 09.06.1981 2450 10
7566 JONES MANAGER 7839 02.04.1981 2975 20
7788 SCOTT  ANALYST 7566 09.12,1982 3000 20
7902 FORD ANALYST 7566 03.12.1981 3000 20
7369 SMITH CLERK 7902 17.12.1980 800 20
7499 ALLEN SALESMAN 7698 20.02.1981 1600 300 30
7521 WARD SALESMAN 7698 22.02.1981 1250 500 30
7654 MARTIN SALESMAN 7698 28.09.1981 1250 1400 30
7844 TURNER SALESMAN 7698 08.09.1981 1500 0 30
7876 ADAMS  CLERK 7788 12.01.1983 1100 20
7900 JAMES CLERK 7698 03.12.1981 950 30
7934 MILLER  CLERK 7782 23.01.1982 1300 10

Figure 3-5. EMP table
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Caution All checkboxes in Figure 3-5 are empty since you initially created a new empty column. The first

update on the table will correct that, setting null values to N for unchecked boxes.

the column to the expected values for the displayed set of rows only.

jQuery Date Picker

The APEX 4 wizard for creating Tabular Forms will do some additional work for you and save you some
time. If you have columns of type DATE or TIMESTAMP in your table and include those in a Tabular
Form, APEX will automatically set it up as a Date Picker column using the new jQuery calendar, as
shown in Figure 3-6.

www.it-ebooks.info
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‘Welcome: ORA_EXPERTS Logout

Tabular Form 1
Tabular Form 1

e ———————————— 2?2 ][
\ Deptno

| Hiredate Vahd

[ 7839 KING PRESIDENT 17-NOv-81| 5000 10 a

[l 7698  BLAKE MANAGER 7839 |o November 1981 o 30

[ 7782  CLARK MANAGER 7839 Sun Mon Tue Wed Thu Fri Sat 10 ]
12| 3| 4| sl 6 7

[[] 7566 JONES MANAGER 7839 20 ]
8 o 10 11 12 13 14

O 7788  scoTT ANALYST 7566 15 18 17] 18| 1920 31 20

[ 7902 FORD ANALYST 7566 22 23 24| 25 26|27 28 20 ]
28 30

[ 7369 SMITH CLERK 7902 20

[ 7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30

[ 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30

O 7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30 a

=

row(s) 1-100f 14 ~ Next &

Figure 3-6. jQuery Date Picker in a Tabular Form

Unfortunately, you cannot extend that calendar feature the way you can in simple forms and specify
number of months or add a year range to it. Hopefully that functionality will be included in one of the
next releases.

Radio Group

The Radio Group is the next Tabular Form item type which came with release 4 of APEX. In earlier
versions you were able to manually create that item type by using the apex_item.radiogroup packaged
function. The disadvantage of doing so was that APEX would create one array per entry in the Radio
Group and you needed to write your own code in order to handle that problem while inserting or
updating the record.

To show how this feature works, you will now change the item type for the column VALID to Radio
Group (Static LOV), as shown in Figure 3-7. Change the “List of values definition” to

STATIC:Yes;Y,No;N
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‘Columnﬂttn’hutes:\ﬂ'ALlD (_Cancel ) Cm)@‘

=000 | Column Definition || Column Attributes || List of Values || Tabular Form Attributes || Column Formatting || Column Link Conditional Display || Comments

Column Definition K 3

Column Name  VALID
Column Heading Valid

Show Column ‘f'EB—V Heading Alignment |eft -
Compute Sum F Column Alignment |eft -
Sortable Column Yes « Column Width
Include In Export ‘f'EB—V

Column Attributes

Display As Radio Group (static LOV)
Mumber/ Date Format

Mumeric format mask: S99GIFGHEIGIIDGIHD
Graphical formatting for percentages, whole numbers between 0 and 100

ElementWidth 12 Numberof Rowsl—
Number of Columns (Radio Group)
Element Attributes
Element Option Aftributes

List of Values +

Named LOV - Select Named LOV- ~
Display Extra Values Yes - Display Mull No =

Mull display value Mull return value

List of values definition
STATIC:Yes;¥Y,No;H

Figure 3-7. Changing Column Attributes to Radio Group

After applying the changes, running the application, and opening the page with the Tabular Form,
you should see a result similar to Figure 3-8.
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Welcome: ORA_EXPERTS Logout

Tabular Form 1
Tabular Form 1

b IP Table Cancel l Delete l Submit
Hiredate
7839 KING PRESIDENT 17-NOV-81 | 5000 10 ® Mo
@ ves
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30 N
O Mo
i CLARK MANAGER 7839 09-JUN-81 2450 10 ; ‘r:les
@ No
7566 JONES MANAGER 7839 02-APR-81 2975 20 ; Les
@ No
@ ves
7788 SCOTT ANALYST 7566 09-DEC-82 3000 20 N
Mo
@ Yes
7902 FORD ANALYST 7566 03-DEC-81 3000 20 ® Mo
@ ves
7369 SMITH CLERK 7902 17-DEC-80 800 20 N
O Mo
@ yes
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30 ON
© No
_ © Yes
7521 WARD SALESMAN 76928 22-FEB-81 1250 500 30 ON
@ No
®
7654 MARTIN SALESMAN 7698 28-8EP-81 1250 1400 30 ‘,;] :Ies
© Mo
row(s) 1-100f 14 ~ Next &
Add Row

Figure 3-8. Tabular Form with Radio Group column

Popup Key LOV

The limitation for the select list item type regarding the number of entries you could use was one of the
biggest problems in earlier releases of APEX. As soon as the list grew over a certain size (a combination of
the number and size of the available options) you would receive an error saying the character string
buffer is too small (see Figure 3-9).

vu

‘Welcome: ORA_EXPERTS Logout

Tabular Form 1
Tabular Form 1

Cancel H Delete H Submit

report error:
OBRA-20001: Error fetching column value: ORA-06502: PL/5QL: numeric or value error: character atring buffer too small

Empno Ename Job Mar Hiredate Sal Comm Deptno  Valid

Add Row

Figure 3-9. Select list error
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For the simple forms, the workaround was to use a popup LOV returning the key value, but for
Tabular Forms this simply wasn’t possible. APEX 4 changed this by including this item type for Tabular
Forms.

To test this feature you will need to modify your Tabular Form by editing the column DEPTNO and
changing it to a “Popup Key LOV (query based LOV)” and adding the following query to the “List of
values definition”:

SELECT dname d, deptno r
FROM dept

If you now apply the changes, run the application, and sort the Tabular Form using the DEPTNO
column, it should show the popup key LOV for that column as in Figure 3-10.

Welcome: ORA_EXPERTS Logout

Tabular Form 1
Tabular Form 1

———————————*'¢?_ D¢i#s ][ St
Hiredate Des
© Yes
O 7782 CLARK MANAGER 7839 09-JUN-81 2450 ACCOUNTING E] @N
N @ No
O ves
[ 7934 MILLER CLERK 7is2 23-JAN-82 =i 1300 ACCOUNTING E] B No
Oy
| k] KING PRESIDENT 17-NOV-81 E 5000 ACCOUNTING E] @ NES
@ No
© Yes
[ 7902 FORD ANALYST 7566 03-DEC-81 3000 RESEARCH E] @ No
@ Yes
O 77es 8COTT ANALYST 7566 09-DEC-82 3000 RESEARCH E] ON
O No
O 7566 JOMES MANAGER 7839 02-APR-81 2975 RESEARCH E]
[ 7369 SMITH CLERK 7902 17-DEC-80 200 RESEARCH E]
[ 7876 ADAMS CLERK 7788 12-JAN-83 1100 RESEARCH E]
= 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 SALES E]
@ Yes
O 7654 MARTIN BALESMAN 7638 28-5EP-81 1250 1400 SALES E] @N
@ No
row(s) 1- 1Dof 14 = Next &
Add Row

Figure 3-10. Tabular Form with a Popup Key LOV

One additional change was added to the select list item type in general. In earlier versions of APEX
the sorting on a column containing a select list would sort the values on the return value. Often this was
not desirable. Since APEX 4, this behavior has changed and the sorting is done on the displayed value, as
you can see in Figure 3-10.
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Declarative Validations

APEX 4 introduced declarative validations for Tabular Forms. This feature is quite important since it

saves time while building your applications. Declarative validations can be created on a single column
and are grouped in

e NOT NULL validations
e  Column String Comparison validations

There are several Column String Comparison validations and you can view them in the Figure 3-11.

Cres alidatio Cancel < Previous MNext »

Page: 1 - Tabular Form 1
Validate Column: ENAME

Select the type of string comparison validation you wish to create:

@ Column specified is NOT zero

© column specified is NOT NULL or zero

© Column specified contains no spaces

@ Column specified is numeric

© column specified is alphanumeric

@ Column specified is avalid date

© column specified is a valid timestamp

@ Column in Expression 1 equals string literal in Expression 2

@ columnin Expression 1 does MOT equal string literal in Expression2

@ Column in Expression 1 is contained in Expression 2

@ Column in Expression 1 is NOT contained in Expression 2

@ column in Expression 1 contains at least one of the characters in Expression 2
@ Column in Expression 1 contains only characters in Expression 2

© column in Expression 1 does not contain any of the characters in Expression 2

Figure 3-11. Tabular Form validations—Column String Comparison

The current release of APEX does not provide declarative validations outside the scope of a single
column; that type of validation is planned for a future release. If you need such a validation, you will

have to write your own code. We will show how to do that later in the chapter (Custom Coding in
Tabular Forms).

Validations Created by Tabular Form Wizard

After creating a Tabular Form, you will find a couple of validations created by the wizard. An example of
these validations is shown in Figure 3-12.

The APEX wizard will use the table definition and sort out the constraints you defined for your table.
It will create a validation for each single column containing a NOT NULL definition (unless the column
is a primary key used for the DML processes), or for columns of type numeric and columns of type date.
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Validations 2
30 ENAME mot null Conditional
50 MGR must be numeric ‘Conditional
80 HIREDATE must be 3 valid date Conditional
T0 SAL must be numsric ‘Conditional
B0 COMM must be numeric Conditional
80 DEFTNG must be numeric ‘Conditional

Figure 3-12. Tabular Form validations—created by the wizard

As you can see in Figure 3-12, the APEX Tabular Form wizard created several validations
automatically. If you remember the changes made in Listing 3-1, you will notice that this change
resulted in a validation checking the ENAME column (Validation with sequence 30 - ENAME IS NOT
NULL). The other validations are related to the data type of all existing numeric and date columns
included in the Tabular Form.

Highlighting Validation Errors

If you want to test the validations created by the wizard, you can make a couple of changes in your table
to see how they work, as shown in Figure 3-13.

Hiredate

[ 7369 I:l CLERK 7902 17-DEC-80

200 RESEARCH @ Pes
' No
)
O 7499 ALLEN SALESMAN 7698 20FEB-81  #H | 1600a 300 SALES
0 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 SALES

Figure 3-13. Tabular Form validations

Caution Prior to making these changes and submitting them, you should change the sorting of your Tabular
Form from DEPTNO to EMPNO. In version 4.0.2 of APEX there is a bug described here:
http://forums.oracle.com/forums/thread. jspa?threadID=2139640.

Change the entry for the column ENAME to NULL and modify the entry for the column SALARY to
an alphanumeric character. If you try to save that, you should receive an error like the one shown in
Figure 3-14.
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abular Form 1

T

2 errors have occurred
» Ename must have a value. (Row 1}
+ Sal must be numeric. (Row 2)

W Empno Ename Job Magr Hiredate Sal Comm Deptno Valid
© Yes
[ 7369 CLERK 7902 17-DEC-80 800 RESEARCH = on
© No
© Yes
[ 7499 ALLEN SALESMAN 7698 20-FEB-81 300 SALES = on
© No
© Yes
i} 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 SALES E] n
© No

Figure 3-14. Tabular Form validations — error highlighting

If you remember how such validations worked before version 4, you will notice a few changes:
e APEXis now highlighting the cells in which there are validation errors found.
e APEXwill tell you the name of the column affected by the error message.

e APEXwill provide you with a direct link for setting focus to the affected cell as a
part of the error message.

e Mostimportant, you didn’t lose the changes you made.

In earlier versions of APEX a lot of custom coding was required to get a similar functionality. To
avoid losing the changes you made after an unsuccessful validation, it was required to display the
validation errors on an error page and press the back button.

One more important thing needs to be mentioned. If you edit one of the validations created by the
wizard, you will notice that there is a new substitution string in the Error Message. You can use
#COLUMN_HEADER# for the heading of the associated Tabular Form column in order to display the
header name as a part of the error message, as shown in Figure 3-15.

Error Message N T

#*
#COLUMN_HEADER# imuar. have a value.

Error message display location Inline with Field and in Notification =

Associated ltem - Validation is not associated with an item-

Figure 3-15. Tabular Form validations—substitution string for column names
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Other Features

APEX 4 also introduced a couple of other neat features. One is protection against lost updates when you
resort or paginate through your data. Another is the ability to add new rows to a form without making a
round trip to the server for each row added. Finally, the overall number of processes has been reduced.

Lost Update Protection

APEX 4 will inform you about the changes you made and about the risk of losing your changes if you try
to change the sorting of the Tabular Form or try to paginate through the Tabular Form. Figure 3-16
shows this warning message.

=

Tabular Form 1

..... — @y

[ 7368 SMITH [ManaGER | 7002 17-DEC-80  Ed RESEARCH ® 5 st

[ 7499 ALLEN @ ° ‘r:e;

O st WD kg() This form contains unsaved changes. Press "Ok" to proceed without saving your changes. E] °: :Ieos

:\I

[ 7566 JONES ® s :;S
Figure 3-16. Tabular Form— lost update protection
Client-Side Add Row Functionality
In earlier versions, the process for adding new rows to a Tabular Form would require you to submit and
load your page once per new row. This process had to validate and save changes each time you added a
new row. The Add Row functionality is done by using new JavaScript function:
javascript:addRow();

You can find the function’s invocation in the ADD button, as the URL Target.
After the initial rendering of a Tabular Form, APEX will remove that new row from the DOM and put
it in a JavaScript variable. After pressing the ADD button, JavaScript will replace some of the substitution
strings in that variable (index, names, etc.) and add that row again to the end of the table. If you want to
add multiple rows to a tabular form, the only thing you need to do is to press the button again.
Reduced Number of Processes
The addition of functionality to add new rows using client-side code brings the additional benefit of
reducing the number of processes required for DML. Earlier versions of APEX required four submit
processes for DML:
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e Apply MRU process for saving data on submit
e Apply MRU process for saving data after adding a new row
e Apply MRD process for deleting of data

¢ AddRow process for adding one or multiple rows

APEX 4 requires only two of these processes. Only one MRU process is now needed, as new rows are
no longer added using server-side code. For the same reason, the AddRow process is redundant, and has
been removed.

Future Features We’d Like to See

The new Tabular Form feature of APEX 4 still has a couple of limitations. Hopefully most of them will be
solved in a future release of APEX.
Changes we would like to see include

e Declarative validations outside the single column scope

e  Multiple tabular forms per page

e Item type settings equal to those for page items

e Autocomplete and Autocomplete Returning Key Value for Tabular Forms

e  Dynamic Actions for Tabular Forms

Some of what you will read in the rest of this chapter describes workarounds that you can put into
place to get some of the functionality in this list today.

Custom Coding in Tabular Forms

As already indicated, you will need to know how to write our own code in case you have some kind of a
validation you couldn’t cover using column string comparison or you need to do some DML. The
following sections help you write custom code to cover some common use cases that you will encounter
while doing APEX development.

Processing the Correct Rows

Sometimes you have to write custom code for deleting rows from a Tabular Form. If you are faced with a
situation in which you need to do that, it’s very important to be sure that your custom code actually does
delete the correct rows. You can put the Checkbox item to good use in identifying those rows to delete,
or to otherwise process in some way. You must be careful, though, to write your code correctly.

Listing 3-2 shows a common mistake made in deleting checked rows. The code will delete the right
number of rows, but not those you checked. The code will actually delete the rows starting from the first
row in the table and ending with 7 (representing the number of rows checked).

Listing 3-2. Deleting Checked Rows—Common Mistake
BEGIN

FOR i IN 1 .. apex_application.g_f01.COUNT
LooP
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DELETE FROM emp
WHERE empno = apex_application.g fo02 (i);
-- g fo2 is the hidden column containing
-- the primary key of the EMP table (empno)
END LOOP;
END;
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Listing 3-3 shows how the correct code should look. Because several procedures are now used, they
have been bundled together into a package. You can then simply call this package in your processes or

validations.

The package in Listing 3-3 implements a couple of small procedures in order to make the overall
processing easier. The goal is to avoid overloading the page and application with loose PL/SQL blocks.

Listing 3-3. Deleting Checked Rows—Procedure

CREATE OR REPLACE PACKAGE tab_form emp pkg
AS
PROCEDURE disable foreign constraints;

PROCEDURE enable foreign constraints;
PROCEDURE restore_tables;

PROCEDURE delete emp row (p message OUT VARCHAR2);
END tab_form_emp pkg;
/
CREATE OR REPLACE PACKAGE BODY tab_form_emp pkg
AS
PROCEDURE disable foreign constraints
IS
BEGIN
FOR c IN (SELECT constraint name, table_ name
FROM user_constraints
WHERE table name IN ('EMP', 'DEPT')
AND constraint_type = 'R’
ORDER BY table_name)
LOOP
EXECUTE IMMEDIATE "ALTER TABLE '
|| c.table_name
|| ' DISABLE CONSTRAINT '
|| c.constraint name;
END LOOP;
END disable foreign constraints;

PROCEDURE enable foreign constraints

IS

BEGIN

FOR ¢ IN (SELECT constraint name, table_ name
FROM user_constraints
WHERE table name IN ('EMP', 'DEPT')
AND constraint_type = 'R’
ORDER BY table name)
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LOOP
EXECUTE IMMEDIATE "ALTER TABLE '
|| c.table_name
|| " ENABLE CONSTRAINT '
|| c.constraint name;
END LOOP;
END enable_foreign constraints;

PROCEDURE restore_tables
IS
-- We will use this process to restore our date after testing.
BEGIN
FOR ¢ IN (SELECT constraint name, table_ name
FROM user_constraints
WHERE table name IN ('EMP', 'DEPT')
AND constraint_type = 'R’
ORDER BY table_ name)
LOOP
EXECUTE IMMEDIATE "ALTER TABLE '
|| c.table_name
|| ' DISABLE CONSTRAINT '
|| c.constraint name;
END LOOP;

EXECUTE IMMEDIATE 'TRUNCATE TABLE dept DROP STORAGE';
EXECUTE IMMEDIATE 'TRUNCATE TABLE emp DROP STORAGE';

INSERT INTO dept
SELECT *
FROM dept_bkp;

INSERT INTO emp
SELECT *
FROM emp_bkp;

COMMIT;

FOR c IN (SELECT constraint name, table name
FROM user_constraints
WHERE table name IN ('EMP', 'DEPT')
AND constraint_type = 'R’
ORDER BY table_name)
LOOP
EXECUTE IMMEDIATE "ALTER TABLE '
|| c.table_name
|| ' ENABLE CONSTRAINT '
|| c.constraint name;
END LOOP;
END restore_tables;
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PROCEDURE delete emp row (p message OUT VARCHAR2)
IS

V_Tow INTEGER;

v_count  INTEGER := 0;
BEGIN

FOR i IN 1 .. apex_application.g_f01.COUNT

LOOP

v_row := apex_application.g fo1 (i);

DELETE FROM emp
WHERE empno = apex_application.g_f02 (v_row);

-- g _fo2 is the hidden column containing
-- the primary key of the EMP table (empno)
v_count := v_count + 1;

END LOOP;

p_message := v_count || ' row(s) deleted.';
END delete_emp_row;
END tab_form_emp pkg;
/

Let’s work through an explanation of Listing 3-3. You need to do the following preparations for a
test:

1. Create an application item T_MESSAGE and set the session state protection to
Restricted — may not be set from browser. This application item will be used to
display messages. In a case of an ApplyMRD process, you have the substitution
strings like #MRD_COUNT# or #MRI_COUNT# or #MRU_COUNT#. For a custom process,
you need a new variable.

2. Set the existing ApplyMRD process to Conditional Never, so it doesn’t run.
3. Create a new On Submit Process PL/SQL anonymous block ApplyMRD

Manual and use the following code:

BEGIN
tab_form_emp_pkg.disable_foreign_ constraints;
tab_form emp pkg.delete emp row (:t message);
END;
4. Use the substitution string for the success message:

&T_MESSAGE.

5. Make the process conditional so it runs on condition type PL/SQL Expression:

:REQUEST IN ('MULTI_ROW DELETE'")

6. Confirm and create a process.
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Caution As you can see, some additional procedures to disable constraints for referential integrity were used.
This is for testing purposes only, because we are talking here about an isolated case. In the real world, you would
create a validation checking whether such constraints exist.

You can now test this process and try to delete a couple of rows to see what you get. Figure 3-17
shows the selected rows to delete, and Figure 3-18 shows the result.

Wekkarme: ORA_DXPLATS Logest

=

Tabular Fotm 1 |

i Coneel oot ]
[e—

T T RESEARCH [=]

369 =MTH CLERK 7502 17.0EC-20 b
7483 ALLEN SULESMAN 7608 20FERG Bl 1600 300 [y L = * ;‘:
mn WARD EALEEMAN ean Z2FEB-E J_Q 1250 S00 L = . La:
568 JonES MANAGER 7839 APRE Y 275 RESEAR (=] i

Figure 3-17. Tabular Form—deleting records using custom process

I 3 row(s) deleted. * ]

[} Empno  Ename Job Mar Search Hiredate Sal ‘Comm Deptno Vahid
Oy
[ 7838 KING PRESIDENT 18-NOV-81 5000 AIICOUNTING E] @ Nes
@ No
..... @ ves
[ 7369 SMITH CLERK 17-DEC-80 HEY 800 RESEARCH E] ON
© Mo
..... @ ves
[ 7498 ALLEN SALESMAN 20-FEB-81 Y 1600 300 SALES E] =

© No
Figure 3-18. Tabular Form— deleting records—results

Run the following block of code in SQL Workshop in order to restore the EMP table:

BEGIN
tab_form_emp_pkg.restore_tables;
END;

Data Integrity

As already mentioned, there is much more work to do if you write your own custom processes.
Automatic processes created using the Tabular Form wizard ensure data integrity, and you would need
to do the same kind of thing manually in your own code. Automatic processes may display confusing
errors, but they are secure. It is not easy to write all of that code yourself since there are many details you
need to think of. My goal now is to show you how to do that and make you aware of the most important
things you should keep in mind.
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Checksum

APEX 4 Tabular Form wizard creates a hidden checksum item for every Tabular Form. This checksum
will be used for later automatic MRU and MRD processes. Using the Firebug extension of Firefox, you
can see that hidden item if you investigate the generated HTML, as shown in Figure 3-19.

E <td class="datz" headers="VALIL">
[ <span style="white-space: nowrsp;">
<label £
<input
| <input i

<input i b " type="hidden"™ walus="

<input i
</td>
</tr¥>

Figure 3-19. Tabular Form— checksum

When talking about checksum and data integrity, you need to keep several issues in mind:

e Ifyou want to run your custom code, you will need to do a check and find out if
the data in a row has changed. It doesn’t make sense to do an update on a row that
hasn’t changed.

e If the data has changed, you will need to compare the checksum of the original
data you loaded while rendering the page and the checksum of the current data in
the table for each row.

e Ifarow has changed (if the old checksum in the g_fcs array is not the same as the
new checksum of the tabular form rows you calculate), you will need to do an
update.

e However, you should be able to update only then if the original data in the table
hasn’t been changed since the last fetch (old checksum in the g_fcs array is not the
same as the new checksum of the row in the table you need to calculate).
Otherwise, there should be an error displayed and you should stop the processing.

Validations

Following the rules outlined in the previous section, you can start extending your package by adding
some new functions:

e The first function will compare the original checksum with the new generated
checksum for each row in the Tabular Form. It will return a BOOLEAN.

¢ The second function will compare the original checksum with the checksum of the
data in the table for each row where the first function returns FALSE. It will return
a BOOLEAN as well.

e  Finally, the third function will be a validation function returning an error message
in case some of the rows you are trying to update have been changed by other
users. The second function returns FALSE.
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Let’s extend the package tab_form emp pkg by adding the first function described, shown in Listing
3-4.

Listing 3-4. Checksum—Function 1

FUNCTION compare_ checksum_change (p_array IN NUMBER)
RETURN BOOLEAN;

FUNCTION compare_checksum change (p_array IN NUMBER)
RETURN BOOLEAN
IS
BEGIN
IF apex_application.g f02 (p_array) IS NOT NULL
THEN
IF apex_application.g fcs (p_array) <>
wwv_flow item.md5 (apex_application.g _fo2 (p_array),
apex_application.g fo3 (p_array),
apex_application.g fo4 (p_array),
apex_application.g fo5 (p_array),
apex_application.g fo6 (p_array),
apex_application.g fo7 (p_array),
apex_application.g fo8 (p_array),
apex_application.g f09 (p_array),
apex_application.g f11 (p_array)

THEN
RETURN FALSE;
ELSE
RETURN TRUE;
END IF;
ELSE
RETURN TRUE;
END IF;
END compare_checksum_change;

Caution As already mentioned, the items of type Simple Checkbox or Popup Key LOV will reserve two arrays for
one item. This is the reason for the gap between the g_fo9 and g_f11 arrays.

After that, add the second function, shown in Listing 3-5.
Listing 3-5. Checksum—Function 2

FUNCTION compare checksum table (p_array IN NUMBER)
RETURN BOOLEAN;

FUNCTION compare checksum table (p_array IN NUMBER)
RETURN BOOLEAN
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IS
v_empno NUMBER;
v_emp_checksum  VARCHAR2 (40);
BEGIN
IF apex_application.g f02 (p_array) IS NOT NULL
THEN
v_empno := apex_application.g f02 (p_array);
SELECT wwv_flow_item.md5 (empno,
ename,
job,
mgr,
hiredate,
sal,
comm,
deptno,
valid
INTO v_emp_checksum
FROM emp
WHERE empno = v_empno;
IF apex_application.g fcs (p_array) <> v_emp_checksum
THEN
RETURN FALSE;
ELSE
RETURN TRUE;
END IF;
ELSE
RETURN TRUE;
END IF;

END compare_checksum_table;

CHAPTER 3

TABULAR FORMS

As the last function, you can now create a validation function returning VARCHAR2 which you will

then call on the page, as shown in Listing 3-6.
Listing 3-6. Checksum—Function 3

FUNCTION validate_data_integrity
RETURN VARCHARZ;

FUNCTION validate_data_integrity
RETURN VARCHAR2

IS
v_error VARCHAR2 (4000);

BEGIN
FOR i IN 1 .. apex_application.g_f02.COUNT
LOOP

IF NOT compare_checksum_change (i)
-- we changed the row
AND NOT compare_checksum table (i)
-- however the table data has changed
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THEN
V_error :=

V_error
"<br/>'
'Row '
i
": The version of the data in the '
"table has been change since the last page '
'rendering. Click <a href="f?p='
v ("APP_ID")
v ('APP_PAGE_ID')
v ("APP_SESSION')
"">here</a> to reload the page.';

END IF;

END LOOP;

v_error := LTRIM(v error, '<br/>');
RETURN v_error;
END validate data_integrity;

You can test this code by creating a page validation of type PL/SQL Function Returning Error
Message, using sequence number 1 for the process, and naming the process Check Data Integrity. Set
the process to unconditional and enter the required call to the package procedure. Here is the PL/SQL
code for the page validation:

BEGIN

RETURN tab_form_emp pkg.validate data_integrity;
END;

Next, change one of the records using some other tool such as SQL Workshop, and commit your
changes. Go to the Tabular Form, change the same record and submit the change. You should see an
error message similar to that in Figure 3-20.

1 error has occurred x

= Row 1: The version of the data in the table has been change since the last page rendering. Click
here to reload the page.

Figure 3-20. Tabular Form—Data Integrity Validation Error

You don’t need to use the technique described in this section in a standard Tabular Form. A similar
message will be generated automatically in a standard form. You need the technique and code in this
section only in a manually generated Tabular Form.

Manual Tabular Forms

Aslong as APEX doesn’t allow creation of multiple standard Tabular Forms per page, you will be faced
with a requirement to create a workaround for those cases in which you need to manage one master
table with multiple detail tables.
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Let’s look at how to write the code for a manual Tabular Form. You will use only the following item

types:

You will also use the apex_item package and parse parameters for

apex_item.hidden

apex_item.checkbox

apex_item.text

Column array

Column value

Column size

Column max length

Create a second page (page 2) and call it Tabular Form 2. After that, create a report region for your
manual Tabular Form. You will need to use a subquery. In the subquery you will create one empty row
first, to be able to enter new rows upon request. You will also need to generate a checksum for the rows
which you will use later on to check which rows have changed and run an update for those. Listing 3-7
shows our SELECT statement along with its subquery.

Listing 3-7. Manual Tabular Form—SQL

SELECT

apex_item.
apex_item.
|| apex_item.
apex_item.
apex_item.
apex_item.
apex_item.
apex_item.
apex_item.
|| apex_item.

FROM (SELECT NULL

NULL
NULL
NULL
FROM DUAL

checkbox (1, '#ROWNUM#') empno,
hidden (2, empno)

text (

text
text
text
text
text
text

3
(4
(5
(6
(7
(8
(9

hidden
empno, NULL ename, NULL job,
mgr, NULL hiredate,

sal, NULL comm, NULL deptno,
checksum

)
)
)
)
)
)

(1

ename, 20, 20) ename,

job, 10, 10) job,

mgr, 5, 5) mgr,

hiredate, 12, 12) hiredate,
sal, 6, 6) sal,

comm, 6, 6) comm,

deptno, 4, 4)

0, checksum) deptno

WHERE :request IN ('ADD')

UNION ALL

SELECT empno, ename, job, mgr, hiredate,
sal, comm, deptno,
wwv_flow_item.md5 (empno,

ename,
job,

mgr,
hiredate,
sal,
comm,
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deptno
) checksum
FROM emp)

The select statement for the empty column will run only if the REQUEST is set to the specified value.

Warning Change the column type to “standard report column”, otherwise you will see HTML code in your
report. The need to make this change is new in APEX 4, and has to do with security and cross-site scripting.

The next step is to create four buttons as follows:
e A SUBMIT button to submit the page.

e AMULTI_ROW_DELET button to delete rows. The target of this button will be this
URL:

javascript:apex.confirm(htmldb_delete message, 'MULTI_ROW DELETE');
e An ADD button to add new rows. This button will also submit the page.

e A CANCEL button. This button will redirect to the same page.
Each of these buttons will be positioned in the report region.
You will also need to create at least two branching processes:

¢  On Submit - After Processing When Button Pressed “ADD” Page 2 include
process success message Sequence 5 Conditional

¢  On Submit - After Processing Unconditional Page 2 include process success
message Sequence 10
The first branching will submit the page and redirect to the same page.
You are now ready to write the code you will need for processing. You will create
two processes:

e ApplyMRU: This process updates existing new rows. This process will be
conditional using the PL/SQL Expression: :REQUEST IN ('ADD', 'SUBMIT')

e delete_emp_row, from Listing 3-3. This process and its associated package enable
you to delete rows. Since you already know how to use checksum to ensure data
integrity, you will not repeat that part in this example.

Finally, you need to add a validation:

e Validate Commission: This is a page-level validation ensuring that you can enter a
commission value only for the department SALES, which is department 30. This
validation will be unconditional.

Listing 3-8 shows the procedure for updating and the validation in your package.
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Listing 3-8. Manual Tabular Form—Update and Validation Processes
PROCEDURE save_emp custom (p_message OUT VARCHAR2);

FUNCTION validate_emp_comm
RETURN VARCHAR2;

PROCEDURE save_emp custom (p_message OUT VARCHAR2)
IS

v_ins_count  INTEGER := O;
v_upd_count  INTEGER := 0;
BEGIN
FOR i IN 1 .. apex_application.g_f02.COUNT
LOOP
BEGIN
IF apex_application.g f02 (i) IS NOT NULL
THEN
IF apex_application.g f10 (i) <>
wwv_flow item.md5 (apex application.g fo2 (i),
apex_application.g f03 (i),
apex_application.g fo4 (i),
apex_application.g fos5 (i),
apex_application.g fo06 (i),
apex_application.g fo7 (i),
apex_application.g fo8 (i),
apex_application.g f09 (i)
THEN
UPDATE emp

SET ename = apex_application.g fo3 (i),
job = apex_application.g fo4 (i),
mgr = apex_application.g fo5 (i),
hiredate = apex_application.g fo6 (i),
sal = apex_application.g fo7 (i),
comm = apex_application.g fo8 (i),
deptno = apex_application.g f09 (i)
WHERE empno = apex_application.g fo02 (i);

v_upd_count := v_upd count + 1;
END IF;
ELSE

INSERT INTO emp
(ename,
job,
mgr,
hiredate,
sal,
comm,
deptno

VALUES (apex_application.g fo3 (i),
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apex_application.g fo4 (
apex_application.g fo5 (
apex_application.g fo6 (
apex_application.g_fo7 (i
apex_application.g fo8 (
apex_application.g f09 (

)

v_ins_count := v_ins_count + 1;
END IF;
EXCEPTION
WHEN OTHERS
THEN
p_message := p message || SOLERRM;
END;
END LOOP;

IF v_ins_count > 0 OR v_upd_count > O
THEN
p_message :=
p_message

|| v_ins_count

[| ' row(s) inserted.
|| v_upd count

|| ' row(s) updated.';

END IF;
EXCEPTION
WHEN OTHERS
THEN
p_message := SQLERRM;
END save_emp_custom;

FUNCTION validate_emp_comm
RETURN VARCHAR2

IS
v_message  VARCHAR2 (4000);
BEGIN
FOR i IN 1 .. apex_application.g_f02.COUNT
LOOP
IF apex_application.g_fo9 (i) <> 30
AND apex_application.g fo8 (i) IS NOT NULL
THEN
v_message :=
v_message
|| "<br/>'
|| 'Commission is allowed for the sales department only.'
[l ' (Row '
[l 1
)"
END IF;
END LOOP;
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v_message := LTRIM (v_message, '<br/>');
RETURN v_message;
END validate_emp comm;

The update/insert process will loop through the array of EMPNO (g_f02) and, for all rows containing
the primary key, compare the original checksum with the new calculated checksum. If there is a
difference, it will update the corresponding rows and update the counter. For the added rows where the
array is NULL, it will insert a new row. You will use this PL/SQL block to start that process:

BEGIN
tab_form_emp_pkg.save_emp_custom (:t_message);
END;

and put the &T_MESSAGE. in the Process Success Message section.

The validation process is fairly simple. It will also loop through the array of EMPNO (g_f02) and check
if there is an entry for the COMM column (g_f08) where DEPTNO (g_f09) is different than SALES (value
30). You will use this PL/SQL block for the validation:

BEGIN
RETURN tab_form emp pkg.validate_emp comm;
END;

You can now test your form to confirm that it works as expected. Figures 3-21 through 3-25 walk you
through the steps in the test.

| = NEW EMP MANAGER 7839 4000 28-FEB-11 10 |
= KING PRESIDENT 5000 18-NOV-81 10
= BLAKE MANAGER 7839 @ 01-MAY-81 30
= CLARK MANAGER 7839 2450 09-JUN-81 10
= JONES MANAGER 7839 2975 02-APR-81 20
= SCOTT ANALYST 7566 3000 09-DEC-82 20
= FORD ANALYST 7566 3000 03-DEC-81 20
= SMITH CLERK 7902 800 17-DEC-80 20
= ALLEN SALESMAN 7698 1600 20-FEB-81 300 30
1} WARD SALESMAN 7698 1250 22-FEB-81 500 30
1} MARTIN SALESMAN 7698 1250 28-5EP-81 1400 30
1} TURNER SALESMAN 7698 1500 08-SEP-81 o 30
1} ADAMS CLERK 7788 1100 12-JAN-83 20
B JAMES CLERK 7698 950 03-DEC-81 30
D MILLER CLERK 7782 1300 23-JAN-82 10
1-15

Figure 3-21. Click the Add Row button to add a new row at the top of the form.
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1 row(s} inserted. 1 row(s) updated.

bular Form o able h’ Cancel H Delete H Submit H
EMPHO™ "ENAME JOB MGR SAL HIREDATE COMM DEPTNO'

[} KING PRESIDENT 5000 18-NOV-81 10

O BLAKE MANAGER 7839 01-MAY-81 30

O CLARK MANAGER 7839 2450 09-JUN-81 10

Figure 3-22. Submit the form and notice the success message.

MILLER CLERK Frs2 1300 23-JAN-82 10

NEW EMP MANAGER 7839 4000 28-FEB-11 10

Add Row

Figure 3-23. Notice that the new row is now at the bottom of the form.

Cancel H Delete H Submit u

] KING PRESIDENT 5000 18-NOV-81 10

= BLAKE MANAGER 7839 3850 01-MAY-81 30

Figure 3-24. Try entering an invalid commission value.

1 error has occurred
+ Commission is allowed for the sales department only. (Row 1)

Cancel H Delete H Submit H

EMPNO ENAME JOB MGR SAL HIREDATE COMM DEPTNO
a KING PRESIDENT 5000 18-NOV-81 10
] BLAKE MANAGER 7839 3850 01-MAY-81 30

Figure 3-25. Notice the error message from entering the invalid value.

Caution In a manual Tabular Form, changes are lost after a validation error. If you want to keep the changes,
you will need to display the validation error on an error page, or create a workaround using collections.
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Tabular Forms and Collections

Collections are one of the greatest features of APEX. An APEX Collection is a set of tables, packaged
procedures, and functions for maintaining session-related data. You can use a collection to create,
modify and delete your own datasets without having to touch the original source. Once the processing is
done, you can decide either to save your changes back to the source (insert, update, or delete) or discard
your changes. If you log off or somehow lose your session, you will not be able to retrieve that data again.

The need to use a collection often involves a small portion of data such as a snapshot or a window.
For example, you might want to create a Tabular Form for modifying sales department records for only
department 30. Figure 3-26 shows such a window.

EMP: Created: 22.02.2011 13:12:15 LastDDL: 26.02.2011 14:22:15

| Columns | Indexes I Constraints | Triggers | Data |5cri|:ts | Grants | Synonyms I Partitions | Subpartitions

— Sort by Primary Ke Desc

V'lﬁ% Bk = rel35552'3EReadénly vier 1

&F|EMPMO | ENAME JOB MGR |HIREDATE |SAL |COMM |DEPTNOQ |WALID

MANAGER. 7839 01.05.1981 3850 30Y

7900 JAMES SALESMAN 7698 03.12.1981 a50 30
7844 TURNER ~ SALESMAN 698 08.09.1981 1500 ] 30
7654 MARTIN SALESMAN &98 28.09.1981 1250 1400 30N
7521 WARD SALESMAN 7698 22.02.1981 1250 500 30Y
7499 ALLEN SALESMAN 7698 20.02.1981 1600 300 30y
73689 SMITH CLERK 7902 17.12.1980 800 20
7876 ADAMS CLERK 7788 12.01.1983 1100 20
7788 SCOTT ANALYST 7566 09.12.1982 3000 20
7566 JONES MANAGER 7839 02.04.1981 2975 20 N
7902 FORD ANALYST 7566 03.12.1981 3000 20 N
7960 NEW EMP  MANAGER 7830 28.02.2011 4000 10
7839 KING PRESIDENT 18.11.1981 5000 10N
7782 CLARK MANAGER 7839 09.06.1981 2450 1y
7934 MILLER CLERK 7782 23.01.1982 1300 10

Figure 3-26. A window of data for department 30

Although a collection can accept almost an unlimited amount of data, it wouldn’t make sense to use
one for loading hundreds or even thousands of records. Collections are designed to serve smaller
datasets.

Creating a Collection

The goal here is to show how to work with collections using Tabular Forms. This section will
demonstrate a couple of possible ways and techniques to put collections to use. Specifically, you will:

e Create a collection containing all employees of one department

e Create a couple of alternate processes you could use for updating collections from
a Tabular Form

e Create a process for updating the original source using collection data
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You will continue with the methods used earlier in this chapter, and keep all of your code in a
package. You will use APEX regions and processes only to make calls into your package code.

First, create a procedure and a view. Listing 3-9 shows a procedure for creating a collection
containing all employees of one department. Also in the listing is a view created upon that collection.

Listing 3-9. Procedure and View for a Tabular Form’s Collection

PROCEDURE create emp collection (p_deptno IN NUMBER,
p_message OUT VARCHAR2);

PROCEDURE create emp collection (p_deptno IN NUMBER,
p_message OUT VARCHAR2)
IS
v_collection VARCHAR2 (40) := 'EMP_DEPT';
BEGIN
IF apex_collection.collection exists (v_collection)
THEN
apex_collection.delete collection (v_collection);
p_message := 'Collection deleted.';
END IF;

apex_collection.create collection_from query
(v_collection,
"SELECT a.*, wwv_flow_item.md5(empno, ename, job,
|| 'mgr, hiredate, sal, comm, deptno, valid) '
|| "FROM EMP a WHERE deptno = '
|| p_deptno
)
p_message := p message || '<br/>' || 'Collection created.';
p_message := LTRIM (p_message, '<br/>');
END create_emp collection;

CREATE OR REPLACE VIEW emp_coll v
AS
SELECT seq_id, c001 empno, c002 ename,
€003 job, c004 mgr, co05 hiredate,
€006 sal, c007 comm, c008 deptno,
€009 valid, c010 checksum, c011 delete flag
FROM apex_collections
WHERE collection name = 'EMP_DEPT';

The procedure will check whether the collection exists. If the collection does exist, the procedure
will delete the existing collection and create a new one based on the input. Otherwise, the procedure
creates a new collection.

The view will make it easier to deal with the collection. You will not need to remember the member
number in order to insert, update, or delete a row. The view takes care of the member number for you.

You can now start creating a new page, which will be page 3. Use a standard Tabular Form based on
the view emp_coll v. Include all the columns. The primary key will be the combination of the SEQ_ID
and EMPNO column. Make all columns editable. Make the region title Tabular Form Collection. After
creating the page, change the item type for the columns CHECKSUM and DELETE_FLAG to Hidden.

You will also need to edit the generated SQL for the Tabular Form and add a condition as follows:
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WHERE delete flag IS NULL

This condition will exclude those records from the collection that are marked as deleted.
You will create a select list within the Tabular Form region: P3_DEPTNO. This select list will show a list
of available departments based on the SQL query:

SELECT dname, deptno
FROM dept

You will also need a button displayed after the select list (create a button displayed among this
region’s items) which you will use to trigger the process. Name this button P3_GO0 and assign it a request
GO.

Now you can start creating a page process (Create Collection) on submit for creating a collection.
You will use the following PL/SQL block for this:

BEGig‘b_form_emp_pkg.create_emp_collection (:p3_deptno, :t message);
END;

Make the block conditional to run based on the following PL/SQL Expression:
:REQUEST IN ('G0")

Do not forget to code the following as the success message of the process:

&T_MESSAGE.

Finally, everything is set for testing what you have done. If you select the sales department from the
list and press the GO button, you should get a result similar to the one shown in Figure 3-27.

Welcome: ORA_EXPERTS  Logout

Collection deleted. = ‘

[ Collection created.
e ———_==='_|[_ D125
Deptno [SHES 1| @

W Seqld™ Empno Ename Job Mar Hiredate Sal Comm Depino Vahd

(=] 1 7698 BLAKE MANAGER 7839 01-MAY-81 3850 30 Y

(=} 2 7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30 Y

B 3 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30 Y

D 4 7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30 N

(=} 5 7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30

B 6 7900 JAMES SALESMAN 7698 03-DEC-81 950 30

1-6

Figure 3-27. Tabular Form on APEX Collection

The question now is, how do you update your collection? Following are three possible methods for
updating the collection:

187

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 3 = TABULAR FORMS

188

e Instead of Trigger method
e  Writing packaged procedures for updating of collections

e Using On-Demand Process and Ajax for collection updates

The sections to follow describe each of these methods in detail.

Using Instead of Trigger

The ideal way to update the collection would be to create three instead of triggers on the view for
updating, deleting, and inserting of rows. Thinking further, imagine writing a package that would
automatically create those triggers for you. You would just need to provide your collection query and the
package would generate all of the code for use. You would just place the resulting code in your
application and it would run with the automatic DML process of Tabular Form. Such an approach is,
sadly, too good to be true. Currently, you can’t get the instead of triggers to work with collections. If you
try using instead of triggers, you will receive error messages such as those shown in Figure 3-28.

Errorin mru internal routine: ORA-20001: Error in MRU: row= 1, ORA-01031: insufficient privileges, update "ORA_EXPERTS""EMP_COLL_V" set"SEQ_ID" = b1, "ENAME" = :b2, "JOB" = :b3,
"MGR™ = :b4, "HIREDATE" = :b5, "SAL" = :b6, "COMM™ = :b7, "DEPTNO" = :b8, "VALID" = :b9 where "SEQ_ID" = :p_pk_col

@ Error Unable to process update.

2

Figure 3-28. Tabular Form on APEX Collection—Instead of trigger error

You’'ll immediately notice that the error in Figure 3-28 has to do with privileges. An APEX Collection
is accessible only from the session context, and the trigger is not running in that session context. You
would need to grant access privileges on WWW_FLOW_COLLECTION to your schema, and this is definitely not
the way to go since you would need to change the APEX source code as provided by Oracle Corporation.
Such a change would also pose a security issue. For these reasons, the instead of trigger approach, while
nice to contemplate, is simply not feasible.

Writing Packaged Update Procedures

Before you start writing packaged procedures, you should delete the automatic DML processes that the
wizard created for you on page 3 of your application. You will need to create two procedures in your
package. These procedures are similar to those you wrote for the manual Tabular Forms. Add the code
shown in Listing 3-10 to the package.

Listing 3-10. Update and Delete Procedures for Tabular Form Collections
PROCEDURE save_emp coll custom (p_message OUT VARCHAR2);
PROCEDURE delete emp coll custom (p_message OUT VARCHAR2);
PROCEDURE save_emp coll custom (p_message OUT VARCHAR2)

IS
v_ins_count INTEGER := 0;
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v_upd_count INTEGER 1=
v_collection VARCHAR2 (40) :=
BEGIN
FOR i IN 1 .. apex_application.g_f02.COUNT
LOOP
BEGIN
IF apex_application.g f02 (i) IS NOT NULL
THEN
IF apex_application.g f12 (i) <
wwv_flow item.md5 (apex_application.g fo3 (i),
apex_application.g fo4 (i),
apex_application.g fo5 (i),
apex_application.g fo06 (i),
apex_application.g fo7 (i),
apex_application.g fo8 (i),
apex_application.g f09 (i),
apex_application.g f10 (i),
apex_application.g f11 (i)

0;
"EMP_DEPT';

THEN
apex_collection.update_member
(p_collection_name => v_collection,

p_seq => apex_application.g f02(i),
p_c001 => apex_application.g f03(i),
p_c002 => apex_application.g fo04(i),
p_c003 => apex_application.g fo5(i),
p_c004 => TO_NUMBER(apex_application.g f06(i)),
p_c005 => TO DATE(apex_application.g f07(i)),
p_c006 => TO NUMBER(apex_application.g f08(i)),
p_c007 => TO_NUMBER(apex_application.g f09(i)),
p_c008 => TO NUMBER(apex_application.g f10(i)),
p_c009 => apex_application.g f11(i),
p_c010 => apex_application.g f12(i),
p_co011 => apex_application.g f13(i));
v_upd_count := v_upd_count + 1;

END IF;

ELSE

apex_collection.add_member
(p_collection_name => v_collection,

p_coo1 => emp_seq.NEXTVAL,
p_c002 => apex_application.g fo4(i),
p_c003 => apex_application.g fo5(i),
p_c004 => TO_NUMBER(apex_application.g f06(i)),
p_c005 => TO_DATE(apex_application.g fo07(i)),
p_c006 => TO_NUMBER (apex_application.g f08(i)),
p_c007 => TO NUMBER(apex_application.g f09(i)),
p_c008 => TO_NUMBER(apex_application.g f10(i)),
p_c009 => apex_application.g f11(i)
)
v_ins_count := v_ins_count + 1;
END IF;
EXCEPTION
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WHEN OTHERS

THEN
p_message := p_message
[| "<br/>'
[| "Row: '
|l i
>
|| SOLERRM;
p_message := LTRIM (p_message, '<br/>');
END;
END LOOP;
IF v_ins_count > 0 OR v_upd_count > 0
THEN
p_message :=
p_message || '<br/>'
|| v_ins count
|| * row(s) inserted. '
|| v_upd count
|| ' row(s) updated.';
END IF;
p_message := LTRIM (p_message, '<br/>');
EXCEPTION

WHEN OTHERS
THEN p_message := SOLERRM;
END save_emp_coll custom;

PROCEDURE delete emp coll custom (p_message OUT VARCHAR2)

IS
V_Tow INTEGER;
v_count INTEGER =0;
v_collection  VARCHAR2 (40) := 'EMP_DEPT';
BEGIN
FOR i IN 1 .. apex_application.g f01.COUNT
LooP

v_row := apex_application.g fo1 (i);
apex_collection.update_member

(p_collection_name => v_collection,
p_seq => apex_application.g_fo02(v_row),
p_co11 = 'Y');
v_count := v_count + 1;
END LOOP;
p_message := v_count || ' row(s) deleted.';

END delete emp coll custom;

Before you can start testing this code, you will create two on submit processes on application
page 3:
e Update Collection: The process for updating existing and adding new rows. This
process will be conditional using the following PL/SQL Expression:

:REQUEST IN ('ADD', 'SUBMIT')

190

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 3 = TABULAR FORMS

¢ Delete Collection Member: The process for flagging deleted records to Y. This
process will be conditional using this PL/SQL Expression;

:REQUEST IN ('MULTI ROW DELETE")

You are going to use the following PL/SQL blocks to run these processes. The first PL/SQL block is
for the update process and the second one is for the delete member process:

BEGIN
tab_form_emp pkg.save emp _coll custom (:t_message);
END;

BEGIN
tab_form_emp pkg.delete emp coll custom (:t message);
END;
And, of course, do not forget to put the following into the Process Success Message section:

&T_MESSAGE.

Now, you will test your new version of page 3 and change one of the records in your Tabular Form.
Figure 3-29 shows a change being made.

Subma

Cancal Dialete

Deping RESEARCH =
1 88 GLME MANAGER 7039 01-MAY-81 3050 |m E] ¥
2 Ta09 ALLEN HALEEBMAN T6a8 0-FEBE 1600 300 30 Y
1 7SN WARD SALEEMAN 7858 nFERE 1250 500 » 0
4 7654 MARTIN SALESMAN 7650 BSEPG1 1250 1400 » N
5 744 TURNER HALFSMAN hen 08-3FFHY 1500 L] o0
6 THOO JAMES BALESMAN THGE 0-DEC-E1 S50 n

| AddRow |

Figure 3-29. Making a change to a Tabular Form built atop a collection

You should get a similar result to the one shown in Figure 3-30.
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@ rewis) imseried, 1 rowis) updated. =

“Gancel || Delete | Submit

1 TaiE HLARE MANAGEH TE 07-MAY-81 a0 200 £ : 6
Ed T4 ALLEN SALESMAN 7858 20FEB21 1800 300 30 ¥
< mn WARD SALESMAN 7658 2Fes-81 1250 500 3 Y
4 TEEL MARTIN SALESMAN 7668 28-8EP-81 1250 1400 30 N
5 Thad TURNER SALESMAN TOHE 08-SEP-81 1500 0 30
L] 7900 JAMES SALESMAN g 03-DEC-HT 950 30

Figure 3-30. A success message from making the change shown in Figure 3-29

Updating a Collection via an On-Demand Process

Since a collection is only a snapshot of the original data, you can use a different approach for an update.
You can create some JavaScript code and combine that with an On-Demand Process to update the
collection when a single Tabular Form item changes. The validation of the collection values will be done
only if you decide to save the collection back to the source. You will include only some basic validations
for numeric and date columns in this code.

The code you need to write for this demonstration consists of

e  One procedure for updating a collection member
e Two small JavaScript functions

e Three application items you will use for parsing parameters: T_COL_VAL_ITEM,
T_COL_SEQ_ITEM, T_COL_ATTR_ITEM

¢  One On-Demand Process to call your procedure

Note Always use the same prefix for application items. In this case you are using T_, but you could use any
other letter or any combination of letters in the front.

The procedure code you will add to your package is shown in Listing 3-11.
Listing 3-11. Tabular Form—Collection— Update on Demand

PROCEDURE update_emp coll member (

p_seq_id IN NUMBER,
p_attribute number 1IN NUMBER,
p_attribute value IN VARCHAR2

)
PI’QOCEDURE update_emp coll member (
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p_seq_id IN  NUMBER,
p_attribute number IN  NUMBER,
p_attribute value IN  VARCHAR2

)
IS
v_collection  VARCHAR2 (40) := "EMP_DEPT';
v_number NUMBER;
v_date DATE;
V_message VARCHAR2 (4000);
BEGIN
IF p_seq_id IS NOT NULL
THEN
IF p attribute number IN (4, 6, 7, 8)
THEN
v_number := TO NUMBER (p_attribute value);
ELSIF p attribute number IN (5)
THEN
v_date := TO DATE (p_attribute value);
END IF;
apex_collection.update_member attribute
(p_collection_name => v_collection,
p_seq => p_seq_id,
p_attr_number => p_attribute number,
p_attr _value => p_attribute value
)
END IF;
EXCEPTION
WHEN OTHERS
THEN

v_message := SQLERRM;
HTP.p (v_message);
END update_emp_coll member;

The JavaScript code shown in Listing 3-12, added to the page HTML header of application page 3,
will call the On-Demand Process and check the return value of that process for errors.

Listing 3-12. Tabular Form—Collection—Ajax

<script language="JavaScript" type="text/javascript">
function LPad(ContentToSize,PadlLength,PadChar)

var PaddedString=ContentToSize.toString();
for(i=ContentToSize.length+1;i<=PadLength;i++)
{PaddedString=PadChar+PaddedString;}

return PaddedString;

}

function f update_emp coll member(pThis,pRownum,pAttribNo){
var v_seq array = 'f02_' + LPad(pRownum, 4, "0");
var SeqID = $x(v_seq array).value;
var get = new htmldb_Get(null,$x('pFlowId').value,
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"APPLICATION PROCESS=update emp coll member',0);
get.add('T_COL VAL _ITEM',pThis);
get.add('T_COL SEQ ITEM',SeqID);
get.add('T_COL_ATTR_ITEM',pAttribNo);
gReturn = get.get();
if(gReturn) {alert(gReturn)}
get = null;

}

</script>

The code to implement the On-Demand Process update_emp_coll member will be a simple PL/SQL
block:

BEGIN
tab_form_emp pkg.update_emp coll member (:t col seq item,
:t_col attr item,
:t_col val item);
END;

The last thing you need to do is to call this code from the Tabular Form. You do that by entering
code similar to the following for each column on the form. Place the code in the Element Attributes field
under Column Properties. Following is the code for the ENAME column:

onchange="f update_emp coll member(this.value, '#ROWNUM#',2);"
The third parameter of the JavaScript function is the attribute number of the column in question.
Take care to adjust that value to the right one for each column on the form. The mapping in the view

code (Listing 3-9) can help you do that.
Now run page 3 and try to update some of the rows in the Tabular Form, as shown in Figure 3-31.

e —————— =" _[__7"11>_|[_ 5701
Deptno SALES - D [

W Seqid” Empno  Ename Job Mar Hiredate Sal ‘Comm Deptno Vaid

] 1 7698 MANAGER 7839 01-MAY-81 2850 30 Y

] 2 7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30 Y

(=] 3 7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30 Y

= 4 7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30 N

] 5 7844 TURNER SALESMAN 7698 08-SEP-81 1500 o 30

] ] 7900 JAMES CLERK 7698 03-DEC-81 950 30

1-6

Figure 3-31. Updating rows on the tabular form

You can also activate Firebug and watch what happens at the browser level, as shown in Figure 3-32.
Activate Firebug and switch to the console tab. After updating a column, you should see the process
running in Firebug. Opening that process will display more detail.
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o T‘ € |§ | Konsole= | HTML €SS Skript DOM  Netzwerk Page Speed [(p a
13| Leeren Dauerhait \ Fehler Info Debug-info |
= POST hittp://dks1:7777 phs{apex03{ware_flow.show 200 OK 105ms apex_4_0s (Zetle 1)

Header Post Antwort
Parameter

p_arg_names T_COL VAL ITEM
p_arg_names T_COL SEQ_ITEM
p_arg_names T_COL ATTR_ITEM
p_arg_values DENES
p_arg_values 1
p_arg_values z
p_flow_id 100
p_flow_step_id o
p_instance 853216330193814
p_request APPLICATION PROGESS=update_emp coll member

Quelle

B 3 ._emp_coll_merbersp_instance=8597169301998145p_flow_id=100ip_flow_step id
=0sp_arg_names=T_COL VAL ITEMsp arg_values=DENESip_arg names=T_COL SEQ ITEMip arg values=lip_arg_names
=T_GOL_ATTR_ITEM&p_arg_values=2

Figure 3-32. Watching the On-Demand Process from Firebug

The final step in this exercise is to save the collection data back to the table. For that you will create
e  One validation function that will take care of the data integrity

e  One procedure that will save the data back to the table
Listing 3-13 shows the code for these procedures.
Listing 3-13. Tabular Form—Saving Collection Data Back to the Source

FUNCTION validate collection data
RETURN VARCHAR2;

PROCEDURE update table from collection (
p_deptno IN NUMBER,
p_message  OUT VARCHAR2

)

FUNCTION validate collection data
RETURN VARCHAR2
IS
v_message  VARCHAR2 (4000);
v_checksum  VARCHAR2 (400);
BEGIN
FOR ¢ IN (SELECT empno, ename, job, mgr, hiredate, sal, comm, deptno,
valid, checksum, delete flag
FROM emp_coll v
WHERE checksum IS NOT NULL)
LOOP
SELECT wwv_flow_item.md5 (empno,
ename,
job,
mgr,
hiredate,
sal,
comm,
deptno,
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valid

INTO v_checksum
FROM emp
WHERE empno = c.empno;

IF c.checksum <> v_checksum
THEN
v_message :=
V_message
|| "<br/>'
|| 'Empno: '
|| c.empno
|| ': Snapshot too old.';
END IF;
END LOOP;

v_message := LTRIM (v_message, '<br/>');
RETURN v_message;
END validate collection data;

PROCEDURE update table from collection (

p_deptno IN NUMBER,
p_message  OUT VARCHAR2

IS
v_ins count  INTEGER = 0;
v_upd_count  INTEGER = 0;
v_del_count  INTEGER = 0;

V_message VARCHAR2 (4000);
BEGIN
FOR c IN (SELECT empno, ename, job, mgr, hiredate,
sal, comm, deptno,
valid, checksum, delete_flag
FROM emp coll v)
Loop
IF c.delete_flag IS NULL AND c.checksum IS NOT NULL
THEN
IF c.checksum <>
wwv_flow item.md5 (c.empno,
.ename,
.job,
.mgr,
.hiredate,
.sal,
.comm,
.deptno,
.valid

o N NN nNn NN

THEN
UPDATE emp
SET ename = c.ename,
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job = c.job,
mgr = c.mgr,
hiredate = c.hiredate,
sal = c.sal,

comm = c.comm,
deptno = c.deptno
WHERE empno = c.empno;

v_upd_count := v_upd_count + 1;

END IF;
ELSIF c.delete_flag IS NULL AND c.checksum IS NULL
THEN

INSERT INTO emp
(empno, ename, job, mgr,
hiredate, sal,
comm, deptno, valid

VALUES (c.empno, c.ename, c.job,
c.mgr, c.hiredate, c.sal,
c.comm, c.deptno, c.valid

)

v_ins_count := v_ins_count + 1;
ELSIF c.delete_flag IS NOT NULL AND c.checksum IS NOT NULL
THEN
DELETE FROM emp
WHERE empno = c.empno;

v_ins_count := v_ins_count + 1;
END IF;
END LOOP;

p_message :=

p_message
|| "<bx/>'

|| v_ins_count

|| ' row(s) inserted.

|| v_upd_count

I

|

1

row(s) updated.
v_del count
" row(s) deleted.';

create_emp collection (p_deptno, v_message);
p_message :=
p_message
|| "<bx/>" || v_message;
p_message := LTRIM (p_message, '<br/>');
EXCEPTION
WHEN OTHERS
THEN
p_message := SQLERRM;
END update_table from_collection;
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To be able to do an update of the table, you will need to create a button on your page 3 and name it
SAVE_DATA

You can now call the validation function and the update process on application page 3. You will
create a page level validation of type PL/SQL Function Returning Error Message — Validate Collection
Data and make it conditional upon the new button you created (SAVE_DATA):

BEGIN
RETURN tab_form emp_pkg.validate collection_data;
END;

The process Save Collection to Table will be on submit, and it will be conditional when the button is
pressed (SAVE_DATA). You will also enter

&T_MESSAGE.
in the Success Message of the process

BEGIN
tab_form_emp_pkg.update_table from collection
(:p3_deptno, :t_message);
END;

Now make a couple of changes in your collection and confirm that the code works as expected.

Figure 3-33 shows some changes to be saved to the source table. Figure 3-34 shows the success message
from saving those changes.

[ TabuerFomcotecion KO T T e
Deptno RESEARCH  ~ @

W™ Seqid  Empno  Ename Jobr Mar ‘Hiredate Sal ‘Comm Deptno Vaiid

a1 7566 MANAGER 7839 02-APR-81 2975 20 N

a 2 7788 SCOTT ANALYST 7566 09-DEC-82 3000 20 Y

o s 7902 FORD 7566 03-DEC-81 3000 20 N

o 4 7369 SMITH CLERK 7902 17-DEC-80 800 20 Y

| s 7876 ADAMS CLERK 7788 12-JAN-83 1100 20

1-5

Figure 3-33. Changes to be saved to the source table
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Tabular Farm 1 Tabular Form 2 Tabular Form 3 Tabular Form 4

N

0 row(s) inserted. 2 row(s) updated. 0 row(s) deleted. x
Collection deleted.
Collection created.

[ TabuarFomcollection T T T
DelrlnoEF{EEE{-CT-T“T ®
W Seqld fmpro  Ename Joh War Hiedate sal [ Deptno Valid
D 1 7566 DENES MANAGER 7839 02-APR-81 2975 20 N
=} 2 7788 SCOTT ANALYST 7566 09-DEC-82 3000 20 Y
] 3 7902 FORD CLERK 7566 03-DEC-81 3000 20 N
D 4 7369 SMITH CLERK 7902 17-DEC-80 800 20 Y
=] 5 7876 ADAMS CLERK 7788 12-JAN-83 1100 20
1-5

Figure 3-34. The success message

Caution The examples shown here are not complete, and they focus on single functionalities. If you want to use
the example code in your applications, you will need to complete functionality that I’'ve omitted in order to keep the
examples simple. For example, you will need to take care of newly-added rows when updating a collection using
an On-Demand Process. The code shown here doesn’t do that. However, that functionality should be fairly easy to
add.

Interesting Techniques

This section will cover some other useful techniques for working with tabular forms. These include
e Simple Autocomplete
e Autocomplete returning key value

¢ Clone Row functionality

Simple Autocomplete

APEX 4 introduced a new item type called “Text Field with autocomplete”. Such an item is a simple
select list generated using jQuery libraries. This type of select list allows editing and shows the results as
you type. The only thing you need to do is to define a SQL query like this:

SELECT ename
FROM emp

This item type is not available for Tabular Forms. However, you can implement the same
functionality using a technique written about by Tyler Muth in his blog at

http://tylermuth.wordpress.com/2010/03/16/jquery-autocomplete-for-apex/
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The example to follow uses some of Tyler’s code to create an autocomplete select list for the column
JOB in our example of wizard-generated Tabular Form. Before you do that, you will need to do some
preparation work.

1.  Download the jquery.autocompleteApexi.2.js available in Tyler’s blog.
2. Upload it to your workspace.

3. Reference it on your page:
<script type="text/javascript" src="#WORKSPACE_IMAGES#jquery.autocompleteApex1.2.js"></script>

Now add the following to the tab_form_emp pkg package:

e Procedure for creating a list of jobs based on the EMP table used for the On-
Demand Process

¢ Function for generating JavaScript
These functions and procedures are shown in Listing 3-14.

Listing 3-14. Tabular Form—Autocomplete Functions and Procedures

PROCEDURE get_job;

FUNCTION get autocomplete (
p_item IN  VARCHAR2,
p_rownum IN  VARCHAR2,
p_width IN  NUMBER,
p_process IN  VARCHAR2

RETURN VARCHARZ2;
PROCEDURE get_job
IS
v_search  emp.Jjob%TYPE;
BEGIN
EXECUTE IMMEDIATE 'alter session set NLS_SORT=BINARY CI';

EXECUTE IMMEDIATE 'alter session set NLS_COMP=LINGUISTIC';
v_search := REPLACE (wwv_flow.g x01, '*', '%');

FOR i IN (SELECT DISTINCT job
FROM emp
WHERE job LIKE '%' || v_search || '%")
LOOP
HTP.p (i.job);
END LOOP;

END get_job;

FUNCTION get autocomplete (
p_item IN  VARCHARZ,
p_rownum IN  VARCHAR2,
p_width IN  NUMBER,
p_process IN  VARCHAR2
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RETURN VARCHAR2

IS
v_rownum  VARCHAR2 (20);
v_item VARCHAR2 (20);
v_script  VARCHAR2 (1000);

BEGIN
v_Townum := p_rownum;
v_item := p item || '_" || v_rownum;
v_scrlpt 1=

'<script type="text/javascript">'
'$(document) .ready( function() {'
I$(Il#l
v_item
'").autocomplete(' "APEX"", {'
'apexProcess: '''
p_process
'w1dth '
p_width
)
multiple: false,'
matchContains: true,’
cachelLength: 1,'
max: 100,"
"delay: 150,
'minChars: 1,'
'matchSubset: false'
1
‘1
"</script>';
RETURN v_script;
END get_autocomplete;
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There are only three more things you need to add or change to get your autocomplete list working:

e Modify the SQL created for the Tabular Form and include a call to the function

get autocomplete

e Create an On-Demand Process in the Application Processes:
get job

e  Modify the HTML Expression for the affected column JOB

The modified SQL is shown in Listing 3-15.

Listing 3-15. Tabular Form— SQL for Simple Autocomplete

SELECT empno,

empno

|| tab_form emp pkg.get autocomplete ('fos', '

www.it-ebooks.info

'get_job') empno_display,
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ename, job, mgr,
hiredate, sal, comm, deptno, valid
FROM emp

In this SQL you concatenate the return value of the get_autocomplete function with an existing
display only column, EMPNO_DISPLAY. This function will have four input parameters for

e Thereferenced item for which you create this autocomplete list:
fo4

e  Row number for the current row
e The width in pixels for your select list

¢ The name of the corresponding On-Demand Process
For the On-Demand Process get_job, you will use a simple PL/SQL block:

BEGIN
tab_form_emp_pkg.get_job;
END;

Finally, modify the HTML Expression of the Tabular Form column JOB to

<input type="text" id="fo4_ #ROWNUM#" value="#JOB#" maxlength="2000" size="12" name="f04"+
autocomplete="off" class="ac_input">

You will also need to change the Column Properties for the column EMPNO_DISPLAY from Display as
Text... to Standard Report Column.

If you now run the page, edit the JOB column, and start typing, you should get a similar result to that
shown in Figure 3-35.

Tabular Form 1

17-DEC-80 R RESEARCH

CLERK
CATH

] 7400 ALLEN PANAGE!: 7698 20FEB-81 @ 1600 300 SALES =
PRESIDENT © No
SALESMAN e
U ] WARD SALESMAN 7698 22FeB81 g 1250 500 SALES =) I'.:;S
- O
| 7566 JONES MANAGER 7839 02-APR81 & 2075 RESEARCH = o

@ No

Figure 3-35. Tabular Form—Autocomplete on JOB column

Autocomplete Returning Key Value

The example that follows is based on the page you created in the previous section, with one addition: it
will show an autocomplete select list and upon selection return a key value into another column. The EMP
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table has a column MGR showing the manager’s ID. You will create an additional column showing
manager names (MGR SEARCH ) and parse the selected manager’s ID into the MGR column.
For this, you will need an additional procedure and two additional functions in your package:

e Aprocedure for creating a list of managers based on the EMP table and the
selected manager used for the On-Demand Process.

e Afunction for generating JavaScript. This function will also create an additional
text item used for the autocomplete list. You will assign the array 50 to it.

¢ Anadditional function for returning ENAME from the EMP table for the existing
MGR entries in the EMP table.

These additional procedures are shown in Listing 3-16.
Listing 3-16. Tabular Form—SQL for Autocomplete Returning Key Value

FUNCTION get_manager for id (p_mgr IN NUMBER)
RETURN VARCHARZ;

PROCEDURE get_manager;

FUNCTION get autocomplete key (

p_value IN  VARCHAR2,

p_key item IN  VARCHAR2,

p_rownum IN  VARCHAR2,

p_width IN  NUMBER,

p_process IN  VARCHAR2,
p_max_length IN  NUMBER DEFAULT 8o,
p_size IN  NUMBER DEFAULT 80

RETURN VARCHARZ2;

FUNCTION get manager for id (p_mgr IN NUMBER)
RETURN VARCHAR2
IS
v_ename  emp.ename%TYPE;
BEGIN
FOR ¢ IN (SELECT ename
FROM emp
WHERE empno = p_mgr)
LOOP
V_ename := c.ename;
END LOOP;

RETURN v_ename;
END get_manager_for_id;
PROCEDURE get_manager
IS

v_search  VARCHAR2 (255);
v_output  VARCHAR2 (400);
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BEGIN
EXECUTE IMMEDIATE 'alter session set NLS_SORT=BINARY CI';

EXECUTE IMMEDIATE 'alter session set NLS_COMP=LINGUISTIC';

v_search := REPLACE (wwv_flow.g x01, '*', '%');

FOR i IN (SELECT

ename, €empno

FROM em
WHERE ename LIKE '%' || v_search || '%'
AND empno IN (SELECT mgr FROM emp))
LOOP
v_output := i.ename || '|' || i.empno;
HTP.p (v_output);
END LOOP;

END get_manager;

FUNCTION get autocomplete key (
p_value VARCHAR2,
p_key item VARCHAR2,
p_rownum VARCHAR2,
p_width NUMBER,
p_process VARCHAR2,
p_max_length NUMBER DEFAULT 8o,
p_size NUMBER DEFAULT 80
)
RETURN VARCHAR2
IS
v_rownum
v_name
v_item
v_item html
v_key item
v_script
v_output_item
a_rownum
BEGIN
v_rownum := p_rownum;
v_item := v _name || '_' || v_rownum;
v_item html :=
"<input type="text" id
v_item
"" value=""
p_value
"" maxlength=
p_max_length
"M osize="'
p_size
"" name=""
V_name

VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2

(20);
(5)
(20);
(3000);
(20);
(12000);
(4000);
(400);

= 'f50';

"autocomplete="off" class="ac_input
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Vv

Vv

k
s

ey item
cript :=
'<script type="text/javascript">'
'$(document) .ready( function() {'

| 'style="width:'
| p_width
| 'px">';

I$("#l
v_item
'apexProcess: '''
p_process
)

'width: '
p_width
)

'multiple: false,’
'matchContains: true,’
'cachelength: 1,'
'max: 100, "
"delay: 150,
'minChars: 1,
'matchSubset: false,'
'x02: ''foo'',’

'x03: $(''#'
v_key item
""Y.val()'

l$(;‘l#l

v item

'if (data){'
I$("#l

v_key item
").val(data[1]);"
}l

15!

;'

"</script>';

v_output_item := v_item html || v_script;
RETURN v_output_item;
END get_autocomplete_key;

Listing 3-17. Tabular Form—SQL for Autocomplete Returning Key Value

SELECT empno,
empno

1= p key item || '_" || v_rownum;

""Y.autocomplete(' 'APEX'", {'

'"").result(function(event, data, formatted) {

CHAPTER 3 = TABULAR FORMS

After adding this code to your package you can start modifying your Tabular Form SQL. The
modified SQL is shown in Listing 3-17.

|| tab_form emp pkg.get autocomplete ('fo4', '#ROWNUM#', 85, 'get job') empno_display,
ename, job,
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tab_form_emp_pkg.get autocomplete_key
(tab_form emp pkg.get manager for id (mgr),
'fos',
" #ROWNUM# ' ,
85,
'get_manager'
) mgr_search,
mgr, hiredate, sal, comm, deptno, valid
FROM emp

Listing 3-17 shows the get_autocomplete_key function between columns J0B and MGR. This function
will have input parameters for

e  ENAME of the existing manager returned by the function get manager_ for_id
e The referenced item in which you will parse the key value f05

¢  Row number for the current row

e The width in pixels for our select list

e The name of the corresponding On-Demand Process

To get the newly created column MGR SEARCH into the right order, you will edit the Tabular Form
properties and place the column MGR SEARCH between columns JOB and MGR.
For the On-Demand Process get_manager, use a simple PL/SQL block:

BEGIN
tab_form_emp_pkg.get manager;
END;

Finally, modify the HTML Expression of the Tabular Form column MGR to

<input type="text" id="f05_#ROWNUM#" value="#MGR#" maxlength="2000" size="16" name="f05"+
autocomplete="off">

You will also need to change the Column Properties of the MGR_SEARCH column from Display as
Text... to Standard Report Column.

If you now run the page, edit the MGR SEARCH column, and start typing, you should get the list of
managers. If you select one of them, the entry in the column MGR should change to the corresponding
EMPNO of the selected ENAME. The result should look similar to Figure 3-36.
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. Tabular Form 1 ”3';

Tabular Form 1

{ Canci

| Tabular Form on EMP Tab

Wor Search War

°
7369 SMITH CLERK 2 17DECE0 #5800 (& ::
BLAKE
@
7408 ALLEN SALESMAN Cran 7608 0FEB81 2 1600 300 & (I
IAMES Ne
o ®ves
521 WARD SALESMAN BLAKE 7698 nFEB81 Bl 1250 500 SALES E o
= ves
7566 JONES MANAGER KING 7839 02APRET 2975 RESEARCH =

S No

Figure 3-36. Selecting a value from the list

If you now change the value and select another manager, the MGR column value should change
correspondingly, as shown in Figure 3-37.

Tabular Form 1

Mor Search

7369 SMITH CLERK | CLARK T7e2 | 17-DEC-80 _‘i 800 RESEARCH :.l No
= —  @Yes
7408 ALLEN SALESMAN BLAKE 7658 20-FEB-81 ;J 1600 300 SALES & No
..... = e 9 Yes
7521 WARD SALESMAN BLAKE 7698 22-FEB-81 iJ 1250 500 SALES 2 Ne
..... T Yes
7566 JONES MANAGER KING 7839 02-APR-81 gl 297 RESEARCH s

Figure 3-37. Returning the key value

You can now hide the MGR column by changing the HTML Expression from type text to type hidden:

<input type="hidden" id="f05_#ROWNUM#" value="#MGR#" maxlength="2000" size="16" name="f05"+«
autocomplete="off">

Then remove the column heading in the Report Attributes.

Caution Moving the column to the end of the report or simply changing its position will cause an error while
trying to submit the page. If you must move the column, then undo the changes in the HTML Expression; change
the parameters in the function used in the SQL statement; check your processes, procedures, and functions in
order to make sure you are referencing the right array; and then move the column.This example will not work with
the new way of adding rows in Tabular Forms. You will need to code it by adding an UNION ALL statement to your
SQL which will add a row upon a REQUEST on page load.
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Clone Rows

In one of my recent projects the customer had a requirement to easily clone rows in a tabular form. My
colleague and friend Linh Dinh helped me devise a solution, which you can read about in his blog at

http://www.dinh.de/wordpress/

We developed a small piece of code to clone rows. The goal was to clone one or more rows, change
them, and save them. Our solution allows for new rows to be added at any position in the table, not just
attheend.

You'll need to do the following to prepare a new page for a demonstration of this approach:

e Copy page 1 to page 4 and remove all of the custom coding created earlier.
e Change the SQL of the Tabular Form report.
e Add asmall bit of JavaScript code to the page header.

¢ Modify the column holding the image/link for this process.
Following is the new SQL for the Tabular Form report:

SELECT empno, NULL clone, empno empno_display, ename, job, mgr,
hiredate, sal, comm, deptno, valid
FROM emp

This SQL will create a new column CLONE, to hold the image for cloning the selected row. You will
need to move that new column right after the checkbox. You will edit the column properties and put a
link in the HTML Expression

<a href="#" onclick="javascript:fn_CloneRow(this);">
<img src="#IMAGE_PREFIX#copy.gif" alt=""></a>

You will also need to change the column properties from Display as Text... to Standard Report
Column.
Finally, you will add a small bit of JavaScript to the page header, as shown in Listing 3-18.

Listing 3-18. Tabular Form—Javascript for Cloning Rows

<script type="text/javascript">
function fn_delete(pThis)

var 1_tr=$x_UpTill(pThis,'TR");
1 tr.parentNode.removeChild(1l tr);
}

function fn_CloneRow(pThis) {
$(pThis).parent().parent().clone(true,false).insertAfter($(pThis).parent().parent());

newRow = $(pThis).parent().parent().next();
newRow.find('[type=hidden]"').val('");
newRow.find('[name=fcs]').val('Z");
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newRow.find('[type=checkbox]").remove();
html RowHighlight($(newRow).get(0),"#9E0200");

//

Delete Cloned Row

newLink = $(newRow).find('img')[0];
newlLink.src = '/i/del.gif';
$(newLink).parent().removeAttr('onclick');

$(newLink).parent().get(0).onclick = function() {

fn_delete(this)};

</script>

Figure 3-38 shows the results after clicking a few clone icons.

CHAPTER 3 = TABULAR FORMS

W Clone

s b
s 0

Empno Ename Job Mar  Hiredate

7839 KING PRESIDENT 18-NOV-81

7698 BLAKE MANAGER 01-MAY-81 30
. MANAGER - 01-MAY-81 30
MANAGER 09-JUN-81 0

. MANAGER - 09-JUN-81

Figure 3-38. Tabular Form— cloning rows

This script can easily be extended to create empty rows as well. You could also change the IDs of the
new items (currently those are copied). Please, use this with caution. It is suitable for Excel-like data
management only, where you have a plain grid of text-only items and would like to easily multiply the
rows without taking much care of the data integrity. I could imagine using it in combination with

collections.

Summary

Tabular Forms are one of the greatest features in APEX. Without this functionality, APEX 4 simply
wouldn’t be as successful as it is. However, there is still potential to improve on this feature and make it
. Desirable improvements include

even better

Multiple Tabular Forms per page

Dynamic Actions for Tabular Form elements
Increasing the number of arrays

More options for adding/copying rows

Item options equal to those of page items
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In this chapter, we’ve looked at many techniques for using Tabular Forms, and for implementing
some of the functionality in the preceding list.

Note For even more information about Tabular Forms, you can visit a demo application that | maintain at the
following URL: http://apex.oracle.com/pls/otn/f?p=31517:1. Look in Section VI of the demo for examples of
Tabular Form usage.
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CHAPTER 4

Team Development

by Roel Hartman

In this chapter we will cover Team Development features. Team Development is an APEX application
within the Application Express development environment itself and was introduced in version 4.0 of
APEX. Figure 4-1 shows the Team Development main menu.

%

Features Milestones

Bugs Feedback

Figure 4-1. Team Development main menu

Team Development can be used to track features, bugs, milestones, and other elements, but the
most striking functionality is the Feedback feature. Using Feedback you can support the reporting and
communication of bugs and enhancement requests from your end users, from a test or a production
environment to your development environment and vice versa. This chapter will cover the setup of this
built-in functionality and give some examples of how to use it. You'll also see how to use APEX views and
packages to enhance Team Development’s functionality to meet your specific needs.

The different parts of Team Development, pictured in Figure 4-1, are discussed in more detail later
in the chapter. Each section ends with some tips and tricks on how to extend the usability of the
standard features. As an example, we’ll use the development of an application you are familiar with:
Oracle Application Express itself.

Milestones

Although Milestones is the second option in the menu shown in Figure 4-1, defining milestones is
usually the first thing you'll want to do when you start with Team Development. A milestoneis a project
management term, marking the end of a stage, like the delivery of a work package. Milestones are used
to determine whether or not a project is on schedule. For this reason, milestones are usually the first
thing to define. The milestones in our example are the delivery of APEX Early Adopter Release 1, Release
2, and the final production versions of APEX 4.0 and 4.1.

www.it-ebooks.info

211


http://www.it-ebooks.info

CHAPTER 4 = TEAM DEVELOPMENT

212

The Basics

Figure 4-2 shows the high-level data model used to record milestones. A milestone is categorized by a

Milestone Type, associated with a Release, and owned by an Owner. The Milestone Type, Release, and
Owner entities are not implemented as actual tables, but as a list of used values, like ‘select distinct

milestone_type of milestones’.

i MILESTONE [ MILESTONE TYPE 1

- =

...
( APEX_TEAM_MILESTONES >

Figure 4-2. Data model of Milestones

The advantage of the non-normalized implementation in Figure 4-2 is that you can create
milestones very quickly, without defining most related master data beforehand. All information
regarding milestones is exposed through the APEX_TEAM_MILESTONES view. That view is mainly based on
the WWV_FLOW_EVENTS table.

To create a milestone, as shown in Figure 4-3, you have to set the milestone date and add some
additional information. When entering this additional information you might notice there is a feature in
the user interface that differs from the other parts of APEX, but is generally implemented in Team
Development. For some kinds of fields you have the option to select a value from a select list or enter a
new value. Be aware that the new value supersedes the value in the select list. So if you enter a new
value, that one will be used, regardless of whatever you selected in the select list.
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T
* Milestone APEX 4.1
® Date|07/01/2011 =
Type (Major Release %) New Type
Owner | joel 44 New Owner
Rel (41 %) New Release
Selectable for Fi No 3
Created By: HR, 66 minutes ago
Description 4+
Description
APEX 4.1. is the major release of CY2011. Will contain a number of features as
described in the Statement of Direction
(http:/ /www.oracle.com/technetwork/developer-tools/apex/application-
express /apex-sod-087560.html)
~
Annotations =T
Tags
:APEX 4.1

Figure 4-3. Example of a Milestone

Following are some descriptions of the fields shown in Figure 4-3:

The Typefield can be used to differentiate the type of the milestone, such as, Early

Adopter, Major Release, or Patch Release.

The Owner field indicates who is responsible for the milestone. The select list is
populated from all fields within Team Development where you can enter names,
like assigned to, contributor, and others, so you are not restricted to previous
entered milestone owners. Note that the names you enter will be converted to

lowercase.

The Release field defines the version of the software you set the milestone for. In

our example you can expect releases like 4.0, 4.0.1, 4.0.2, and 4.1.

The Selectable for Features field gives you the option to hide milestones when
adding a Feature. This can be used for milestones that are tentative and not yet
ready for use. Note that switching this off for a milestone doesn’t impact the
features that are currently assigned to that milestone. Furthermore, you can add a

full description of the milestone and add tags to it.

In the current version (4.0.2) of APEX there are some minor defects regarding milestones. In the
Team Development dashboard, only the future milestones you've defined show up. And you have to be
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careful when deleting milestones, because there is no check that a milestone is not used somewhere
else.

Tip From the Team Development dashboard you can create a milestone with one click by using the plus icon in
the upper-right corner of the milestone region on that page.

Extending Milestone Functionality

Later in this chapter you will learn how to display the information you entered in a Gantt chart, but first
you have to set up your own Team Development Enhancement application. For this new application
you can pick any schema owner you like, because you will only use the standard APEX views and
packages within this application. Set the Application Alias to TDE (for “Team Development
Enhancement”) and create an empty home page in that application with HOME as Page Alias.

Once you've done that, create a link to that application via the menu Team Development Links.
Click Create Link, give the link a meaningful name and set the Target to f?p=TDE :HOME. Now you can
access your newly created application from within Team Development using the Manage Links action
from the Team Actions menu region on the right side of the Team Development main page.

An even nicer tweak is to add an image with a link to the Team Development main page. To do this
you need to access your APEX Administration tool. Then navigate to Manage Instance and pick Define
System Message. Now create a new Custom Message like this:

<script type="text/javascript">
$(function(){
if ( $v('pFlowStepId')=="4000") {
// Create Image + Link to Team Development Enhancement on this page"
$('.apex-list-horizontal')
.append('
<div class="noncurrent">
<div class="image">
<a title "Team Development Enhancement"
href "f?p=TDE :HOME"
target = "_blank" >
<img width ="128"

height ="128"
alt ="Team Development Enhancement"
title ="Team Development Enhancement"
sIC ="/i/apex/builder/apex_sample app_128.png">
</a>
</div>

<div class="label">

<a title="Team Development Enhancement"

href="{?p=TDE :HOME"
target="_blank" >
Team Development Enhancement

</a>

</div>
</div>
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);
}
}s

</script>

This code adds an image with a link to your application to the Team Development main page, just
like in Figure 4-4. You have to adapt the href and src attribute to your liking. Please note that all HTML
text used as a parameter to the append function should be on one line, without additional carriage
returns. In the listing above the code is formatted just to improve readability.

—_— |
. /
Features Milestones To Dos Bugs Feedback Team Development
Enhancement

Figure 4-4. Team Development menu with your own Enhancement

Features

Using Featuresyou describe the functionality you want to add to or change in your application. You can
assign a Feature to an Owner and a Feature can have a Contributor. You can also make a distinction
based on Focus Areas, like Charts, Interactive Reports, or Themes. Once you've decided when to
implement a feature, you can assign it to a certain Release and Milestone. Although earlier on you might
have defined a milestone as set for a certain release, that relationship isn’t used in the feature
functionality. You can break down features into subfeatures, adding detail to your planning and making
different people responsible for different subfeatures.

The Basics

In Figure 4-5 you can see how the data model used for the Features functionality is implemented. In
addition to the select lists for the Owner, Contributor, Focus Area, and Release fields, there are three
other select lists you'll encounter when defining a feature: Status, Desirability, and Priority. Unlike the
other select items, these last three contain predefined and fixed values, and cannot be customized.
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Figure 4-5. Data model of Features

MILESTONE

~

REFERENCE VIEWS

|
FEATURE

APEX_TEAM_FEATURES

.

D

[ FEATURE HISTORY } [ FEATURE PROGRESS J

Values in the Status, Desirability, and Priority lists are defined using the following views in the APEX
schema: WWV_FLOW_FEATURE_DEF_ST CODES, WWV_FLOW_FEATURE_DESIRABLITY, and
WWV_FLOW_FEATURE_PRIORITIES. The same holds for the other “status” views. In a future version of APEX
you will probably be able to change these values to meet your own standards.

In Figure 4-6 you’ll find an example of the Feature functionality. You can begin to get an idea of
what is available to you by looking at the various fields in the figure.

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 4 = TEAM DEVELOPMENT

# Feature MWon-Flash charts

Tags [Charts
Feature Owner [ hilary 3] New Owner |
Contributor | patrick + | New Contributor
Focus Area | Charts +| New Focus Area
Release [D New Release
Feature Status [ Under consideration - 10% & ]
Desirabllity | 2. Highly desirable |
Priority | 3. Normal priority £
Milestone | APEX 4.1 - 07/01/2011 +
Parent Feature 'Deveibpmenl_f_or Mo_bflé Devices - 41 i E]

Created By: HR, 2 weeks ago

Start Date | 02/01/2011
Due Date / Date Completed 07/01/2011

Public Feature Summary

Charting - Provide for chart rendering without using Flash (to enable display on mobile devices).

97 of 4000

Publish this feature

Figure 4-6. Example of a Feature

There is some date information that you can add to a feature, like start and due date. The latter is
defaulted to the date of the corresponding milestone. You can also add more details like a description, a
justification, and a progress log. You can use these fields to create your own reports.

Although the standard options already offer you a lot of functionality, you can even expand the
amount of data you can enter. If you click on the Team Development Settings in the task list on the right
side of the Team Development home page, you can enable the tracking of attributes for all aspects of
application development, like user interface, testing, security, and the like. Figure 4-7 shows the drop-
down menu items to enable this level of tracking.
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Figure 4-7. Dialog to enable tracking attributes

For each of these tracking attributes you enable, a new region within your features screen appears at
the bottom, as shown in Figure 4-8.

Status | L. Not started H

e e T

Assignee | alan : New Assignee

Documentation

We need to document this thoroughly, because it is very complex.

Figure 4-8. Additional documentation region

So now you know what all these fields are for, you can use the standard functionality of APEX to
customize the display of the features interactive report to fit—more or less—your specific needs. Figure
4-9 shows a customized report.

Parent : Development for Mobile Devices

Due Date Feature Contributor Effort Status Percent Remaining
& 07/01/2011 Non-Flash charts patrick 80 10 T2
Vd 07/01/2011 Mobile devices Themes Jjoel 120 20 96

Parent : Enhance Interactive Reports

Due Date Feature Contributor Effort Status Percent Remaining
& 07/01/2011 Allow multiple reports on one page marc 240 30 168
Vd 07101/2011 Support of Pivot Queries anthony 60 10 54
300

Figure 4-9. Customized feature report

Starting from the standard features interactive report you can achieve the result, as shown in Figure
4-9, by applying these steps using the Action menu:
1. Set Control Break to Parent Feature.

2. Filter on “Parent Feature is not null”.
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3. Select the Columns you want to display. You have to select the Control Break
column as well or the break won’t work.

4, Compute the “Remaining” by entering a computation like BA * (100-BG),
where BA refers to the Effort and BG to the Status Percent.

5. Aggregate the Effort—and maybe the Remaining as well.

Extending the Features Functionality

Now that you’ve entered some project information it would be nice to see this information in a way
you're used to when running projects: in a Gantt chart.

Create a new Chart Page in your Team Development Enhancement application, pick a Project Gantt
chart as the type to display, set the other settings as you like them, and enter this SQL query:

SELECT NULL link
FEATURE_NAME task_name
FEATURE_ID task_id
PARENT FEATURE_ID parent_id

NVL(START_DATE,SYSDATE) actual_start
NVL(DUE_DATE,SYSDATE)  actual _end

, FEATURE_STATUS progress

FROM APEX_TEAM_FEATURES

START WITH PARENT_FEATURE_ID IS NULL

CONNECT BY PRIOR FEATURE_ID = PARENT_FEATURE_ID

v v v v e

With the data presented in Figure 4-9, you'll get a Gantt chart when you run the page. You'll notice
that the start and end dates of the parent features don’t match the dates of the subfeatures. You can
solve that by including the calculation of those dates in the SQL using analytic functions. Later in the
chapter, you'll learn how to let Anychart do the calculation, when you’ll generate the XML used by the
Chart by yourself.

To enable the collapse functionality in this Anychart Gantt, you have to set the Show Datagrid
property to Yes and disable all Include on Datagrid items, as shown in Figure 4-10.

Show Mavigation Bar Yes -
Show Datagrid Yes ~

Date Format =

Include on Datagrid: [ 1d [ Mame [~ Start Date [Tl End Date

Timeline Height 20 Item Height 12 ltem Padding 5
Timeline Start Date 5| End Date i3]
Start Marker End Marker Middle Shape
Actual Task State None * Mone ¥ | | Full *
Task Progress None ~ None * HalfCenter -
Planned Task State None ~ None = Ful -

Figure 4-10. Feature Gantt settings

Now, let’s create a link from the Gantt chart back into Team Development. Notice we didn’t include
alink in the SQL query, because that solution doesn’t work anymore. Instead, go to the Chart Series and
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add an Action Link to a custom URL target where the URL is set to:

f?p=4800:9001:&SESSION. : :N0:9001:P9001_ID:#ID#. If you run the page again you'll see something like
what’s shown in Figure 4-11. Now click on a bar in the charts and you will be redirected to the page
where you can view and edit the feature you clicked. Notice the parameter used is #ID# and not the
actual column name you provided in the SQL.

0 'l Feb'11 Mar ‘11 Aol May 11 X1l [YRT!
. Hamse StartTime  End Tima I+
7.3 101724 31 7 |14 21 28| 7 |14 21 284 (11 18 35/ 2 9 (16|23 30 6 13(20 7 4 11|—

0% | ot

w Development for Mobls Devices 20110110 | 2011.07.01

1

2 Mebie devices Themes 110401 | 2011.06.01 (= FL -
3 tionFlash charts 01103.01 | 2011.07.01 e 10 | —
4 w Enhance Interactive Reports 20110408 | 201L07.01 f—— % ;|
5 Suppart of Prvot Querics 20110501 | 2011.06.15 E 10+

3 Allow multiple reports onone page | 20110411 | 2011.06.01 [=—— N

Figure 4-11. Feature Gantt example

To Do’s

To Do’s are small pieces of work, or actions, you assign to your co-workers and want to track. As with
features, you can create a multilevel breakdown of To Do’s. But if you really want to keep track of things,
creating a multilevel breakdown might not be the wisest thing to do, because if you have a lot of To Do’s
defined, it can be rather difficult to keep oversight of them all. Also, since Team Development is not a
real planning tool (compared to Microsoft Project, for example), all the figures you enter, like dates and
estimated effort, are not accumulated to the higher level. So you cannot simply rely on those figures;
you’ll need some additional reports to get closer to the real situation.

The Basics

The data model for the To Do part is shown in Figure 4-12. This gives you an idea of how the tables and
views are related and where the fields on the page in Figure 4-13 come from.

Figure 4-12. Data model for To Do items
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A To Do (also known as a Task) is assigned to someone and can have a contributor, or an additional
contributor. A To Do has a certain status. Similar to Features, this status is hard coded using a view:
WWV_FLOW_TASK DEF_STATUS_ CODES. You can add more details to a To Do by specifying a Category, a
Release, a Feature, and a Milestone. Figure 4-13 shows an example of a To Do item.

All information regarding To Do’s is exposed through the APEX_TEAM_TODOS view, which is mainly
based on the WWV_FLOW_TASKS table. And, similar to features progress, all information entered in the
progress area is recorded as Task Progress and represented as a list of activities carried out.

R s ® T Do Action Implement new Chart Library

Assigned To |_hilary ] New Assignee
Contributor | mare + | New Contributor
Parent To Do A

Status | Not started - 0% B
Created By: HR, 10 days ago

StanDate 03/01/2011 5
Due Date 04/29/2011 |G
Date Completed |

Category | Implementation . NewCalegnry'
Release | 4.1 v New Release |

Description
Implement the selected Chart Library.

Feature 4 - Non-Flash charts =

APEX 4.1 07/01/2011 B

Figure 4-13. Example of a To Do

Extending the To Do Functionality

Now that you've explored the planning and activities aspects of Team Development, it would be nice to
present Milestones, Features, and To Do’s in one Gantt chart. Following are some of the details you'll
need to attend to in order to accomplish that goal:

e Theroll-up of start and end dates from lower-level Features to higher-level
Features or from To Do’s to Features—defined as the Parent Feature of a Feature
or the Feature of a To Do

e Defining, and showing in the Gantt chart, a predecessor for a To Do—defined as
the Parent To Do of a To Do
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e Defining, and showing in the Gantt chart, what To Do is the last step for a
Milestone—defined as the Milestone property of a To Do

First create a new Project Gantt Chart. You can use the SQL query provided earlier in “Extending the
Features Functionality,” or any other valid query for the chart, because you won't use the results of that
query anyway.

Once the region is created, you can delete the generated chart series. Now, create a (dummy) HTML
region before the Chart region with a hidden field, named P3_XML_PG. Next, edit the Chart XML by
providing this custom XML:

<?xml version = "1.0" encoding="utf-8" standalone = "yes"?>
<anygantt>
<settings>
<background enabled="false" />
<navigation enabled="true" position="Top" size="30">
<buttons collapse_expand_button="false" align="Far"/>
<text>Project Gantt</text>
</navigation>
</settings>
<datagrid enabled="true" width="400" />
<styles>
<task_styles>
<task_style name="defaultStyle">
<actual>
<bar_style>
<middle>
<fill enabled="true" type="Gradient">
<gradient angle="-90">
<key color="#689663" position="0"/>
<key color="#6B9866" position="0.38"/>
<key color="#B4FFAB" position="1"/>
</gradient>
</fill>
</middle>
</bar_style>
</actual>
</task_style>
</task_styles>
</styles>
&P3_XML_PG.
</anygantt>

See Figure 4-14 for where to put these lines of code.
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| Region Definition |[EIERVIEITCER

Region Name: To Do Project Gantt

[EE8 | chart Settings || Chart Series || Dispiay Settings || Gantt Settings || Chart XL || Refresh

“Chart Settings

Chart Type ProjectGantt v
* Chart Width 1000 * Chart Height 400

Color Scheme Lookf +
Custom Colors | |

No chart series found.

Chart XML

Use Custom XML Yes ~

Custom XML
<?xml version = "1.0" encoding="utf-£" standalone = "yes"?>
<anygantt>

>

<settings>
<background enabled="false” />
<navigation enabled="true" position="Top" size="30">
<buttons collapse_expand button="false™ align="Far"/>
<textrProject Gantt</text>
</navigation>
</settings>

.
)

<datagrid enabled="true" width="400" />
<atyles> L=
<task_styles>
<task_style name="Gantt">
<actual>

Figure 4-14. Custom Chart XML

Instead of using the standard #DATA# replacement, the chart will use the contents of the P3_XML_PG
field to generate the chart. So define a On Load — After Header page process to load data into that field
using a function you will create shortly:

begin
:P3_XML_PG := GenerateProjectXML;
end;
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See Figure 4-15 for where to put this code.

Process: 1of 1 Name: Get XML

\Name | Process Point| | Source| Messages  Conditions | Security |Configuration |Comments.

Page: 3 To Dos
* Name GetXML
Type: PL/SQL anonymous block

* Sequence 10
Process Point On Load - After Header .
Run Process Once Per Page Visit (default) v

* Process [Download Source]

‘begin
:P3_XML PG := GenerateProjectXML;
end:

Figure 4-15. On Load - After Header Process

For now you have to disable the validation of the PL/SQL code, because the function is not available
yet. Next switch to APEX’s SQL Workshop and define that function:

create or replace function GenerateProjectXML
return varchar2

is
1 chart_data xml  varchar2(32767);
1 task_xml varchar2(32767);
1 connector xml varchar2(32767);

cursor tasks is
select link

, task_type
, name
, id
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, parent_id
, predecessor
, milestone_id
s to _char(actual start,'YYYY.MM.DD') start date
, to _char(actual end, 'YYYY.MM.DD') end date
, progress
from
( select null link
, T task_type
, todo_name name
, todo_id id
, feature_id parent_id
, parent_todo_id predecessor
, milestone_id milestone_id
, start_date actual start
s due_date actual _end
, todo_status progress
from apex_team todos
union
select null link
, "F' task_type
, feature_name name
, feature_id id
, parent_feature id parent_id
, null predecessor
, null milestone_id
, null actual_start
, null actual_end
, feature_status progress
from apex_team features
union
select null link
, M task_type
, milestone name
, milestone_id id
, null parent_id
, null predecessor
, null milestone_id
, milestone_date actual_start
, null actual end
, null progress
from apex_team milestones
order by 5

start with parent_id is null
connect by prior id = parent_id

)
begin
-- Project Chart Opening Tag
-- Define "auto_summary" so Anycharts does the calculations
1 chart_data_xml := '<project chart>'||
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'<auto_summary enabled="True" />'

)

-- Task & Connectors Opening Tags
1 task_xml := '<tasks>';

1 connector_xml

1= '<connectors>';

-- Loop through series data

for c1 in tasks
loop

if cil.task_type ='T' -- ToDo

then
-- Task Tag
1 task_xml

)
1 connector_xml :=

if c1.milestone_id

then

N

)
is not null

:= 1 task_xml [

"<task id="" ||c1.id
"name="" | |c1.name
"parent="" | |c1.parent id
'actual start="' ||ci.start dat
'actual end="' ||cl.end date
'progress="" | |c1.progress
'style="Gantt" />’

1 connector_ xml [
'<connector ' |
"type="FinishStart" ' [
"from=""||c1.predecessor ||"'"
"to="" ||c1.id [

1 connector xml := 1 connector xml

end if;

elsif ci.task type = 'F' -- Feature

|
'<connector ' |
"type="FinishStart" ' [
"from=""||c1.id [
"to="" ||cil.milestone_id||

1 />l

)

then -- Start / End / Progress are auto-calculated

1 task xml

1= 1 task xml

'<task id=""
"name=""
'parent=
st

)

||c1.id
| |c1.name
| |c1.parent_id

elsif cl.task type = 'M' -- Milestone

then -- A Milestone has no End date
:= 1 task xml

1 task xml

'<task id=""

|
||c1.id
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"name="" | |c1.name [
'actual start="'||c1l.start date||'" '||
iy
5
end if;
end loop;

-- Task Closing Tag
1 task_xml := 1_task_xml||'</tasks>";

-- Periods Closing Tag
1 connector xml := 1 connector xml||'</connectors>';

-- Project Chart Closing Tag
1 chart_data xml := 1 chart data xml ||
1 task_xml [
1 connector xml ||
'</project_chart>';
return 1 _chart data_xml;
end;

If you run the page you’ll get a representation of your Team Development data in a Gantt chart. See
Figure 4-16 for an example.

Project Gantt s || Bndl
January 2011 February 2011 March 2011 #prl 2011 May 2011 June 2011
- Name Start Vime End Time
2|9 |w|na|ln|s | nlaolw|s|n|a|w|s|w||m|i]|s|s5in|ln]|ss
1 w Development for Mobile Devices 2011.03.01 | 2011.05.13 v W %
2 * Mable devices Themes 0110301 | N1L04.01 PE— 10%:
3 Create an PhonefiPad they 2011,03.01 | 2011,04.01 Y E—
4 v NonFlash charts 2011.03.01 | 2011.05.13 L W o
5 Make a kst of avaiable Che 2011.03.01 | 2011.03.21
3 Pick the Chart Library 2011.03.28 | 2011.04.01 @L
7 Implement new Chart Libra 2011,04.04 | 2011.05.13 fr—
8 w Enhance Interactive Reports 20110115 | 2011.03.01 PEEE— 2t
g w Support of Prvot Queries 2011.02.01 | 2011.03.01 P 0
10 Change SQL Parser 20110201 | 2011.03.01 ES—— 10
11 Allove multiple reports on one o
12 Create IR Customisable Templs 2011.01.15 | 2011.02.28 —
13 APEX 4.1EAL 20110501 | 2011.05.01 & ow
14 APEX 4.1EA2 011.06.01 | 2011.06.01 o%

Figure 4-16. Gantt chart with Milestones, Features, and To Do’s

Bugs

Bugs cover a functionality we are all familiar with. Bugs are deficiencies in the products we deliver, like
software or documentation. The model for bug-tracking is built using a similar data structure as the
other pieces of Team Development. Figure 4-17 shows the model. You'll see a few real tables, a few views
with fixed values, and some dynamic lists of values.
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Figure 4-17. Data model of Bugs

All information regarding To Do’s is exposed through the APEX_TEAM BUGS view, which is mainly
based on the WWV_FLOW_BUGS table.

A Bug has a Status, a Severity, and a Priority. The values in these select lists are defined in the views
WWV_FLOW_BUG_STATUS_CODES, WWV_FLOW BUG_SEVERITY, and WWV_FLOW BUG_PRIORITY. When resolving a bug,
it’s assigned to a person and planned to be fixed by some release, milestone, and/or date. Furthermore
you can add a lot more information on the bug itself, like the platform, browser, or operating system.
Figure 4-18 shows an example of a filed bug.

= Bug Fields like Status, Severity, Priority are predefined

Status | 10. Entered )
Severity | 3. Significant Impact $

Priority | 2. By next patch B

Created By: HR. 8 days ago

gned To | anthony &) New Assignee
FixByRelease [41 3| New Release
Target [ APEX 4.1 07/01/2011 )
Estimated Fix Dale 04/01/2011 =
Actual Fix Date A
Duplicate of Bug EEJ

Figure 4-18. Example of a Bug

Because a Bug only contains a Fix Date—and no start date or effort—you have to link a Bug to a To
Do in order to use a reported Bug in your customized Gantt Chart. The Bug section is intended for
capturing issues that might be customer browser- or operating system-specific.
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Feedback

Of all functionality in the Team Development application, Feedback is without any doubt the most
valuable. Feedback offers you a simple mechanism to communicate with your end users. And Feedback
can be installed in your application with just a few mouse clicks. All information regarding Feedback is
exposed through the APEX_TEAM FEEDBACK view, which is mainly based on the WWV_FLOW_FEEDBACK table.
The data model showing all tables and views related to the Feedback functionality is shown in Figure
4-19.

( FEEDBACK h [ FEATURE ]
REFERENCE VIEWS >, e
Feedback status [ BUG
Feedback type e
( TODO
\ J
i D
L]
]
1
( FEEDBACK FOLLOW UP ]

Figure 4-19. Data model of Feedback

The APEX_TEAM_FEEDBACK view contains a lot of information regarding the environment of the user
who enters the feedback. It not only contains the page and workspace identifiers, but also the complete
session state, and even information about the browser used and the IP addresses of client and server.
And if that’s not enough to fit your needs, there are eight additional attributes at your disposal.

Feedback Process

The feedback process as implemented in Team Development consists of a couple of steps that form a
cycle together. The first step is creating a feedback entry by a user. Then the feedback is exported from
the environment the user is working in and imported in the development environment. The developer
analyzes the feedback and responds to it. He can also log the feedback entry as a Bug, a To Do, or even a
Feature. The responses, which may contain questions for clarification, are exported from the
development environment and imported into the user’s environment. Then the user can follow up to
the developer’s question. That information can be exported again and that cycle can go round and
round, as Figure 4-20 indicates.
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export

import

SN

Feedback
Deployment
System A

Followup

-

Response

import

Figure 4-20. Feedback process flow

export

Log as
Bug

To Do

Feature

Within one development environment you can manage feedback from multiple sources—for
instance, from a test and production environment, or even multiple production environments running

at different customer sites.

Enable Feedback

In your application, add a Page of type Feedback Page. When you keep the default settings, the Feedback
page itself is created, an entry is added to the navigation bar, and feedback is enabled. When you or the
users of your application click on the link in the navigation bar, a page pops up like in Figure 4-21.

Feedback

Page: 1. Home

Feedback

Application: 103. Team Development Enhancements

Feedback Type | Bug

ar
s

Figure 4-21. Feedback pop-up page
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Because this is just a page in your application, you can change all fields and behavior to match your
requirements. When creating the page itself you can create up to eight custom attributes to the feedback
page. These attributes are included in the submit process that is generated by the wizard. The default
select list Feedback Type is created from select the name, id from APEX_FEEDBACK TYPES order by id.
If you needed more or different Feedback Types, you might think of adding records to this table but, like
alot of these kind of select lists in Team Development, it isn’t a table, but a view with predefined data. So
that wouldn’t work. Also, replacing the select list with your own dynamic or static select list isn’t a good
idea, because pages in Team Development rely on values that exist in that view. So let’s just keep that
one as it is.

But you can add an item, as long as it fits within a varchar2(4000) column. In the example in Figure
4-22 I added two additional items to help qualifying the feedback when it comes in by letting the end
user enter a Severity and Priority.

Feedback

("Cancel ) ( Submit Feedback )

Application: 27619, Team Development Enhancements

Page: 1. Home
Feedback
2
Feedback Type | General comment _?'

Severity | 2. Nowork around 3 |

Priority | 3. Within 1 month 3 |

Figure 4-22. Customized Feedback pop-up page

If you've defined your own feedback items, you have to change the standard Submit Feedback Page
Process a little. For example:

apex_util.submit feedback (

p_comment => :P102_FEEDBACK,
p_type => :P102_FEEDBACK TYPE,
p_application_id => :P102_APPLICATION_ID,
p_page_id => :P102_PAGE_ID,
p_email => :P102_EMAIL,
p_attribute 01 => :P102_SEVERITY,
p_label 01 => 'Severity',
p_attribute 02 => :P102_PRIORITY,
p_label 02 => 'Priority');

You have to use your own items as values for the parameters p_attribute_01, etc., and for easier
interpretation of the values it is a good idea to provide the parameters p_label_01 with a value that tells
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what attribute 01 actually is. One of the parameters is the users’ email address. This is automatically
filled with the email address of the user—but only if you use the APEX authentication. If you use another
type of authentication, you should place your own function here to extract the email address from the
username. Or, if you use public pages with no authentication at all, you should add an email address
item on your feedback page.

Exporting Feedback to Development

If you develop your applications in the same workspace as your users are using, there is no need to
export and import the feedback. But that’s a very unusual case. Mostly you develop on a development
instance and your users are testing in a test environment—perhaps even more than one—and running
production in another environment.

Exporting feedback starts from the Application Builder main page. When you press the Export
button there you get a list of objects you can export. Just click the last one, called “Team Development
Feedback” (see Figure 4-23), or click on the Feedback tab on the far right.

Export

Application Websheet Files Themes Plug-ins Defaults

- Direction Export feedback to development
From Deployment System DEMO
Changes Since

File Format UNIX «
File Character Set Unicode UTF-8

Figure 4-23. Export Feedback to Development

All feedback entered after the date you enter in the “Changes Since” field will be exported. Usually
you'll set that to the date you last exported the feedback. Leave it empty for all feedback.

Note You only can export feedback for the whole workspace, which is to say, for all applications that are
contained within the workspace.

One other setting is called the Deployment System. This setting is used to distinguish feedback from
one workspace and another. That’s especially important if you have deployed your application in more
than one workspace, like test and production, or in production at multiple customer sites. This way you
can see where feedback originates from and where the responses on the feedback should be sent to. In
order to make this distinction, you have to be sure that this value is different for each implementation.
You can set this value in the APEX Administration utility, via Edit Workspace Information, as shown in
Figure 4-24. There it is called the Feedback Synchronization Source Identifier and it’s defaulted to the
Workspace Name.
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Workspace Identifier 1046001172510731

* Workspace Name DEMO
First Schema Provisioned DEMO

Feedback Synchronization Source Identifier DEMO
Figure 4-24. Change Feedback Synhronization Identifier

The feedback export file is named feedback_export_from <Deployment System>.sql.If you entered a
date/time value in the Changes Since field, the filename is appended with _since <datetimestamp>.

Note Change the Feedback Synchronization Source Identifier for every workspace you deploy to a unique and
meaningful name.

Importing Feedback into Development

From the Application Builder main page you can access the import function. You can import the
exported feedback, which is just a SQL file, like any other APEX component. You can import the
feedback as many times as you like and in any other workspace you want. If you try to import feedback
into the same workspace you exported it from, you'll get an error. Feedback is uniquely identified by the
Deployment System and a sequence number.

Processing Feedback

Once you've imported feedback you can start processing it. Figure 4-25 shows the screen from which
you begin doing that.

ROEL-1 Team Dev p Ent ts (15911) — Home (1) Feedback Type: Enhancement Request
gLl Fil=d by apex_public_user (smail@address. com) 01-JAN-11 11.08.35 286078 AW -05:00 Browser AppleWebKit/534.10 (KHTML,
To Do Gantt Chart takes too long ki)
Chrome/8.0.552.231
Safari/534.10
05: Macintosh; Intel 0S X 10_6_5;
en-Us
Severity: 2. NoWork Around

ty: 1. ASAP.
Status: No stalus

Updated On: 01-JAN-1111.09.35.286083
AM -06:00 —
APEX_PUBLIC_USER

[ Edit | Follow up] [ Log as Bug ‘ Log as Todo | Log as Frﬂlure]

Figure 4-25. Process Feedback
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When you press the Log as Bug button on the page in Figure 4-25, a bug is created and, apart from
the information entered in this page, some context is filled in, like the application, the page, and the
version. Figure 4-26 shows the resulting bug report.

Converting feedback to a bug will set the feedback status to closed.

Feedback: A takes a lot of time to render this page.
Type: Bug
Created By: ANONYMOUS
Feedback Logged: Wednesday December 29, 2010 15:50
Application: 103. Team Development Enhancements
Page: 2. Features

Bug Title A takes a lot of time to render this page.

Severity | 3. Significant Impact :
Release | 4.1 .
Assign To | hilary %] New Assignee

Figure 4-26. Bug report created from feedback

Strangely, other information that is captured by using feedback isn’t automatically added to the
bug, like the platform, browser, and operating system. And even more interesting stuff, like the complete
session state, is captured but not copied to the bug description. There is also no visible reference from
the bug to the feedback to retrieve that information afterwards.

Similar to creating a bug from a feedback entry, you can also create a To Do from a feedback entry,
or even transform a feedback entry into a Feature. Remarkably, only when transforming a feedback entry
into a To Do, is there an option to delete the feedback entry. But deleting feedback before the issue is
completely solved isn’t a good idea, because of all the information that’s contained within the feedback
that might be relevant for sorting out the issue.

Notice that Figure 4-26 mentions “Converting feedback to a bug will set the feedback status to
closed”. Despite this message, that isn’t really the case. In the current version of APEX (4.0.2 as I write
this chapter), you must change the status of the feedback by hand.

Instead of —or in addition to—logging the feedback as a Bug or a To Do item, you can also edit the
feedback. Doing so, you can change the status and add comments. See the example in Figure 4-27.
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Log as Bug Logas To Do : Log as Feature
Status 2. Additonal information requested v
Tags CHART,

Developer Comment

Tt takes too leng to render. We have to look inte the
at might be the problem. Or an unexpected large
of entries in the charc?

Public Response

Thanks for your feedback. In order to investigate this issue
er, can you provide us with the number of entries
you expect in the chart?

Enter new follow up!
Once we received the number of entries we have to create a test environment to
simulate the issus.

98 of 4000

Figure 4-27. Comment on a Feedback

The next challenge is to get those comments back to the originating system. After all, it doesn’t do
much good to comment on feedback if the person originating that feedback never gets to see the
comment. The next section shows how to meet this challenge.

Exporting Response to Deployment

For exporting our response back to deployment, we have to take the same steps as when exporting
feedback from deployment into development. Notice the Direction in Figure 4-28 when exporting the
feedback. It says Export response to deployment now.

Directlon Ex.port lespoﬁ se o deplwmén!
Deployment System ROEL +
Changes Since Fi

Fila Format UNIX -
File Character Set Unicode UTF-8

Figure 4-28. Export response to deployment

And now you can also select the Deployment System. The select lists contain every deployment
system for which there is feedback imported beforehand. This feedback export file is now named
feedback_import_for ROEL.sql. You can see in Figure 4-28 that ROEL is the system selected in the
Deployment System dropdown.

Importing Response into Deployment

You have to take the same steps to import your response into the deployment system as you do when
importing feedback into development. The difference is that you are going in the opposite direction.
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Note If you try to import a response into an environment it wasn’t exported for, you'll get an error.

After importing, you will see that the changes you made in development are reflected in the
feedback of the deployment system, as shown in Figure 4-29. And although the Developer comments
you entered are exported, they are not imported.

n Team Development Enhal

1 by apex_pubBc_user (emaig

ncements (15911) — Home (1) Enhancement Request

ire: mj 04-JAN-11 11.09 35 286078 AM -DE AppleWebkit/534.10 (KHTML
ke Gecka) Chrome/8.0.552 231
Safan/534.10
Macintosh; intel 05 X 10_6_5:
Public Response enUS
2. No Work Around
1.ASAP
Additional information requasted

To Do Gantt Chart takes too long

03-JAN-11 02.10.46.994544 PM

[. idl(.-.- Follow |.-_‘.- [_L‘ asBup | LogasTo :-:-“-. L asf ea!-u:.-] +01:00 - DEMO

Figure 4-29. Import response into deployment

Once you’'ve imported the response, you have reached the end of the feedback lifecycle. But
sometimes you need some additional information to solve an issue, as in the example above. Of course,
you can call or email the person who submitted the feedback, but there is an option within Team
Development that supports this functionality as well. Unfortunately, it is not automatically
implemented, but you can implement it yourself with some additional easy steps.

Extending Feedback: Create a Report

The first thing to do is to create a report on the feedback, so the user can not only report feedback, but
also has insight on the status. To begin, create a report page, with page number 103 in this example, and
make it accessible according to your standard application navigation style; it can be an entry in a list, a
tab, or a link in the navigation bar. The following select statement selects the data from the
apex_team_feedback view and should show only the feedback for the current application. You can also
choose to narrow the selection down, so users can only see the feedback they entered themselves, or
feedback with a certain status. That’s all up to you.

SELECT feedback number "Nr."

, feedback_id "Follow up"
, feedback
) CASE

WHEN feedback type
WHEN feedback_type

1 THEN 'General Comment'
THEN 'Enhancement Requested'

N

WHEN feedback type = 3 THEN 'Bug'
END "Type"
, CASE

0 THEN 'No Status'

1 THEN 'Acknowledged’

2 THEN 'Additional Info. Requested'
3 THEN 'Open’

4 THEN 'Closed’

WHEN feedback_status
WHEN feedback_status
WHEN feedback_status
WHEN feedback_status
WHEN feedback status
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END "Status"
, page_name "Page"
, public_response "Response"
FROM  apex_team_feedback
WHERE application id = :APP_ID
ORDER BY updated_on DESC

Figure 4-30 shows what the report page you're trying to achieve will look like.
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Nr. Page Eeedback Type Status

Eollow Up

Is there an option to change the

colors on the Gantt Chart? General Comment

3 Features

#

Enhancement Additional Info_ Thanks for your feedback. In order to investigate this issue any further, can you 3
1 Ipime 1900 Grotr Clo Sakusiten ki, Requested Requested provide us with the number of entries you expect in the chart? ‘LZ

Figure 4-30. Feedback response report

To get that result, you have to make some minor changes. First, the column Follow Up in Figure 4-
30 is used as a Link Column. Set the Link Text to the image of your liking and set the URL target to
javascript:FollowUp( '#Follow up#');. The Javascript function is defined in the Function and Global

Variable Declaration section of the page as

function FollowUp( pId ){
$s('P103_FEEDBACK ID', pId);
$("#FollowUp').show();

Within the same page, create a new HTML Region named FollowUp with two items:
P103_FEEDBACK_ID and P103_FOLLOW_UP. Set the Static ID of the region to FollowUp, and set the Region
Attributes to style="display:none; width:540px". So, the region will be hidden by default and shown
when a user clicks the little edit image in the report. Also create a Region Button there to submit the

page.

Next, create an On Submit Page Process to save the follow up on the feedback using the

apex_util.submit feedback followup procedure, as shown in Figure 4-31.
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Page: 103 Feedback Report
* Name Save Follow Up
Type: PL/SQL anonymous block

* Sequence 10
Process Point On Submit- After Computations and Validations -
Run Process Once Per Page Visit (default) -

* Process [Download Source]

APEX UTIL.SUBMIT FEEDBACK FOLLCWUP

( P_FEEDBACK_ID => :P103_FEEDBACK ID
, P_FOLLOW UP => :P103_FOLLOW_UP

» P_EMAIL => NULL

)i

Figure 4-31. Save Follow Up Process

You can also show the follow up on that page using the apex_util.get feedback follow up function
or querying the apex_team_feedback followup view. Once the follow up is entered by the end user, that
information can be transferred back to the development system.

Extending Feedback: Feeding Back the Follow Up

You execute the same steps to get follow up back into the development system as you did to get the
feedback from deployment to development. You export and import the feedback, and the follow up is
exported and imported as well.

Note The Changes Since setting when exporting feedback applies only to the feedback itself and not to the
follow up. So when using this setting, follow up is only exported if the feedback is changed after the entered date.
Exporting all feedback may be more appropriate.

Further Enhancements

Instead of waiting for the feedback to arrive in your development environment, you can also opt for
sending the entered feedback by email. This may be only for the more serious entries, but that’s up to
you. And of course that will only work if there is a mail server configured for sending email from APEX.
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Another enhancement you might think of is sending feedback automatically by email on a regular
basis. Obviously you need a mail server configured for this. You can create a procedure like the one listed
below and use the apex_plsql_job.submit_process function to schedule the procedure.

Create or replace procedure send_feedback
( p_workspace apex_workspaces.workspace%type
, p_send_to varchar2

is
1 mail_id number;
1 clob clob;
1 blob blob;

1 mail blob  blob;

1 dest_offset number := 1;

1 src_offset number := 1;

1 amount integer := dbms_lob.lobmaxsize;

1 blob_csid number := dbms_lob.default_csid;

1 lang ctx integer := dbms_lob.default lang ctx;
1 warning integer;

-- The name of the Workspace you want to export the Feedback from
1 workspace_id apex_workspaces.workspace id%type;
-- Search string for removing all "trash". Real SQL starts from there
1 search varchar2(255) := 'set define off';
begin
-- Get the ID of the Workspace and set the environment
1 workspace_id := apex util.find security group id ( p_workspace );
wwv_flow api.set security group id( 1 workspace id );
-- Create the mail object
1 mail_id := apex_mail.send
(p_to => p_send _to
, p_from => 'apex@oracle.com'
, p_subj => 'Feedback Export from Deployment to Development'
, p_body => 'See the attachment.'

)
-- Create the CLOB
-- Export the Feedback to Development for the Workspace provided
1 clob :=
wwv_flow utilities.export feedback to development ( 1 workspace id );
-- Convert to BLOB
dbms_lob.createtemporary ( lob loc => 1 blob
, cache => true

)s

dbms_lob.converttoblob ( 1 blob

» 1 clob

, 1 _amount

,» 1 _dest_offset

» 1 src_offset

, 1 blob_csid

,» 1 lang_ctx

» 1 _warning

)
-- Remove all "trash", so only real SQL is left over
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dbms_lob.createtemporary ( lob _loc => 1 mail blob
, cache => true

)5
dbms_lob.copy( 1 mail blob
, 1 blob
, dbms_lob.lobmaxsize
, 1
, dbms_lob.instr( lob loc => 1 blob

, pattern => utl raw.cast to _raw(l search)

)s
-- Add the file as a BLOB attachment to the mail
apex_mail.add_attachment
( p_mail_id => 1 mail_id
, p_attachment => 1 mail blob
, p_filename => 'feedback export from '||lower(p workspace)||'.sql’
, p_mime_type => 'application/text’
)
commit;
end;

Wrap Up

Now that you know about the functionality of Team Development, it may become clear that the
planning capacity of Team Development doesn’t beat a “real” project management tool, like Microsoft
Project. Even if you add some nice Gantt charts, which are an absolute necessity for any planning tool,
Team Development still lacks too much functionality. Here are a fewof the things you can’t do with
Team Development:

e Add a capacity to a resource (like 40 hours per week).
e Plan using the given capacity.
e Add a cost to aresource, so you can plan how much money you have to spend.

¢  Monitor how many hours a resource spends, using an interface with a time
reporting application.

e Add multiple predecessor to To Do’s, so you can plan and execute the actions in
the right order and determine the critical path.

Of course, you can build all this in your custom Team Development Enhancements application, but
capacity planning and critical path determination are complex mathematical issues and not easy to
solve. Still, for small projects (up to five people or so), Team Development might be a very convenient—
and inexpensive—tool to use. But when a project starts getting more complex, you have to spend some
money and buy a specialized tool to support your business.

That said, the Feedback feature of Team Development is in itself so powerful—especially when you
add functionality like that shown in the examples—that for Feedback alone you should consider
usingTeam Development. When you're in the test phase of your project in particular, Feedback will
facilitate communication between users and developers. Your application can only benefit from that.
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CHAPTER 5

Globalization

by Francis Mignault

As of its first release, APEX has supported globalized applications. Since, by definition, a web application
can be accessed from anywhere, globalization is an important feature to consider. APEX and the Oracle
database provide the functionality to help you build applications that can display data based on the
location of the end user.

In this chapter, we will cover two major aspects of globalization: translation and localization.
Translation allows you to run applications in multiple languages without having to duplicate the logic.
Localization is used to format and display the content in the application based on where the end user is
located. Even if your applications are internal or intranet applications and do not need to be translated,
the globalization parameters may still be useful for date and number formatting.

The first part of this chapter will be about translations. It will show you how to install the builder in
different languages, how to translate an application, along with the configuration required to do so.
Translation also covers how to implement the mechanism to switch from one language to another while
executing an application. The second part of the chapter will cover localization, including time zones
and date formats.

As you probably know by now, APEX is built with PL/SQL and runs directly in the database, allowing
for the use of all language specifics available in the Oracle Database. As an example, you could change
the time zone or NLS_SORT using either an alter session or, in certain cases, built-in APEX utilities. Using
the Oracle language capabilities allows you to build applications in 132 supported languages while the
APEX builder is available in ten different languages: English, German, Spanish, French, Italian, Japanese,
Korean, Brazilian Portuguese, Simplified Chinese, and Traditional Chinese.

Loading Languages

When APEX is first installed, English is the default language. In order to be able to use the builder in
other languages, you must install them. This will also translate Interactive Reports menus and error
messages that will be used by the translated applications.

The scripts required to load any of the nine other languages available for the builder can be found in
the APEX zip file within the builder folder, as shown in Figure 5-1. This directory contains one
subdirectory for each of the available languages.

Note APEX is available in two different downloads, English Only and All Languages.
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= ) apex

= I builder
I de
I es
I fr
it
I ja
I ko
|0 pt-br
|20 zh-cn
| zh-tw

Figure 5-1. Language directories of the APEX zip file

Within each directory, a language loading script is identified by the language code (for example,
load_de.sql or load ja.sql).

To load the language, you must first set the NLS_LANG environment variable at the OS level. Check the
documentation for the proper command for your operating system (in this example we are running on
Windows XP). Note that this setting is always the same for every language being loaded:

set NLS_LANG=AMERICAN_AMERICA.AL32UTF8
Then, run the appropriate load_lang.sql script in sqlplus using sqlplus / as sysdba:

ALTER SESSION SET CURRENT_SCHEMA = APEX_040000;
@load_lang.sql

where lang is the specific language (for example, load_de.sql for German or load_ja.sql for Japanese).
You can remove a language by running the corresponding unload_Iang.sql script.
Once the language is loaded, the option to use this language in the APEX login page can be found at
the bottom of the login region, as shown in Figure 5-2.
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ORACLE Application Express

Enter Application Express workspace and credentials.

Wurkspace| |
S
‘ Username| |

‘%- Passwurd| |

Click here to leam how to get started

Oracle Application Express is a rapid Web application development tool that lets vou share data and create custom applications.
Using anly a Weh hrowser and limited programming experience, yau can develop and deploy powerful applications that are both fast
and secure.

Language:Enulish,lFrangaisl

Figure 5-2. Available and loaded languages for the builder

The option to change the language of the builder is also available on the APEX builder home page, as
Figure 5-3 shows.

ORACLE Application Express \askosme ATV ( Logad )
SEIL Warkahop = eam i ot Adminiaratnn v

sseeeee Craele HE Local [Aes ]

ot aion Exgeans isa
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Experience, you can develop and
aaghoy applicalions et ar fasl
v seTum

Applicatinn Sullder BGL Wakshop Taam [avenpment Al intstrasan 0.0F availabis
e Il irn el
= PLIEGIL Wb Tooki 101 2.06
Hews | Upprade APEX 4.0 - Admin T days sgn e requined Paore irdsomatian
I English
i 1 Show All Frangars
Fefmaze All Heleases
Feahires o

Figure 5-3. Loaded languages for the builder and internal text

There is a report available in the Administrative APEX workspace (internal) which shows which
languages have been loaded for the builder. To view this report, log in as the administrator of the
internal workspace and select the option Installed Translations under Manage Instance.
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Translating Applications

Some systems are required to be bilingual or even multilingual, depending on where and how they are
used. Applications are becoming more commonly available on the Internet and users may prefer to
access them in their own language. For example, Google, Hotmail, and even the iPhone are multilingual
since the business market is worldwide.

The translation process has two parts: first the configuration of the parameters, and then the
application translation itself. Applications have to be translated and published every time changes are
made to the primary application so that they can be applied to all the languages.

The first step required to translate an application is to configure the Globalization Attributes. They
are defined in the Shared Components of the application (see Figure 5-4).

P i L@ Transiate Application

L= L) Text Messages
| @ olobalization Atiibutes

Figure 5-4. Globalization Attributes option

This section is also accessible via the Edit Application Properties and the Globalization tab.

The first thing to do is define the primary application language. To do so, simply choose the
language in the Application Primary Language select list, shown in Figure 5-5. The Application Primary
Language setting is extremely important, since all functionalities will be localized in the chosen
language. This parameter should be set even when translation is not required. By setting this parameter,
sorting, CSV exports, Interactive Reports and APEX messages will be translated and localized for the
primary application. The default value of the Application Primary Language is always English (United
States) (en-us).

The way APEX supports multilingual applications is by creating one copy of the primary application
for each translated version. At run time, this is transparent to the end user. The developer makes
changes to the primary application, and then publishes these to the translated versions. This will be
explained in more detail later in this chapter.
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Ciefinition Security

Application: 100 PBELANGER 01

Application Primary Language | Englizh (United States) (en-us) v
Application Language Derived From | Application Primary Language hd

Application Date Format

Application Timestamp Farmat

DIDID

Application Timestamp Time Zone Format
Automatic Time Zone | Mo %
Autarnatic C5V Encoding | Yes »

Mo translations found.
Figure 5-5. Globalization attributes

Application Language Derived From

Once the primary language is defined, the Application Language Derived From parameter must be set,
as shown in Figure 5-6. This will determine how APEX decides which language will be used when
running the application. Using this parameter, APEX will execute the corresponding mapped
application.

Application Primary Languade | English (United States) (en-us) b
Application Language Derived From & Application Primary Language v
Application Date Format | Mo MLS {Application not translated

Application Primary Language

Browszer (uze browser language preference)

Application Timestamp Time Zone Format Application Preference {uze FSP_LANGUAGE_FREFEREMCE)
tern Preference (use item containing preference)

Seszion

Application Timestamp Farmat

Automatic Time Zane

Automatic CSY Encoding | Yes ¥

Mo translations found.

Figure 5-6. List of choices for Application Language Derived From

The different options to derive the language from are

e NO NLS (Application not translated): If no translations are required for the
application.
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e Application Primary Language: Uses the primary language value as the application
language. This is useful in order to run tests in a specific language. For example, if
the primary application is en-us (English US) and a fr-ca (French Canada)
application is mapped, you could change the primary language to fr-ca and use
the Application Language Derived from “Application Primary Language” setting to
run the fr-ca application. It is important not to forget to change the primary
language back to its original setting once testing is complete. When the primary
language is changed, the interactive report menus and the APEX error messages
will both be displayed in that language.

e Browser (use browser language preference): When using this option, APEX will
check the browser language and execute the mapped application in the same
language code. For example, if the browser is set to fr-ca, APEX will run the
mapped fr-ca application if it exists. If, let’s say, no fr-ca application exists, it will
use the primary application language.

e Application Preference (use FSP_LANGUAGE_PREFERENCE): This setting uses an
APEX Preference to determine which language to use. Prefences are
programmatically set using the APEX_UTIL.SET_PREFERENCE procedure and are
linked to an application user. To check the user preference, you can use the API
APEX_UTIL.GET_PREFERENCE:

APEX_UTIL.GET_PREFERENCE (

p_preference IN VARCHAR2 DEFAULT NULL,
p_user IN VARCHAR2 DEFAULT V('USER"))
RETURN VARCHAR2;

e Item Preference (use item containing preference):

This setting can be confusing due to its use of an application item called
FSP_LANGUAGE_PREFERENCE and not a preference. When you use this option, an
application item called FSP_LANGUAGE_PREFERENCE has to be created in the Shared
Components. After, to set the language of the application, a simple change of the
value of FSP_LANGUAGE_PREFERENCE is needed. For example in PL/SQL one could
write:

:FSP_LANGUAGE_PREFERENCE := 'fr-ca' ;

Once the value is changed, in the next page rendering, APEX will check that value
and run the corresponding mapped application with the corresponding language.

Deriving the language using this method can sometimes be tricky when accessing
a specific page in a specific language via a direct external URL.

For example, to access page 200 in fr-ca with a primary application in en-ca and
while setting the FSP_LANGUAGE_PREFERENCE, the URL would be:

http://domain:port/pls/apex/f?p=999:200::::FSP_LANGUAGE_PREFERENCE:fr-ca

In that case, APEX will start to execute the application id 999, page 200 in the
default primary language en-ca. Then, it will set the application item
FSP_LANGUAGE_PREFERENCE to fr-ca as defined in the URL.
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The en-ca application, which is the primary language, will be displayed, since the
application item is set in the URL and will be processed during the page rendering.
The problem here is that even if we want to see the fr-ca as specified in the URL,
the first page view will still show the en-ca version. Only subsequent pages will be
in fr-ca.

One way to be able to see the fr-ca version on the first call would be to always go to
a page that sets the application item and branches back. In this page, the
FSP_LANGUAGE_PREFERENCE would be set, followed by a redirection to page 200, in
our example, in order to then display the right application in fr-ca. The language
switch will then be transparent to the end-user.

Another option to change the language via the URL is the P_LANG parameter. This
can also be used to set the language when deriving the language with
FSP_LANGUAGE_PREFERENCE item, although this will not change the value of the
FSP_LANGUAGE_PREFERENCE application item.

http://../pls/apex/f?p=999 :1 :0 :::::8p lang=fr-ca

e  Session: The last option for Application Language Derived from is Session, which is
new in APEX 4.0. When this option is selected, APEX will determine the
application language from the session setting.

The session is set using the APT APEX_UTIL.SET_SESSION_LANG or by using the
P_LANG parameter in the URL. For example:

http://../pls/apex/f?p=999 :1 :0 :::::8p lang=fr-ca

To get the session language value, use the API APEX_UTIL.GET_SESSION LANG or use
the variable BROWSER_LANGUAGE. To reset the session language value use
APEX_UTIL.RESET_SESSION_LANG. Those APIs can be used in application processes
or in database packages and procedures.

Mapping
Once you have set the Globalization Attributes, the next step is to map your application to the language
you would like to translate it to.

Translations have to be mapped to an application ID. Those IDs will be used to generate the
applications that APEX will run when a specific language is required. To do so, go to Translate
Application under Globalization in the Shared Components of the application, and select the first
option: Map your primary language application to a translated application. You will get to the
application language mapping page as shown in Figure 5-7.
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Home - Application Builder - Application 130 Shared Components - Translate © Mappings

( Cancel \'I( Delete \'ILi Apply Changes J

Tao perform a translation, yvou create a unique application |D for the translated application. Use
this page to map an existing application 10 to & translation application 1D, Mote thatwhen a
application mapping is deleted, any corresponding translated applications are also he deleted.

Primary Language Application 130 SWITCH
* Translation Application 9131|
* Language Code | French (Canada) (fr-ca) w
Image Directony | i
Comments

Figure 5-7. Application Language Mapping configuration

Enter the corresponding application ID. This ID must be available in the APEX installation. The
translation actually creates a copy of the application. This application will use the Application ID
entered here and will be available for exports and statistics only.

One way of making sure that the translated application IDs are not already in use is to define a
development standard and reserve a range of IDs. For example, all the translated applications could use
ID 9001 and up. So application 131 would be mapped to application 9131. This standard also makes it
easier to see that two applications are related when exporting and importing them. Also note that
translated application IDs cannot end with 0; an error message will be displayed if that is the case.

Once the Application ID is defined, you can enter the language and the image logical directory
defined in the web server configuration that the mapped application will use. Using this option, all the
images used by the application will have to be in that directory.

Once the mapping is done, you will see the following message: “Translated applications are
published as new applications. You must specify a primary language application ID and a translated
language application ID for each application and for each language you wish to translate.” That means
that you can create as many mappings as required, one for each language that your application is going
to be translated to.

CSV Encoding

When exporting the data in a CSV format, it is important to make sure that the character set of the
application running will be used. Setting Automatic CSV Encoding to Yes, as shown in Figure 5-8, will
export the data in the character set of the language of the application that is currently running.

To set Automatic CSV Encoding, go to Globalization Attributes in the application Shared
Components.
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Home - Application Builder - Application 120 Shared Components - Edit Globalization Attributes

Definition Security

Application: 120 globalization

Application Primary Languade | English (Canada) (en-ca) b
Application Language Derived From | Browser (use browser language preference) v
Application Date Format | DO-kOMN-1 E]
Application Timestamp Format | DD-kA0N-v"Y HHZ24 . MI.S5XFF E]

Application Timestamp Time Zone Format | DD-RO N HH.MILSS5XFF P TZR E]
Automatic Time Zone | Mo %

Automatic G5V Encoding | Yes v

122 = es
11 = ft-ca

Figure 5-8. Automatic CSV Encoding option

If Automatic CSV encoding is not set to Yes when running multilingual applications, Excel exports
may not display special characters correctly. If it is enabled, the output will then be properly converted
to match the localized applications.

Translating an Application

The translation process consists of seeding the translated application, translating text either manually or
via an XLIFF file, and finally publishing the translated application. This process must be done every time
you make changes to the primary application, before they will appear in the translated versions.
Translating an application creates a new hidden application that is exportable/importable, but not
modifiable.

All the following steps are in Shared Components, Translate Application.

Seed Translatable Text toTranslation Repository

The seeding process creates entries in the APEX translation repository which will allow application text
to be translated.

To initiate the seeding process, select the language mapping that you want to seed, click Next, and
confirm (see Figure 5-9). You will see a summary page with some statistics on the translatable text
loaded in the repository.
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Home - Application Builder - Application 120 - Shared Components  Translate  Seed

Identify Application { Cancel M hext> )
Primary Language Application: 120
Confirm * Language Mapping | 120 >> 121 (frca)
Summary

Figure 5-9. Seed to translation repository

The tables created during the seeding process are part of the APEX translation metadata and can
only be changed via the translation process.

To be able to publish the mapped applications, there must be values in the APEX translation
repository.

The Option “manually edit Translation Repository” will show a report containing the rows from the
translation repository. The labels, region titles, and other translatable text will be in that report. We will
come back to that option later.

Download Translatable Text from Repository to Translation File (XLIFF File)

This step extracts the data from the translation repository and creates an XML Localization Interchange
File Format (XLIFF) file that you can save locally on your disk. This format is an official XML format for
translations.

To download the XLIFF file on your client locally, select the Application Translation to extract and
click the “Export XLIFF” option (see Figure 5-10). If desired, you can export only the elements requiring
translation. This will extract only the text that is new in the translation repository or has been updated in
the primary application but not translated in the repository. To be able to translate the text, the “Include
XLIFF Target Elements” checkbox must be checked, since it will be those values that will be updating the
repository. It is also possible to download the XLIFF file for a specific page.

( Cancel )
* Application Translation | - Select- b
Include XLIFF Target Elements
Efnornt (@ all transiatable elerments
(] Qnlythose elements requiring translation
(_Export®LIFF )

* anplication | - Select- -
* Page| - Select- %
Include XLIFF Target Elements
Enpant & all translatabls elements
O 0nly thage elerments reguiring trangl ation
(_ExportxLIFF )

Figure 5-10. Download the XLIFF file.
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The download will generate a .x1f (XLIFF) file containing the source application ID, the target
application ID, the source language, and the target language.

It is good practice to keep a copy of the XLIFF file with the export of your application. This way, if
ever a restore of the application is required, the corresponding XLIFF file will be available and you will be
able to publish and regenerate the corresponding mapped applications.

The XLIFF file contains all translatable elements, including labels, region titles, button names, and
more.

If we look at the header of the file, the source and target languages, as well as the generated XLIFF
filename, are specified. When using source control software, this gives indications of when the file was
generated:

<?xml version="1.0" encoding="UTF-8"?>

l--
< kskskok sk skokosk sk skok sk sk skok sk k sk

** Source T 122

** Source Lang: en-ca

** Target T 9122

** Target Lang: fr-ca

** Filename: 122 9122 en-ca_fr-ca.x1lf

** Generated By: ADMIN

** Date: 07-FEB-2011 13:15:21

skokokok ok ok sk ok ok ko okok ok ok ok ok

-->
<x1iff version="1.0">
<file original="f122_9122 en-ca_fr-ca.x1f" source-language="en-ca" target-language="fr-ca"
datatype="html">
<header></header>
<body>
<trans-unit id="S-4-4463613133056390-122">
<source>Projets</source>
<target>Projets</target>
</trans-unit>
<trans-unit id="S-5-1-122">
<source>Projets</source>
<target>Projets</target>
</trans-unit>
<source>Login</source>
<target>Connexion</target>
</trans-unit>

Each trans-unit id is loaded into the translation repository and mapped with a specific component
in the primary application during the seed process. The trans-unit id is composed of a unit ID, a
metadata ID, and the application ID. In the example <trans-unit id="S-4-4463613133056390-122">, S-4
is an internal code that corresponds to the text of a tab, 4463613133056390 is the metadata ID, and 122 is
the primary application ID.
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Warning If you change the primary application ID by exporting and importing an application, you will not be able
to reuse the XLIFF file. See the section “Moving Translations to Other Environments” for more details.

Translate Text

In this step, you have to edit the XLIFF file and translate all the text extracted from the primary
application.

Editing the XLIFF file is a relatively simple process. Since the XLIFF format is an official XML format
for translations, translators will be able to use the XLIFF files with their specialized software. This way,
the translation could also be done by a third party. But in the majority of cases, a simple text editor can
be used to perform the translation as long as the text editor is UTF8 compatible. For example, PSPad is a
freeware editor that supports UTF8.

To translate the text, you have to change the values of the text contained between the <target> tags.
Only changes on the target tags will be taken into account when the file will be applied to the translation
repository.

<trans-unit id="S-5-101-122">
<source>Login</source>
<target>Connexion</target>
</trans-unit>

If the source tags are changed, these updates will not be applied to the primary application.

In the translation process, sometimes there may be text in the application templates that requires
translation as well. In order to have the template text included in the XLIFF file, these templates have to
be identified as translatable, as shown in Figure 5-11.

#* [arme |One Level Tabs - Right Sidebar (optional [ table-based)
Theme: 22. Bluejay
Template Class | One Level Tahs v Clrranslatable

Figure 5-11. Translatable option for templates

Check the Translatable checkbox in the template properties. This tells APEX to include the content
of the template in the XLIFF file.

Apply XLIFF Translation File to Translation Repository

Once the translation of the XLIFF file is complete, it must be uploaded and applied to the translation
repository. This will parse and insert the contents of the file in the APEX translation tables (see Figure
5-12).
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Hame » Application Builder > Application 120 > Shared Compaonents » Translate ~ XLIFF Translation Files Fage *

(_Cancel ) ( Delete Checked ) (_ Upload $LIFF )

A (G )  (Cacions v)
=)

[0 30 8131 en-ca fr-caxf-Vi f130_8131_en-ca_fr-caxlf 02/25/2011 02:53:48 PM 5 weeks ago ADMIN 11KB
O  test f1230_81231_en-ca_f-caxf 0272572011 02:42:57 PM Sweeksaga  ADMIN 11KB
[0 30 9131 enca frcaxf f130_8131_en-ca_fr-caxf 02/15/2011 03:33:20 PM 6 weeks ago ADMIN 10KB
[0 120 121 en-us fr-ca 20100121402 f120_121_en-us_fr-ca 20100121 01/21/2011 03:35:05PM 2 months ago ADMIN 12KB
[0 fi20 121 en-us ir-ca 20100121 50 f120_121_en-us_fi-ca 201001217 01/21/2011 02:31:14 PM 2 months ago ADMIN 12KB
OO 20 121 en-us fr-caxli f120_121_en-us_fr-caxil 01/17/2011 01:36:24 PM 3 months ago ADMIRN 10KB
O fi14 10114 en f-canf F114_10114_en_fr-caxf 07/02/201003:42:47 PM 9 months ago ADMIN BKB
[0 traduction modifiee 201 f201_2201_en-us_frrcai2).gel_hloh  0B/22/2008 03:47:23PM  2.8vearsago  ADMIN 17KB
O fm F01_2101_en-us_f-cadf 0B/22/2008 03:26:13PM 2Byears agn  ADMIN 14KB

1-9

Figure 5-12. Apply the XLIFF file

First, upload the XLIFF file that you want to apply. Specify a title that will identify the upload. Since
the same filename may be uploaded multiple times, adding a version number to the title, along with a
description, will make it easier to identify it later. Use the Browse button to select the file to upload. The
file is uploaded in the APEX repository.

To apply the XLIFF file, click on the name of the file that was just uploaded. Select the language
mapping it should be applied to in the Apply To select list, and click the Apply XLIFF Translation File
button.

Publish Translated Application

The publish process generates the translated applications. Any time a primary application changes, the
translated applications must be published in order for the changes to be replicated across the different
languages. This is true even if the changes do not require text translation. Since the publish process
generates the mapped Application ID, updates to SQL code, styles, and most other changes will not
appear in the mapped applications until the publish process is performed.

The mapped applications are not editable but can be exported. You will see them in the list of
available applications in the export option and also in the list of applications in the administration of the
workspace.

To execute the translated application, you have to first configure how to derive the translated
application, as explained before. An easy way of quickly running the translated application would be to
change the primary language of the primary application and use the “use primary language derived
from” option. (Switching from one language to another is explained later in the chapter in the
“Switching Languages” section.)

Manually Translate an Application

You can also translate directly within APEX through the Shared Components, Translate Application
menu. This allows you to bypass the XLIFF file export and apply process. You will find the option to
Manually Edit the Translation Repository at the bottom of the page, in the Translation Utilities region, as
shown in Figure 5-13.
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m

o Create and manage text messages
o Manage Messages Repasitory

o )
| o Manually Edit Tranzslation Repasitony I
© wicw DEVElOper Cog

Figure 5-13. Manually Edit Translation Repository option

This report, shown in Figure 5-14, shows the contents of the translation repository for the
applications mapped to your primary application.

ORACLE" Application Express

Home Applicatio juilde i g MEn A stration v
Home © Application Builder © Application 122 Shared Components © Translate - Translatable Text Page 1 Q g
Language Mapping {122 53 8122 freaiv| Page | Cget )

™
AL @ GEmw

/" 9122 1 frca PROJETS PROJETS Region name S minutes ago  ADMIN Sminutes ago  ADMIN
f 8122 1 frea Breadcrumbs Breadcrumbs  Region name fminutes ago  ADMIN Aminutes ago  ADMIN
f 8132 1 fr-ca - - Region source Sminutes ago  ADMIN aminutes aga  ADMIN
i 9122 1 froa Projets Projets Page Title. 5 minutes agn  ADMIN 5 minutes ago  ADMIN
7 9122 1 frca - - Page Body Header Text Sminutes agn  ADMIN 5 minutes ago  ADMIN
j 9122 1 frca - - Page Footer Text. A minutes ago  ADMIN Aminutes ago  ADMIN
f 9122 1 frca Create Create Page Button Text. Sminutes ago  ADMIN aminutes aga  ADMIN
e 9122 1 foa - - Maore Data found message 5 minutes ago ADMIN G minutes ago  ADMIN

Figure 5-14. Manual translation in the translation repository

The application must first be SEEDED in order for the data to appear in the translation repository.

When making changes manually, the XLIFF file does not have to be exported and applied because
the information was changed directly in the translation repository. All that must be done is to publish
the translated application.

This report is very useful for making quick changes without going through an XLIFF file.You could
do the whole text translation with this option, but making a lot of changes for applications with lots of
pages and text is much faster with the XLIFF file method explained earlier.

This report can also be used to visualize the component description related to the translation string.
For example, to only translate the text buttons, a filter on the Column Description for Page Button Text
could be used. Unfortunately, this information is not available in the XLIFF file.

Another purpose of this report is to validate that the right XLIFF file was applied in the translation
metadata.You can do this by simply checking whether the changes you made in the XLIFF file are in this
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report using the Search option. During the translation process a lot of XLIFF files can be generated and
applied and sometimes it gets confusing.

Translating Data in the Database

For multilingual applications, it is very important to plan the multilingual implementation from the start
of the project. It is important to remember that not only user interface elements require translation, but
the underlying data may as well. This will impact the data model. For example, an application that lists
departments should display the department names in the language in which the application is running:
a French name for when the user uses the application in French and an English name for when it is used
in English. A multilingual application implies that the application will be used simultaneously in
multiple languages.

For example, let’s say that we have a bilingual application in French and English. Descriptions must
be displayed in both French and in English, based on the language currently being used.

In the database, we could use a table column to store the French description, and another for the
English description. When displaying the description to the end user, the application should only show
the one that corresponds to the active language.

First, add a new column that will contain the French department name:

Alter table departments add (DEPARTMENT NAME FR varchar2(30));

Then, to avoid having to check for the language in every single select throughout the application,
we will create a view that will do just that. Notice the BROWSER_LANGUAGE variable. At any time, to
know the language of the application running, we can check its value from the session state. Even if the
name refers to the browser, it really contains the language of the application, not the browser. Also
notice that we use the APEX V function. This function returns the values of the user session state.

CREATE OR REPLACE FORCE VIEW DEPARTMENTS_V

(DEPARTMENT_ID, DEPARTMENT_NAME, MANAGER_ID, LOCATION_ID) AS

select DEPARTMENT ID
,decode(nv1(v('BRONSER_LANGUAGE'),'en-us'),'fr-ca',coalesce(DEPARTMENT NAME FR,+
DEPARTMENT NAME),coalesce(DEPARTMENT NAME, DEPARTMENT NAME FR)) DEPARTMENT NAME
» MANAGER_ID, LOCATION_ID

from DEPARTMENTS;

Note that it is best to always display something as a description rather than nothing at all. This
allows for the view to display the department name in the application language, but if it is Null, it will
display the department name in the other language. Therefore, if the application is run in French and no
French department name is found, the English department name will be displayed.

Once the view is created, you can use it in all your lists of values, reports, and any other places that
you have to display the department name in the appropriate language.

The advantage of such a view is that if you later want to add a new language or add other columns
for translation to your tables, you will reduce the changes to your applications. Basically, adding a new
language will require changing views.

Dynamic Translations

In some cases, lists of values or other strings used in queries may not be translatable using the XLIFF file.

Dynamic Translation is in fact a simple function (APEX_LANG. LANG) that checks the language of the
running application and returns the translation from an APEX table. The data in the Dynamic
Translations table is populated by the developer of the application.
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To create dynamic translations, you must use the “Optionally identify any data that needs to be
dynamically translated to support SQL based lists of values” option in the Translate Non Application

Text section, as shown in Figure 5-15. This section is found in Translate Application in the Shared
Components.

o Create and Manage messanes callable from PLASGL

o i i i .
Ciptionally identify any data that needs to he dynamically translated to support SQL
hased lists ofvalues.

Figure 5-15. Dynamic Translations option

=]

For example, we may decide to always translate “Sales” to “Ventes”, “Accounting” to
“Comptabilité”, and “Shipping” to “Livraison.”
The steps to follow are as follows (see Figure 5-16):

Select the language to translate to and that matches the mapped translated
application language.

Enter the Translate From text: Sales.

Enter the Translate To text: Ventes.

( Cancel )( Create J

Application 130 SWITCH

*

- v
Language French (Canada) ifr-ca)
Jales

Translate
From Text

Wentes|

Translate
To Text

Figure 5-16. Dynamic Translation page

The Translate From Text must exactly match the text that will be selected by the List of Values using
the APEX_LANG. LANG function. Once all the translations have been entered into the Dynamic Translations
repository, the APEX_LANG. LANG function will return the corresponding translations in the lists of values.

Select APEX_LANG.LANG(Department)
From departments;

The result of the LOV query in English (en-us) is shown in Figure 5-17.
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Name

First Name

Number Shipping
Accountin
Age

City

Figure 5-17. Example of dynamic translation (en-us)

Result of the the same LOV query in French (fr-ca) is shown in Figure 5-18.

Nom

Prencm

Department |

Nombre Livraisan
Comptakilité
Age

Ville

Figure 5-18. Example of dynamic translation (fr-ca)

Dynamic translations have to be entered manually through these pages. It would be nice to have the
option of using an API to update these values programatically, but none currently exists. In APEX 4.1,
there is a new view called APEX_APPLICATION_TRANS_DYNAMIC listing the content of dynamic
translations.

Translating APEX Internal Text

As previously mentioned, when you apply the translations that come with APEX, every one of the
internal APEX messages is translated. These messages include the Interactive reports menus, the help
menus, and the report paginations.

If you want to translate into a language that is not part of the ten included APEX languages, you’ll
need to translate all the internal messages manually.

You can translate the internal messages by selecting Text Messages in the Shared Components of
the Globalization menu, shown in Figure 5-19. Other options exist in the Shared Components that link
to the exact same option: text message translation is also accessible in the Translate Application section
when selecting “Create and manage text messages”, “Manage Messages Repository”, “Create and
Manage messages callable from PL/SQL”, or “Optionally translate messages which are used by PL/SQL

procedures and functions.”
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P

VA Translate Application

il\'ﬁl [J TextMessages |
@ Globalization Attributes

Figure 5-19. Translating APEX internal text

Table 5-1 is a short list of internal messages used for interactive reports.

Table 5-1. Internal Messages for Interactive Reports

APEXIR_ACTIONS Actions
APEXIR_SELECT_COLUMNS Select Columns
APEXIR_FILTER Filter
APEXIR_ROWS_PER_PAGE Rows Per Page
APEXIR_FLASHBACK Flashback
APEXIR_SAVE_REPORT Save Report
APEXIR_RESET Reset
APEXIR_HELP Help
APEXIR_DOWNLOAD Download

As an example, consider a bilingual application with the primary language as English Canadian, and
a mapped Czech application. In order to translate the Interactive Report button “Actions”, the Internal
APEX messages must be translated using the APEX text messages. Create an entry in Shared
Components Translate Text Messages for the APEXIR_ACTIONS message. The English Text Message is
already defined in APEX; it was loaded at installation. If other languages have been loaded, the Internal
Text Messages in those languages are also already defined. They cannot be overridden.

Therefore, all that needs to be done is to create an entry for APEXIR_ACTIONS in cs (Czech), as shown
in Figure 5-20.
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Home - Application Builder -~ Application 128 » Shared Components © Translate - Text Messages

7 "\' Gao ; "\' Actions v::

(~]
APEXIE ACTIOMS ¢S Akce  ADMIN 14 seconds ago
1-1

Figure 5-20. Interactive report text translation

When the application runs in Czech (cs)—for example, if I change the Default Language to Czech
(cs)—the correct translation will appear in every interactive report within the application, as Figure 5-21
shows.

- Go _Akce w
Figure 5-21. Interactive report action button in Czech

Keep in mind that these internal translations must be performed for every distinct primary
application. If multiple applications must to be created and translated, a base application with internal
messages translated could be created and a copy can be used for new application developments. When
exporting and importing an application, translated text messages and dynamic actions are also exported
and imported. Currently, in APEX 4, there are no views available to list the translated text messages for
an application.

Some of the internal messages use substitution variables making it important to reuse them in the
translated message text. For example, FLOW.VALIDATION_ERROR message text includes the number of
errors that occurred: “%0 errors have occurred” could be translated to “%0 erreurs sur la page”.

For the complete list of translatable Internal Messages, please refer to the Application Builder User’s
Guide, Chapter 16, “Managing Application Globalization, Translating Messages, Translating Messages
Used Internally by Oracle Application Express.”

This feature can also be used for other strings used in applications generated from PL/SQL stored
procedures, functions, triggers, packaged procedures, and functions. Simply define a new text message
and use the APEX_LANG.MESSAGE function. This is the same function as the Dynamic Translation:

Ex : select APEX LANG.MESSAGE('MY MESSAGE")

This will display the text defined in the message text in the language in which the application is
running for MY_MESSAGE.

There is a view called APEX_APPLICATION_TRANSLATIONS that lists all the text message
translations.
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Copying Translations to Other Environments

Most of our customers uses multiple environments: usually one for development where developers have
the flexibility to change almost anything, one for user testing that is usually more restricted and often
used for testing the move to production, and a production environment that is completely secured and
restricted. This section explains how you can move your applications and their translations from one
environment to another.

Translating an application into multiple languages generates a separate application for each
mapped language. When the seed is completed, the translation repository is populated and this data is
used to generate and publish the translated applications. These applications cannot be modified in the
builder, but can be exported and imported.

Be aware that when exporting and importing an application, APEX keeps the mapping to the
application IDs defined in the globalization attributes. But this does not export and import the
translation metadata and, without the metadata, the translated application cannot be republished.

Because the application mapping to translations is done with the application ID, the same
application IDs must be used in all your environments: development, test, and production. In an APEX
installation, application IDs are unique throughout all the workspaces. This is also true for translated
applications. In order to keep the translation mapping and translated applications working, keep the
same application ID in all environments.

Anyway, it is good practice to use the same application IDs in all environments, especially if you
have translated applications. It is also important to be aware that if an application is shared with others,
the same application IDs will have to be reused to keep the language mapping.

The following sections describe two methods for moving applications from one environment to
another, copying only the applications or copying the primary application and publishing the translated
applications.

Copying Only the Applications

If you are using a runtime-only installation for production, this would be the method to use. In a
runtime-only installation, the builder is not available; as a result, you cannot do the translation process
and publish translated applications.

First, export the primary application and export all the translated applications. In the application
export, you will be able to select all the applications including the translated applications. Translated
applications cannot (and should not) be modified, but can be exported and imported.

Then, import all the applications, using the same application IDs, into the other environment.
Importing applications does not populate the translation metadata.

Using this method, you will not be able to regenerate and publish the translated applications in
those environments. So if a change must be done in the primary application and the corresponding
XLIFF file is not available, you will not be able to push those changes to the translated applications.

Copy the Primary Application and Publish

At some point in the development cycle it can happen that the development version of your application
is different than the one in production. What do you do if a quick fix is required in production? You
could temporarily bring the production copy back to development and fix it there. But to regenerate the
translated application, you need the corresponding XLIFF file for the production version. You could also
fix the problem directly in production and regenerate the translated applications.

To do so, first export the primary application, and then extract the corresponding XLIFF file with the
Download translatable text from repository to translation file (XLIFF File) option. Ensure that the
translation has been seeded with the latest version of the primary application.
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Import the primary application using the same application ID in the other environment. Seed the
mapped application in the other environment to populate the translation repository.

Finally, apply the XLIFF previously downloaded and publish the translated applications.

Using this method will populate the translation repository and ensure you will have the same
translated version as your primary application. It will also allow the republishing of your translated
applications if changes must be made to the primary application.

Changing the Application ID

The translation metadata uses the application ID to generate the translated applications and to generate
its internal IDs used in the XLIFF file. If you make a copy of your primary application—that is, export and
import your application in another application ID—it will not be possible to apply the original XLIFF file
again. APEX will treat this application as a new application and the translation will have to be done all
over again. Imagine all the work that implies for an application of a 100 pages or more.

To re-create a proper XLIFF file when that is the case, an application is available on the Oracle
website here: http://apex.oracle.com/pls/apex/f?p=46992:1. This application can map an XLIFF file to
anew application ID. This application generates a new XLIFF file with the appropriate IDs to match the
new application ID for the primary application. Please refer to Joel Kallman'’s blog post for more details:
http://joelkallman.blogspot.com/2010/07/moving-your-x1iff-files.html.

A copy of the XLIFF file should then be stored with the source of the applications in a source version
control tool. This way, if a change must be made to that version of the application, a corresponding
XLIFF file will exist and therefore will make it possible to regenerate and publish the translated
applications.

Also note that in order to apply the XLIFF in another environment, a seed must first be created to
populate the translation repository before applying the XLIFF file. Data must exist in the translation
metadata repository in order to apply an XLIFF file and publish. Applying an XLIFF file against an empty
repository will not do anything.

Localization

Localization refers to when data is displayed to the end-user based on his location. It could be the time
and date of a meeting or the number format used in the end user’s region, for example. When localizing
applications, special attention must be paid to the different formats used for dates and numbers. Date
formats are different depending on the user’s location.

Since APEX is a set of PL/SQL programs and runs in the Oracle Database, every database NLS setting
can be changed using an alter session.

Oracle also provides locale-sensitive date formats which, of course, can be used in APEX. For
example, a Long Date format DL can be used to show the date in different languages:

Alter session set NLS TERRITORY='CANADA';
Alter session set NLS_LANGUAGE = 'FRENCH'
Select to char(sysdate,'DL') from dual;

TO_CHAR(SYSDATE, 'DL")
lundi 21 février 2011
Alter session set NLS_TERRITORY='CANADA';

Alter session set NLS LANGUAGE='ENGLISH'
Select to _char(sysdate,'DL') from dual;
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TO_CHAR(SYSDATE, 'DL")

monday 21 february 2011

Developers should be careful in their choice of date formats that are used when developing global
applications. Long Date format (DL) and Short Date format (DS) could be used to display dates in locale-
sensitive formats.

Long Date format (DL):

e en-us:Monday, Febuary 21, 2011

e fr-ca:lundi21 février 2011

And for the Short Date format (DS):
e en-us mm/dd/yyyy:6/16/2008
e dedd.mm.yyyy: 16.06.2008

SINCE Format Mask

In APEX, you can use the SINCE format mask on date and time stamp columns. It has to be defined in the
format mask of report columns or in the Automatic DML page items.

Values will be displayed in the format “x days ago,” where x is the number of days before the current
time, as shown in Figure 5-22. This format mask is also translated into the ten languages available for
APEX builder (see “Loading Languages” at the beginning of this chapter).

Future dates and timestamps are now supported in APEX 4. It will display “x days from now,” where
x is the number of days after the current time. The SINCE format mask is supported against the columns
of type TIMESTAMP, TIMESTAMP WITH TIME ZONE, and TIMESTAMP WITH LOCAL TIME ZONE.

The APEX_UTIL.GET_SINCE API can also be used to return the SINCE format for a DATE or a TIMESTAMP.

(~]

IMSUIM 130 INSUM SWITCH ADMIN 3 days ago 4  enca
IMSUM 9131 [NSUM SWITCH ADMIN 3 days ago 4 frca
IMNSLIM 120 INSUM globalization ADMIMN 2 weeks ago 5  en-ca
INSUM 121 INSUM globalization ADMIM 5 weeks ago 4 frca
INS LI 116 INSUM 4.0 Mew Features AN B weeks ago 34 en-us
IMS UM 117 INSUM ADMIN 01 ADMIN 6 weeks ago 3 en
INSUM 114 INSUM Example PLUG-IN ADMIMN T weeks ago 3 frca
INSUM 10114 INSUM Example PLUG-IN ADMIM 8 manths ago 3 frca
INS LI 118 INSUM Mew Features ANMOMYMOLUS | 8 months ago 32 en-us
IMNSLIM 112 INSUM Customersi ADMIMN 1.3 years ago 3 en-us
INSUM 111 INSUM Sample Application ADMIMN 1.3 years ago 20  en-us

Figure 5-22. Example of SINCE date format

Numeric Formats

The same approach should be taken with numeric formats. If your application is going to be global,
choose appropriate numeric formats. The important part of the format is the the locale-neutral format G
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and D that defines the Group (G) separator and the Decimal (D) separator. The TO_CHAR function also
accepts NLS parameters.

For example to_char(123.45,'999D99", 'NLS_NUMERIC_CHARACTERS = ''.,"'"'") will display the
number 123.45 with the appropriate decimal notation depending on the territory defined in the APEX
session. For the Currency format, the following should be used: FML999G999G999G990D00. The FML format
will display the correct currency symbol depending on the territory of the session. Keep in mind that this
only formats the number and that there are no automatic processes available to convert the amounts
based on currencies and localization in APEX. To convert an amount to a different currency, a process
has to be programmed in order to get the currency conversion rate and apply it to the amount.

The session NLS_DATE_FORMAT, NLS_TIMESTAMP_FORMAT, and NLS_TIMESTAMP_TZ_FORMAT are set in the
Globalization attributes of the Shared Components of the application, as shown in Figure 5-23.

Application Primary Language | English (Canada) (en-ca) b
Application Language Derived From | Session

Application Date Format

Application Timestamp Format

Application Timestamp Time Zone Format

Automatic Time Zone | Mo '™
Autornalic CSV Encoding | Yes &

Figure 5-23. Application date formats

Time Zones and Territories

To demonstrate the time zone and territory localization features in APEX, we built a simple application.
In the example shown in Figure 5-24, we are running our application in Canada, localized in Montreal.
You can see that the time zone is Greenwich -5 ,the currency sign is $, and the decimals indicator is
represented by a comma which is the locale standard for that region.

Apex Session Time Zone -5:00

New Time Zone : v
Apex Session Territory CANADA
New Territory v
Vv "\' Go :. "\' Actions w :.

21-FEB-2011 13:50-05:00 $8 000,30
1-1

Figure 5-24. Example application for Time Zones and Territories

263

www.it-ebooks.info


http://www.it-ebooks.info

CHAPTER 5 ™ GLOBALIZATION

264

If you use a timestamp with the local time zone data type, the display of the time automatically
changes when time zone changes are made. A user accessing the application from France will therefore
see their local time, while a user accessing the application from New York will see the dates in their local
time.

In APEX 4, it is also possible to automatically set the time zone by setting the Automatic Time Zone
to Yes in the Globalization attributes in the Shared Components of the application (see Figure 5-25). This
setting will use the client localization attributes defined by the web browser to determine the time zone
and will be set for the duration of the Application Express session.

When Automatic Time Zone is set to Yes, it is automatically set in the URL when the application is
run for a new session. You can see the TZ parameter at the end of the URL. This setting can be
overridden using APEX_UTIL.SET SESSION TIME_ZONE, or reset using APEX_UTIL.RESET SESSION TIME_ZONE.

<

Application Primary Language | English (Canada) (en-ca)
Application Language Derived From | Seszion
Application Date Format

Application Timestamp Farmat

DIDID!

Application Timestamp Time Zone Format

| Automatic Time Zone i yes 1+ |

Automatic CEW Encoding | Yes v
Figure 5-25. Setting the time zone automatically

In our example, a select list is used to allow the user to select the Time Zone, as shown in Figure 5-
26. Once selected, it is changed using the APEX_UTIL API as follows:

APEX_UTIL.SET SESSION TIME_ZONE(:P1 NEW TZ);

Because in this example we are using a data type timestamp with local time zone, the query will
automatically change the display of the time of the date value from the database to the corresponding
time zone.

Apex Session Time Zone +02:00

Mew Time Zone : Turkey (+02:00) v
Apex Session Territory TURKEY
New Territory | TURKEY i
/v '; Go :1 '; Actions ¥ ::

| 21-FEB-2011 20050 +02:00 |TL8.DDD,30

1-1

Figure 5-26. Example of time zone change
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It is also possible to change the time zone directly in the URL; for example, you could add &tz=+2:00
for the Turkey time zone.

/pls/apex/f?p=115:1:0:::::8tz=+2:00

The territory is linked to the application language. When the language is derived using “session”, the
p_territory parameter can be changed in the URL without having to change the application language.
There is also an API which can be used to change the territory programmatically.

This parameter also establishes the default date format, the default decimal character and group
separator, the default International standard (ISO) and local currency symbols.

In our example, we added a select list to select the territory for the application, as shown in Figure 5-
27. Changing the select list will call the APEX_UTIL API as follows:
APEX_UTIL.SET SESSION TERRITORY(:P1 NEW TERRITORY);

For a list of valid territories, the following select statement can be used:

select value

from v$nls valid values
where parameter='TERRITORY'
order by 1

Apex Session Time Zone -05:00

New Time Zone | LS/Pacific (-08;00) i
Apex Session Territory UNITED KINGDOh

|New Territory | UNITED KINGD O bt
7 "\' Go ; "\' Actions w ;

21-FEB-2011 10:50 -0&:00 £8,000.30

=1
Figure 5-27. Example of territory change

The number will then be localized based on the territory since we are using the number format
FML999G999G999G990D00. The format only changes the display of the number; it does not convert the
amount. To apply currency conversion, you need to get the current conversion rate, as explained earlier.

The territory can also be changed in the URL by using the P_TERRITORY parameter with a valid Oracle
territory name.

/pls/apex/f?p=115:1:0:::::8p_territory=AMERICA

Switching Languages

Using multiple languages in an application often means that the user can select which language he
wants to access the application in.

A simple way to allow this is to add a link in the navigation bar to switch from one language to
another. For example, let’s assume that the language is derived using “session” as defined in the
globalization attributes of the shared components of the application.
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First, add an entry to the navigation bar in the Shared Components of the application.

In the example shown in Figure 5-28, the new entry (link) will call page 111 using the request
BRANCH_TO_PAGE_ACCEPT. This will execute the processing and branching of the page 111 only and not the
rendering part. The P111_LAST_PAGE will be also set to the current page ID using the variable APP_PAGE_ID.
This will be used to to branch back to the current page.

Targettype | Page in this Application %
* Page |1 11 E] [reset pagination forthis page [ Printer Friendly
RequestIEIRANCH_TO_F'AGE_ACCEPT

CIearCachel {comma separated page numhbers)
Setthese itemns [P111_LAST_PAGE 7 (comma separated narne list)
With these values |&AF'F'_F'AGE_ID. @ (camma separated value list)

Figure 5-28. Navbar entry for switching the language

Next, create a blank page 111, and edit it. Add an HTML region called Switch Lang and add a Page
Item P111_LAST PAGE, which will be used to store the page id of the calling page.

Then add a PL/SQL process that will switch the language on submit after computations and
validations that contains

if apex_util.get session_lang = 'en-ca'
then apex_util.set session lang('fr-ca');
else apex util.set session lang('en-ca');
end if;

This PL/SQL checks the current language of the application with APEX_UTIL.GET_SESSION_LANG; if it is
English, it sets the language to French. If not, it sets the language to English.

Finally, add a branch to page 111 to return to the calling page using P111_LAST_PAGE, as shown in
Figure 5-29.
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Page: 111 Switch Lang
Branch Type: Branch to Page or URL
* Branch Paoint| On Submit: After Processing (After Computation, Yalidation, and Proceszing) b

* Sequence [10

Targettype | Page in this Application %
Page|&F111_LAST PAGE. E]
[ reset pagination for this page
Oinclude process suceess message
save state before branching

Request
Clear Cache (commma separated page numbers)
Setthese items & {comma separated name list)
With these values i?(comma separated value list)

PR T e s

Figure 5-29. Branch to return to calling page

Don’t forget to seed the translated application so that the new navbar and page 111 will be in the
translated mapped application.

And, voila! Using this example, the user will be able to switch languages from any pages within the
application.

Care should be taken when running an application in multiple languages, as it can be confusing.
Development is always done in the default primary language application, but the translated applications
must be re-created (published) even if the changes made are not text related or do not require
translation, in order for these to be included.

Testing an application in the default language first and publishing the translated applications before
testing other languages is an essential part of debugging and testing.

Translation logs

Developer Log

To monitor the translation activities, there are new reports available in APEX 4. The developer log is
located in Translate Application Globalization section of the Shared Components of the application.

At the bottom of the page in the Translation Utilities section, you will find a link to view the
developer log.

This report, shown in Figure 5-30, displays all actions that have been performed both on the
primary application as well as on the translated applications. It is also possible to see when seeds and
publishes have been done.

Since this is an interactive report, all filtering, sorting, and other reporting capabilities are available.

Note that this report lists all the translation-related activities on all the applications of the
workspace.
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Harm S plicalon Buioar  aplcation 130 Bhared Compandnts - TrRnslae > kvalspsl Leg ront 3] G4 GeE @ | Hep
_Pesel |
~ - " v “
F o ) Aoticns w |
FEpiatos Evmiil Eirérenmsent Dty e 5 Devebipei  Elepased Selosds
122 FUBLIEH P oW =" 122 | banguage=Tr-£a” p_iransirid_tow_It="B1 2T - Gdmman  ADNE Han
GOPr
[Nt TLEra— Pl dom"a125 p_fwld_farimt 127 . Bdws oo AW 640
P o i 135 p_ka e uapra=Tr- 20" I_flow_fran ol abian_id=1112 o™ 1.4 S° o i pa e I
122 sEED e R Sdwrmn  ADWEN wman
120 FUBUEH PO oW =" 1207 |_Isrguaga=Trca” p_iansbriec_fow_it="1217 - Iweaksagn  ADWR 200
GOFT o
[T - P id_ja= 21* p_flaw_K_from="1 3 . Jweaksego AW 140
L 1 FUBLIEH P o= 110 |_laragua =T 2" p_iva ra b e_fow_j=121" - Jweabnogo  ADWN 13,00
COPY . }
B APPLIGATIEN PADW Id J0="1 21" B_Nlaw_K_from="1 2 IwemkEmgn  ADNI 50

120 FUBUSH p_im_foew_id="1207 |_tanguape="Tr-ia" p_iransied_fow_ic="1217 = Awenkzago  ADNE nan

Figure 5-30. The developer log

Dashboard

To get a global dashboard view on the translation history, go to Translate Application in the
Globalization section in the Shared Components of the application and click the Dashboard tab, shown
in Figure 5-31.

ORACLE" Application Express

[T ITE————
Home: Application arw 1 Team Dievelnpment »

Horme - Agplication Auil San 120 - Bhared Components — Translate

[ gelf

w Sieed ranalatable text o ranslabon repasitary

Figure 5-31. The Dashboard tab in the Shared Components section

Various information about the mapped applications is available, such as the latest uploaded XLIFF
files, the number of seeded strings and the time that the mapped application was seeded. This view is
shown in Figure 5-32.
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120 0= 13 Jrrnd 1271 -cal A

1312 _arvie_f-ca 2000121412 3 waaki aggo 132 1) B oy sgi

nam

J0_A T _areue_¥-c3 200 001214 3 waaki ago 121 ¥-ca) ¥ waaka sps
nm
1114_10 14_an_fcasi

B _mrue_foasl # waals ago

Figure 5-32. Translation information dashboard

Conclusion

In today’s business market, globalization is an important aspect in application development.
Companies often have offices all over the world and customers can be located anywhere. Unfortunately,
Globalization is often a feature overlooked by many, but it is definetly worth looking at and may end up
to be very useful. The internet allows us to create applications that can be used by multiple users in
multiple locations at the same time. Oracle Application Express possesses all the required tools to
support you in building globalized applications to help you better serve your customers.

As seen in this chapter, translation is relatively easy once you understand that an application must
be seeded, translated and published. Having all the information stored in a meta data makes it even
easier. Another important aspect is that the translation process can be extended to third parties, due to
its use of the standard XLIFF format, also used by translators.

Localization is the other aspect of globalization taken care of in APEX. Date formats, number
formats, Time Zones, Territories and other NLS settings are easily customizable. There are even
automatic settings available to developers for building fully localized applications. And even for US
English—only applications some of the globalization attributes can be useful.

Allin all , APEX has been handling globalization from its first version and this feature is very well
integrated. And I am sure that it will continue to improve in its next releases.
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CHAPTER 6

Debugging

by Doug Gault

At some point during the process of writing or maintaining an APEX application you will need to step
into the world of debugging. APEX 4 has quite extensively enhanced debugging capabilities compared to
its predecessors. This chapter will introduce you to the nuances and esoterics of debugging in APEX.
While a certain amount of knowledge regarding debugging is assumed, the debugging mechanisms
available in APEX 4 are different enough to merit a full ground-up discussion.

Note This chapter specifically addresses the tools that APEX 4 provides for debugging and does not discuss
external or third-party tools.

Principles of Code Instrumentation

While it may seem odd to start off a chapter on APEX Debugging with a discussion about what makes
good code instrumentation, it’s actually very important. In any development environment, the ability to
quickly and easily see what your program is doing during execution is a critical component of
debugging—especially when using a framework like APEX where a large portion of the core code is
beyond your capacity to change.

Proper code instrumentation has a set of precepts that should be followed. They include the
following:

Exists in every environment. Code instrumentation should be available in all environments, from
Development to Production. Inserting instrumentation code in a development environment and
then removing it again before migrating to production not only takes away your ability to diagnose
issues in production, but also changes the core code, potentially introducing changes in
functionality.

Easy to enable and disable: The instrumentation should be easy for the programmer (and in certain
cases, for the user) to enable and disable. Often code instrumentation is disabled by default and
only turned on when there is a problem to diagnose.

Always on: You should not need to re-compile any code to turn on instrumentation. This is
especially important in a Production environment where on-the-fly code changes are often locked
down very tightly. Instead, instrumentation should be enabled via a parameter or by adding a value
to a table.
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Lightweight. The instrumentation should be “non-intrusive” in terms of the load it introduces to the
process that it is measuring. The difference between timings when instrumentation is enabled and
disabled should be minimal, if measurable at all.

Integrated: Instrumentation should take advantage of any and all functionality that is built in to its
native environment—especially any functionality that will make problems easier to diagnose using
other tools within the environment.

As we examine APEX 4’s debugging features in greater depth, you'll see that APEX adheres to these
precepts quite closely. We’ll also discuss how you can extend instrumentation into your own code to
provide even more granular coverage than what APEX provides by itself.

Note The remainder of the chapter discusses APEX debugging directly, but | challenge you to think about the
aforementioned precepts and see how they are implemented in APEX, and how they may be implemented in your
own code.

Debugging Basics

To understand how debugging works, we need to take a quick tour of the core APEX engine. While this
might seem like an unnecessary review for many people, it’s important due to changes in the way APEX
4 manages and logs debug information.

Page Processing and Rendering

An APEX application is basically a group of pages that are linked together via buttons, hyperlinks, tabs,
etc. When a user navigates through the application, submits data, or requests to view an APEX page,
there are actually two phases that the APEX engine goes through to provide the correct information back
to the user:

ACCEPT (Processing): This phase acts upon the request made by the user and, if appropriate, runs
any defined validations, computations, processes and branches. This includes setting session state
and manipulating the underlying database tables.

SHOW (Rendering): This phase executes all appropriate code to render the page that was identified
by the branch taken in the Processing phase. Page rendering may also contain computations,
processes and branches, as well as the visual components that make up the page to be rendered.

The reason these phases are important to debugging is that APEX breaks down the logging of debug
information into these same component parts. When the application server tier connects to the Oracle
database that contains the APEX installation, it grabs a connection from the database connection pool
and uses that to service the user’s APEX request. You see this sequence in Figure 6-1.
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HTTP Reguest Database Request

—_—
S =

HTTP Response Database Response
End Application Dsing;se
User Server Saraf

Figure 6-1. Simplified APEX request/response

Phase one (ACCEPT) of servicing the user’s requests is to process the current page and the user’s
input. Because the state of the connection from the pool cannot be guaranteed to match the
requirements of the user’s APEX session, the first thing that APEX does is to alter the session, setting the
desired NLS parameters and session settings. Figure 6-2 shows this portion of phase one processing.

Once the database session is in the proper state, APEX then begins checking to see if the APEX
session is still valid, whether the user has authorization to run the page, retrieving session state from the
APEX data dictionary tables, setting session state that may have been altered by the user, and then
running the page processing components as defined in the metadata.

The last steps of the processing is to decide which programmatic branch to take, which in turn
decides which page will then be rendered and sent to the user. APEX always takes the first branch whose

condition evaluates to true.

rACCEI'T (Processing) - Clock starts at 0 and counts up until all processing is complete.

NLS Processing

( Session State Processing

)
Page Processing )
| J 1

As Required by the Application Definition

\

(sHOW (Rendering) - Clock is reset to 0 and counts up until all rendering is complete.

( NLS Processing )
( Session State Processing )
Page Rendering
[ As Required by the Application Definition ] 2
\ v

Figure 6-2. APEX page phases

www.it-ebooks.info

273


http://www.it-ebooks.info

CHAPTER 6 ™ DEBUGGING

274

Phase two (SHOW) is to render the page identified by the branching section of Phase one. Because it
is possible for page rendering to be called directly via a URL, this phase also walks through the process of
altering the database session, retrieving the APEX session state from the metadata tables, and executing
any required security checks. Figure 6-2 also shows phase two processing.

Once everything is set, APEX then walks through the process of rendering the page as defined in the
APEX metadata and presenting that page to the user via the application server. Once the application
server sees that the original request has been fully satisfied, it returns the Oracle database connection
back to the connection pool to be reused.

The two phases can be mapped directly to the page definition screen as indicated in Figure 6-3.
Furthermore, each step is timed. Time is measured from the beginning of the current step to the
beginning of the subsequent step. When debugging is turned on, these times are saved into the APEX
Dictionary along with the step detail.

' N ™

SHOW ACCEPT

1 j Manual Measurement

B Before Header B v

B After Header =]
B Before Regions

g
= Branches
.

E Regions B £} Processes

1] i~ Toggle_Debugging
[ pebugging Switch i~ ADD_ROWS
= Items i~ RESET

! L [&) P1_DEBUGGING \- Reset Pagination
.. 5 Performance Test - Manual =] After Processing
1- Report Columns = @ Branches
.—.. lterms - GoToPage 1
\- &3 P1_ADD_ROWS - 03 AJAX Callbacks
i @ P1_RESET

| B Position 01
d Breadcrumbs

sition O3
J Current Record Count
J Information

ynamic Actions

A AN vy

Figure 6-3. Mapping the phases to the APEX page definition

The two-phase process of ACCEPT and SHOW iterates as the user navigates through and uses an APEX
application. At some point, you may run into issues in development where you want to see exactly what
is happening during the execution of either one, or both, of these phases. This is where APEX Debugging
comes in.

APEX Debugging indicates to APEX that it should emit information about exactly what it’s doing
during each of these phases. Unlike earlier versions, APEX 4 does not emit the debug information into
the page being processed or rendered, but instead stores the full debug information in a set of tables in
the APEX schema.

The 4.0 approach is superior in that the debugging information persists beyond the lifetime of the
rendered page so that you can view and analyze multiple runs of a single page, comparing and
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contrasting their debug output to see how changes you may have made might have affected the
processing or performance.

Enabling Debug

Turning interactive debugging on is a very straightforward process and can be done in one of two
ways: via the Developer Toolbar or via the URL. The Developer Toolbar will be visible if you are running
an application while you are also logged in to the application’s parent workspace as a developer. Figure
6-4 shows the Developer Toolbar and highlights the Debug button, which toggles Debug mode on and
off.

| Home || Application 123 || EditPage1 || Create || Session || Caching || View Debug || Debug || Show Edit Links |

Figure 6-4. APEX Developer Toolbar highlighting the Debug button

You may also enable Debug mode by setting the DEBUG component of the APEX URL to YES.
Following is both the URL syntax and an example of using the debug component to enable debug:

http://server/apex/f?p=App:Page:Session:Request:Debug:ClearCache
:TtemNames : ItemValues

http://server/apex/f?p=100:1:23929384838429: : YES:::

However, it is important to note that the ability to use either of these methods is controlled by an
attribute in the application definition. Editing the application properties and navigating to the
Properties region on the Definition tab will allow you to turn the ability to interactively debug on or off.
By default the attribute is set to disallow interactive debugging.

Figure 6-5 shows the Properties region and indicates the debugging attribute that should be
changed in order to allow interactive debugging.

Exact Substitutions [ Yes - Perform only exact substitutions -

Allow Feedback

Default Error Display Location [ Inline with Field and in Notification ¢l

Figure 6-5.The Properties region of the application definition where interactive debugging is enabled or
disabled
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Note The debugging attribute only enables and disables interactive debugging. Programmatic debugging,
discussed later in this chapter, is still possible even when the debugging attribute is set to NO.

While it may be slightly confusing, once debugging is enabled via either the Developer Toolbar or
the URL, the page will refresh but you will notice nothing externally different about the page per se. Just
remember that APEX 4 stores the debug information in its data dictionary tables and does not emit it
into the page being debugged.

There are two visual clues that will help you recognize when debug mode is active. If the Developer
Toolbar is visible, the text of the debug button will now be changed toNo Debug, as shown in Figure 6-6.
Even if the Developer Toolbar isn’t visible, the URL will contain YES in the debug position.

| Home || Application 106 || Edit Page 1 || Create || Session || caching || View Debug || No Debug || Show Edit Links

Figure 6-6. Developer Toolbar with debug enabled

Debug Information

Once Debug mode is turned on and you have executed the steps you wish to debug, such as running a
report or submitting a page, you will then want to view the debug information that was captured during
your session. There are a couple of different places where you can do this.

Developer Toolbar

It’s probably most common to want to view the debug information for the page you're currently
running immediately after turning debug on. To do this, we again use the Developer Toolbar and click
the View Debug button. A pop-up screen will appear which lists all of the page views for the page you are
currently running. Figure 6-7 shows an example. The pop-up screen presents a high level overview of all
the “Views” (or debug sessions) that have been captured for the current page. This is actually an
interactive report with a filter set to show only views for the current page in the current application. You
can alter the filters to show whatever combination you wish.

From this screen you can click on the View Identifier link to drill down into each view and see the
detailed steps that APEX took to process and render the page. Figure 6-8 shows the detailed view for
View ID 134.
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2) Debug Message Data - Mozilla Firefox = ==

[ 1 http:/Mocalhost:8080/apex/f7p=4000:19:978774032182711:::RIR,19:IR_APPLICATION_ID IR_PAGE_ID:106,1 ]

| Items || Fages || Queries || Tables || PLISQL || Images | Session || Errors |

| |

“70'[ ] (Go ) (Actionsvj|

X7 Avolication = 108 4

= VPage =1 %
View identifier 2 Session Application Entries Timestamp Seconds
134 978774032182711 APEX_PUBLIC_USER 106 1 60 11 minutes ago 0.0726
135 978774032182711 APEX_PUBLIC_USER 106 1 60 70 minutes ago 0.0535
152 9787T4052182711 APEX_PUBLIC_USER 106 1 47 T3 minutes ago 1404148
131 9787T4032182711 APEX_PUBLIC_USER 106 1 60 73 minutes ago 0.1745

1-4

Done

Figure 6-7. View Debug pop-up window showing all debug views for Page 1
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Debug Message Data - Mozilla Firefox

[T nttp-/Mocalhost-B0BO/apex/f7p=4000-939-978774032182711--NO-939-P939_PAGE_VIEW_ID-134
Help [=]
ltems Pages Queries Tables PLISQL Images I l Session Errors
Page View Identitier |134 l (_set ) ( select Page View Identifier ) ( Reset )
Application: 106
Page: 1
Elapsed Time: 0.07263
Maximum Execution Time 0.02306
e T T - T T E—
/P, [ (o ) (actions v )
[«]
0.00300 0.00166 SHOW: application="106" page="1" workspace="" request="" session="978774032182711" 4 I
0.00454 0.00062 Language derived from: FLOW_PRIMARY_LANGUAGE, current browser language: en 4 |
0.00517 0.00032  alter session setnls_language="AMERICAMN" 4 |
0.00549 0.00017  alter session set nls_territory="AMERICA" 4 |
0.00566 0.00026  MLS: C5V charset=WESMSWIN1252 4 |
0.00583 0.00019 -MLS: 5et Decimal separator="." 4 |
0.00612 0.00048 .MLS: Set NLS Group separator="," 4 |
0.00660 000029 .NLS: Setg_nls_date_format="DD-MON-RR" 4 |
0.00689 0.00021 ~MLS: Set g_nls_timestamp_format="DD-MOMN-RR HH.MLSSXFF AM" 4 |
0.00710 0.00064 . NLS: Set g_nls_timestamp_tz_format="DD-MON-RR HH.MI.SSXFF AM TZR" 4 |
0.00774 0.00035 ..Setting session time_zone to -06:00 4 |
0.00809 0.00041  MLS: Language=en 4 |
0.00850 000080  Application 106, Authentication: CUSTOMZ, Page Template: 839483731 1 246666 4 I
0.00940 0.00027 \;,;zi:pran:glf1|;;§?)r272§;ﬂsoog;09r}‘(space 1291027738609749" can develop application "106" in 4 |
0.00966 0.00033 ..ok to reuse builder session for userAPEX_PUBLIC_USER 4 |
0.01000 0.00032 ~Application session: 978774032182711, user=APEX_PUBLIC_USER 4 |
0.01031 0.00022 V;E)rit:pr::glfllfzgig;;[;g;ﬂﬁog;xogr}‘(space "1291027738609 749" can develop application "106" in 4 | =
al D
Transferring data from localhost...

Figure 6-8. Example detailed view of a debug session for Page 1 in Application 106, View ID 134

From the simple high-level view shown in Figure 6-8 we can actually see some interesting things.
We can see the timeline of debug views that have been created for this page by looking at the Timestamp
column, the duration of each view by looking at the Seconds column, and the number of detailed debug
entries for each view by looking at the Entries column.

Examining this particular example, we can see that three out of the four views processed in well
under one second, while the fourth (View ID 132) took approximately 140 seconds to complete. This
brings us to the discussion of a slight anomaly in the data presented in this overview report.

Remember that there are two phases involved in processing a user request: ACCEPT and SHOW.
The APEX debugging engine stores these two phases as separate “views” in the debug data. Drilling
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down into Views 131, 132 and 134 by clicking on the View Identifier link shows us that each of these
represents the SHOW phase of page processing. View 132, on the other hand, represents the ACCEPT
phase.

We know this by looking at the first line of the debug output, where we see either the word SHOW or
ACCEPT.

Looking back at the overview report, there is no way to know by viewing only the overview data
which views represent a SHOW phase and which represent an ACCEPT phase. While this is slightly
annoying and unintuitive, don’t be too disturbed by it. We’ll see later that we have access directly to the
detail data via an APEX Data Dictionary view and there are things we can do there to identify one from
the other.

The details page shows the data in two formats. First is the histogram graph across the top of the
page. In this histogram the bars represent the duration of each step in relation to the single step with the
largest duration. The second is the actual report that shows the details of what was executed during the
phase execution.

Hovering over any of the bars in the histogram with your mouse (as shown in Figure 6-9) will show
information about the step represented by that bar. Clicking on that bar will scroll the screen so that the
detail line represented by the bar will come into view in the window.

47 - rows loop: 15 row(s) - 0

<

Figure 6-9. View Detail Histogram showing hover hint

The detail report is, again, an interactive report allowing you to create filters and manipulate the
data in many different ways. The first row of the report, when sorted by Elapsed time or Row, will
identify the base information about the current view, including the phase, application number, page
number, workspace, request, and session. This will help you identify exactly what you are looking at. The
subsequent lines show the individual steps taken to complete the phase being executed.

The detail report also has a column labeled Graph that mirrors the histogram that appears at the top
of the page. This visual clue will help you scroll down the detail report and easily identify those steps that
took the most time during the phase execution.

The actual detailed steps that appear will vary from page to page and also between the ACCEPT and
SHOW phases. However, they will generally conform to the broad sections outlined earlier in Figure 6-2.

Navigation between the different detail views can be achieved via the navigation region at the top of
the detail page as presented in Figure 6-10. If you know the View ID, you can simply type it in the Page
View Identifier field at the top of the detail view page and click the Set button. If you want to return to
the high-level view page, click the Select Page View Identifier button.

- - n - a4 ™y
Page View Identifier |135 | ( set ) | Select Page View Identifier ) (_ Reset )

Application: 105
Page: 2
Elapsed Time: 0.06520
Maximum Execution Time 0.00692

Figure 6-10. The Debug View Navigation region
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Clicking the Reset button will return the current report to its default settings, resetting any filters
you may have implemented.

Application Utilities

Another place to view debug information is via the application utilities. These can be reached by clicking
the large Utilities icon on the main application edit page (as shown in Figure 6-11) or by clicking the
small Utilities icon in the quick menu in the upper right of any Application Builder page (as shown in
Figure 6-12).

Edit Application Properties x Create Page = N

Run Application Supporting Objects Shared Components Utilities Export / Import

Figure 6-11. Utilities icon on the Application edit page

AL AT
ot

Figure 6-12. Utilities icon from the Quick Links menu

Clicking either icon will take you to the Application Utilities page. From here, select the Debug
Messages icon (as indicated in Figure 6-13).

Debug Messages

Figure 6-13. The Debug Messages icon

You will be presented with a high level report identical to the one you see when accessing the data
from the Developer Toolbar. The difference is that the report initially shows all views for all pages in the
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current application. Using the Interactive Report Capabilities, you can filter the debug views to display
only the ones you're interested in.
Drilling down will take you to the detail report, this time without the histogram across the top. Apart
from this small change, all of the data is the same that you would see via the Developer Toolbar.
Navigation in this version of the report is slightly different. Here you would use the APEX
breadcrumbs to navigate between the Debug and Debug Message Data pages to select the desired views
as shown in Figure 6-14.

Home > Application Builder > Application 106 > Liilities - Debug » Debug Message Data

pla

Figure 6-14. Breadcrumbs for the Debug Messages utilities

Another change to the utilities based Debug view is the addition of the Purge Debug Messages
button. This button allows both workspace administrators and developers to purge underlying debug
data for the currently selected application based on certain criteria. The available criteria are

Purge all messages: This option will purge all data for the selected app that currently resides in the
underlying debug tables.

Purge messages by age: This option allows you to select a time frame for which to purge, from 1 day
to 4 weeks.

Purge current session messages: This option allows the purge of messages for the currently active
user session.

Purge by View Identifier: This option allows the purge of messages related to a specific View ID.

Caution When purging data be aware of what other developers are working on within the workspace and
application. It is possible to accidently purge data that may be important to other developers.

Benefits of Debug Mode

There are a few benefits to Debug mode that are worth mentioning, as they help make debugging some
of the more complex pieces of APEX a little easier. These benefits are particularly apparent when
working with graphs and charts, or when developing interactive reports.

Graphs and Charts

APEX 4 uses AnyChart 5.1 (http://www.anychart.com) as its graphing and charting engine. While the
APEX team has done a wonderful job of hiding the behind-the-scenes complexity of how charting works,
there are times when you may need to dig into the details of how charts are being rendered.

As you learned in chapter 2, everything you change on the Chart Attributes page of a given chart’s
definition ends up creating an XML document that determines how the chart will be drawn. You can, if
you wish, edit the XML manually to make changes that are not available via the Chart Attribute options.
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Although you can get a good feel for the XML that will be generated, you cannot guarantee what that
XML will look like until run time. To be able to view the full run time XML, prior versions of APEX
required you to use third-party, browser-based debugging tools. APEX 4, however, has made things
much easier.

When Debug mode is on, each chart will contain a link that will allow you to view the XML that was
generated to drive it. Figure 6-15 shows a line chart with the Show XML link visible in the lower left-hand

corner.
Tickeis by Day
Tickets by Day
4
3 3 3
3 L L & .
x\\‘
¥
HL““‘\,, 2 //;
2 i
! 1 ] J 1+]
T T T
4 4 4 4
& & & &
o ® ) &
<&
oy
Show XML

Figure 6-15. Chart in Debug Mode with Show XML link

Clicking this link will display the full runtime XML that was generated to drive the chart. This is
useful for debugging manual changes you may have made to chart XML, or to view how the data has

been emitted into the XML from the series queries you have defined. Figure 6-16 shows an example of
the generated XML.
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Mozilla Firefox

File Edit Miew History Bookmarks Tools Help

@ o v @ O @ [E ntpmocainost:2080/apex/apex_utilflash?p=105:2:524:  ~ | [~ @,

Maost Visited ™ Oracle Enterprise M... [—]Application Express ...

| [ http: /ocalhos...83594803317_en | &
—<anychart>
— <settings>
<animation enabled="false"/> |
</settings>
<margin left="0" top="0" right="0" bottom="0"/>
— <charts>
— <chart plot_type="CategorizedVertical" name="chart_15398836996838803358">
—<chart_settings>
— <title text_align="Center" position="Top">
<text>Tickets by Day</text>
<font family="Tahoma" size="14" color="0x000000"/>
<ftitle>
— <chart_background=>
<fill type="5Solid" color="0xffff" opacity="0"/>
<border enabled="false"/>
<corners type="Square"/>
</chart_background=>
<data_plot_background> </data_plot background:>
— <axes>
—<y_axis>
<scale mode="Normal" major_interval="1"/>
<title enabled="false"/>
—<labels enabled="true" position="0Outside">
<font family="Tahoma" size="10" color="0x000000"/>
— <format>
{%Value } {numDecimals:0,decimalSeparator: thousandsSeparator:, }
</format=>
</labels>
—<major_grid enabled="True" interlaced="false">
<line color="Black"/>
</major_grid>

D

Done

i (4]

Figure 6-16. Generated runtime XML for a chart

Interactive Reports

While Interactive Reports give an amazing amount of power to the end user, debugging them can be
a bit challenging due to the fact that APEX basically rewrites the query behind the scenes based on the
user’s column selections, filters, and more. Enabling debugging on an Interactive Report page will emit
the SQL that is generated for the current incarnation of the Interactive Report into the debug data.
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Note Once an Interactive Report is rendered to the page, any changes made to the filters, sorting, column
selection, etc. are done via AJAX calls. Therefore these changes are not tracked by debug mode unless the entire
page is refreshed. To refresh an entire page, you can either toggle Debug mode off and then back on, or you can
force a page refresh using your browser.

Consider the two debug snippets shown in Figures 6-17 and 6-18. Both snippets are from the same
interactive report.

35 0.07071 0.00688  Region: Interactive Report 4

36 0.07762 0.00187  using existing session report settings 4

37 0.07947 0.00889 g_worksheet_aftribues.show_download: ¥ CSV:HTMLEMAIL 4
I_select_list= "STATUS", "TICKET_ID", "SUBJECT", "DESCR", "ASSIGNED_TO",

38 0.08838 0.00148 "CREATED_ON", "CLOSED_ON", "CREATED_BY", "LAST_UPDATED", 4

"PUBLIC_FLAG", "PCT_COMPLETE", "SITE",
39 0.08984 0.00465  using existing report settings (different id) 4

select "STATUS", "TICKET_ID", "SUBJECT", "DESCR", "ASSIGNED_TO",
"CREATED_ON", "CLOSED_ON", "CREATED_BY", "LAST_UPDATED",
"PUBLIC_FLAG", "PCT_COMPLETE", "SITE", count(*) over (J as apxws_row_cnt from (
select* from ( select STATUS_LOOKUP.STATUS, TICKETS.TICKET_ID,
TICKETS.SUBJECT, TICKETS.DESCR, TICKETS.ASSIGNED_TO,
TICKETS.CREATED_ON, TICKETS.CLOSED_ON, TICKETS.CREATED_BEY,
TICKETS.LAST_UPDATED , TICKETS.PUBLIC_FLAG | TICKETS.PCT_COMPLETE |
TICKETS.SITE from STATUS_LOOKUP | TICKETS where
TICKETS.STATUS_ID=STATUS_LOOKUP.STATUS_ID ) r) rwhere rownum ==
to_numberCAPXWS_MAX_ROW_CNT)

41 0.09643 0.00845 IR binding: "APXWS_MAX_ROW_CNT"="APXWS5_MAX_ROW_CNT" value="10000"

40 0.09454 0.00194

I

42 0.10488 0.00165  Printing rows. Row window: 1-15. Rows found: 16 4

Figure 6-17. Debug data for the default version of an interactive report

Figure 6-17 shows the detail debug data for an Interactive Report region prior to a user having made
any changes to the report. You can tell the following from the figure:

e Line 35 indicates the start of the region.
e Line 38 lists the columns that will be displayed.
e Line 40 shows the base SQL statement.

e Line 41 shows the value of the APXWS_MAX_ROW_CNT bind variable, as it will be
used in the SQL statement.
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35 0.02119 0.00178 Region: Interactive Report 4 .

36 0.02298 0.00077  using existing session report settings 4 I

37 0.02374 0.00419  g_worksheet_attribues.show_download: ¥ CSV:HTMLEMAIL 4+ N
I_select_list= "STATUS", "TICKET_ID", "SUBJECT", "DESCR", "ASSIGNED_TO",

g2 TR TILHID "LAST_UPDATED", "PUBLIC_FLAG", "PCT_COMPLETE", < I

39 0.02853 0.00230  using existing report settings (different id) 4 .
select "STATUS", "TICKET_ID", "SUBJECT", "DESCR", "ASSIGNED_TO",

"LAST_UPDATED", "PUBLIC_FLAG", "PCT_COMPLETE", count(*) over () as
apxws_row_cnt from ( select * from ( select STATUS_LOOKUP.STATUS,
TICKETSTICKET_ID, TICKETS.SUBJECT, TICKETS.DESCR, TICKETS.ASSIGNED_TO,
TICKETS.CREATED_ON, TICKETS.CLOSED_ON, TICKETS.CREATED_BEY,

20 IR RLUBE TICKETS.LAST_UPDATED , TICKETS.PUBLIC_FLAG | TICKETS.PCT_COMPLETE | u I
TICKETS.SITE from STATUS_LOOKUP | TICKETS where
TICKETS.STATUS_ID=STATUS_LOOKUP.STATUS_ID ) rwhere ("ASSIGNED_TO" =
APXWS_EXPR_1) ) rwhere rownum == to_number(APXWS_MAX_ROW_CNT) order
by "STATUS"

41 0.03150 0.00016 IR binding: "APXWS_EXPR_1"="APXWS5_EXPR_1" value="SCOTT" 4 |

42 0.03166 0.00315 IR binding: "APXWS_MAX_ROW_CNT"="APXWS_MAX_ROW_CNT" value="10000" 4 -

43 0.03482 0.00083  Printing rows. Row window: 1-100000. Rows found: 7 4 I

Figure 6-18. Debug data for the altered version of an interactive report

Figure 6-18 shows the detailed debug data for the same Interactive Report region after a user has
made changes to the report, as indicated in Figure 6-19. The changes indicate that we are filtering the
ASSIGNED_TO and grouping by the STATUS.

e Line 35 indicates the start of the region.
e Line 38 lists the columns that will be displayed.
e Line 40 shows the base SQL statement.

e Line 41 shows the value of the APXWS_EXPR_1 bind variable, as it will be used in
the SQL statement.

e Line 42 shows the value of the APXWS_MAX ROW_CNT bind variable, as it will be
used in the SQL statement.

With this debug data you have enough information to not only troubleshoot, but also examine the
potential performance of the query that was generated.

Alternative Default: Tickets by Status

o/ Assigned To = 'scoTT

Figure 6-19. The filters applied to the altered report

APEX Debugging API

Not only does APEX provide you with a method to interactively debug your application pages, it also
provides a full API that allows you to instrument your own code and even turn on debugging
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programmatically. In this section we’ll examine the APIs and see how they can be put to use in an
application context.

APEX_DEBUG_MESSAGE

The core debugging API exists in the form of the APEX DEBUG_MESSAGE package. This package is
fairly undocumented and, at the time of writing, does not appear in the API reference nor does any
mention of it appear in the APEX Developers Guide. Following is brief documentation of the individual
procedures that appear in the API. We'll discuss their usage further in later sections.

ENABLE_DEBUG_MESSAGES Procedure

This procedure allows the developer to programmatically enable debugging in the context of the current
phase of page processing.

Syntax

procedure enable debug messages (p_level in number default 7);

Parameters

p_level: Level of debug messages to log

Usage Notes
Level 1 is the most important.
Level 7 is the least important.
Setting p_level to 3 would log any message at level 1, 2 and 3.

Enabling Debug programmatically is not limited by the application level setting that disallows
interactive debugging. Therefore, even if the application is set to disallow interactive debugging,
programmatic debugging will still work as expected.

The earliest points in an APEX page where debugging can be programmatically enabled are as
follows:

PAGE RENDERING: You may create a Branch of type Branch to PL/SQL Procedure with a
processing point of On Load: Before Header making sure that the sequence number of the
process is the lowest in the set.

PAGE PROCESSING: You may create a Process of type PL/SQL Anonymous Block with a
processing point of On Submit - Before Computations and Validations making sure that the
sequence number of the process is the lowest in the set.

When debugging is programmatically enabled via the API, APEX will not emit the debug message
that indicates the phase (i.e., SHOW or ACCEPT). Therefore it is good practice to use the
LOG_MESSAGE procedure to output a message immediately after debug that will help you to
identify the phase. For example, the following code snippet could be placed in an On Load page
process to programmatically enable debug and immediately emit a message indicating the phase:
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apex_debug_message.enable debug messages(p_level => 7);
apex_debug_message.log message(‘S H O W --- Programmatically enabled’);

Once turned on programmatically, debugging will remain on until it is either turned off
programmatically or via the Developer Toolbar, if available.

DISABLE_DEBUG_MESSAGES Procedure

This procedure allows the developer to programmatically disable debugging in the context of the current
phase of page processing.

Syntax

procedure disable debug messages;

Usage Notes
DISABLE_DEBUG_MESSAGE will turn off debugging no matter how it was enabled.

Disabling debug in the middle of a phase will cause the actions that follow to be omitted from the
debug information.

The latest points in an APEX page where debugging can be programmatically disabled are as
follows:

PAGE RENDERING: Occurs on load, after the footer, making sure that the sequence number of
the process is the highestin the set.

PAGE PROCESSING: Occurs on submit, after computations and validations, making sure that
the sequence number of the process is the highestin the set.

REMOVE_SESSION MESSAGES Procedure

This procedure allows the developer to programmatically remove any debug messages associated with a
specific user session.

Syntax

procedure remove_session _messages(p_session in number default null);

Parameters

p_session: The session for which to purge debug data
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REMOVE_DEBUG_BY_APP Procedure

This procedure allows the developer to programmatically remove any debug messages associated with a
specific application.

Syntax

procedure remove debug by app (p_application_id in number);

Parameters
p_application: The application ID for which to purge debug data

REMOVE_DEBUG_BY_ AGE Procedure

This procedure allows the developer to programmatically remove all debug messages for a specific
application where the message timestamp is prior to N days before today.

Syntax

procedure remove_debug by age (
p_application_id in number,
p_older than days in number);

Parameters
p_application_id — The application ID for which to purge debug data
p_older_than_days — Number of days prior to today, beyond which all history will be deleted.

REMOVE_DEBUG_BY_VIEW Procedure

This procedure allows the developer to programmatically remove any debug messages for a specific
application and identified as belonging to a specific debug view.

Syntax

procedure remove debug by view (
p_application_id in number,
p view id in number);

Parameters
p_application_id: The application id for which to purge debug data
p_view_id: APEX debug view ID for which detailed debug data will be deleted
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LOG_MESSAGE Procedure

This procedure allows the developer to emit debug messages from within either APEX anonymous
blocks or stored packages and procedures called from APEX.

Syntax

procedure log message (
p_message in varchar2 default null,
p_enabled in boolean default false,
p level in number default 7);

Parameters
p_message: Message to be logged up to 4000 characters

p_enabled: Whether to log the message regardless of whether Debug mode is enabled. Pass one of
the following values:

TRUE: Message will be logged regardless of debug mode.
FALSE: Message will only be logged if debug mode is enabled.

p_level: Identifies the level of the log message.

Usage Notes
Level 1 is the most important.
Level 7 is the least important.

When using within stored PL/SQL program units that might be called outside of the context of
APEX, always set P_ENABLED to FALSE. Failing to do so will result in an error, as the APEX
SECURITY GROUP ID will not be set.

LOG_LONG_MESSAGE Procedure

This procedure allows the developer to emit debug messages larger than 4000 characters from within
either APEX anonymous blocks or stored packages and procedures called from APEX.

Syntax

procedure log long message (
p_message in varchar2 default null,
p_enabled in boolean default false,
p_level in number default 7);
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Parameters
p_message: Message to be logged up to 32767 characters.
p_enabled: Whether to log the message regardless of whether Debug mode is enabled.
TRUE: Message will be logged regardless of debug mode.
FALSE: Message will only be logged if debug mode is enabled.

p_level: Identifies the level of the log message.

Usage Notes
Level 1 is the most important.
Level 7 is the least important.
Logging will be split into 4000 byte chunks.

When using within stored PL/SQL program units that might be called outside of the context of
APEX, always set P_ENABLED to FALSE. Failing to do so will result in an error, as the APEX
SECURITY GROUP ID will not be set.

LOG_PAGE_SESSION STATE Procedure

This procedure allows the developer to emit session state information into the debug messages table for
a given page in the current application.

Syntax

procedure log page session state (
p_page_id in number default null,
p_enabled in boolean default false,
p level in number default 7);

Parameters
p_page_id: Identifies the page within the current application and workspace context.
p_enabled: Whether to log the message regardless of whether Debug mode is enabled.
TRUE: Message will be logged regardless of debug mode.
FALSE: Message will only be logged if debug mode is enabled.

p_level: Identifies the level of the log message.

Usage Notes
Level 1 is the most important.
Level 7 is the least important.

Each item from the indicated page and its current value in session state will be emitted to the debug
messages table.
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Programmatic Debugging

As you can see, the APEX_DEBUG_MESSAGE API provides the facilities necessary to enable and disable
Debug mode programmatically. And as mentioned in the preceding documentation, the ability to use
programmatic debugging is not affected by the application level setting. This means that, even if you
have a standard which dictates that applications are deployed into production with debugging disabled,
you still have the ability to capture debug information.

Figure 6-20 shows the capture of debug information for a single page in an application that displays
a simple report. The debug information was captured interactively by using the Developer Toolbar.

Debug Message Data - Mozilla Firefox

[ nttp:/localhnost:8080/apex/f7p=4000:939:1449088214083581::NO:939:P939_PAGE_VIEW_ID:230
(=] =
1 ooms ooma 2 e +
2 0.00273 0.00064 Language derived from: FLOW_PRIMARY_LANGUAGE, current browser language: en 4 I
3 0.00337 0.00033  alter session set nls_language="AMERICAN" 4 |
4 0.00370 0.00015  alter session set nls_territory="AMERICA" 4 |
5 0.00385 0.00052  NLS: C5V charset=WEBMSWIN1252 4 I -
& 0.00437 0.00016 . NLS: Set Decimal separator="." 4 |
T 0.00453 0.00022 . NLES: Set NLS Group separator="," 4 |
8 0.00475 000021 . NLS: Setg_nls_date_format="DD-MON-RR" 4 |
] 0.00496 0.00026 NLS: Set g_nls_timestamp_format="DD-MOMN-RR HH MI.SSXFF AM” 4 I
10 0.00522 0.00068 ~NLS: Set g_nls_timestamp_tz_format="DD-MOMN-RR HH.MI.SSXFF AM TZR" 4 I
11 0.00590 0.00030 ..Setting session time_zone to -06:00 4 |
12 0.00619 0.00042  NLS: Language=en 4 I
13 0.00661 0.00095  Application 106, Authentication: CUSTOM2, Page Template: B394837311246666 4 I
14 0.00756 0.00028 m?f;i:;z;if';;:;gs?g;(\gn?r:;?ace "1291027738609749" can develop application "1 06" 4 I
15 0.00782 0.00036 ok to reuse builder session for user APEX_PUBLIC_USER 4 I
16 0.00819 0.00034 _Application session: 1449068214083581, user=APEX_PUBLIC_USER 4 I
17 0.00852 0.00021 \HE:\;E;[el(rsn;ian:Eif';‘;:;;}252‘1303;(:;07r:;?ace "1291027738609749" can develop application "106" 4 | | |
18 0.00874 0.00013 . Check for session expiration: 4 |
19 0.00887 0.00067  Session: Fetch session header information 4 1
20 0.00955 0.00021 .fetch session state from database 4 |
21 0.00976 000026  fetch items 4 I
22 0.01002 000032 fetched 8 session state items 4 |
23 0.01034 0.00039 Branch point: Before Header 4 I
24 0.01073 0.000B6  Fetch application meta data 4 I
25 0.01160 0.00026 .. metadata, fetch computations 4 |
26 0.01185 0.00029 . metadata, fetch buttons 4 |
27 0.01214 0.00017 Computation point: Before Header 4 |
28 0.01230 0.00017 Processing point: Before Header 4 |
29 0.01247 0.00055 .. metadata, fetch item type settings 4 I
30 0.01304 000534 .metadata, fetch items <+ 1N L
= E—— v - v
Transferring data from localhost... @  |SB OFF

Figure 6-20. Debug data gathered interactively
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Figure 6-21 shows a branch created to gather debug information programmatically. The branch was
created at the earliest possible point on the page. The branch does not in fact redirect to another page,
but instead simply programmatically enables debugging. Figure 6-22 shows the resulting debug data.

Branch: 2o0f2 Sequence: 0

(: Cancel j ( Delete )E Apply Changes J<I||

Show All | Point|| Action || Conditions || Security || Configuration || Comments

Page: 5 Automatic Measurement
Branch Type: Branch to PLISQL Procedure

* Branch Ppint[ On Load: Before Header .]

*sequence(0 |

Action

* Branch Action (Depending on branch type use page number, page alias, URL, procedure name or application itermn)
apex_debug_message.enable_debug_messages(7);
apex_debug_message. log_message('S H O W --- Programmatically enabled');

Figure 6-21. Definition of a Branch which programmatically enables debug
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Debug Message Data - Mozilla Firefox

[=| http:/Mocalhost:8080/apexf?p=4000:939:1449088214083581: :NO:939:P939_PAGE_VIEW_ID:243
-
™
I [ ] (_ Go ) | Actions w
M
1 0.00601 0.00067 SHOW --- Programmatically enabled T I
2 0.00664 0.00086  Fetch application meta data 4 l
3 0.00749 0.00028 .metadata, fetch computations 4 I
4 0.00777 0.00028 .metadata, fetch buttons 4 I
] 0.00805 0.00017  Computation point: Before Header 4 |
[ 0.00821 0.00016 Processing point: Before Header 4 |
T 0.00837 0.00054 .metadata, fetch item type settings 4 I
8 0.00894 0.00576 ..metadata, fetch items 4
] 0.01471 0.00205  Show page template header 4 -
10 0.01673 0.00018 Computation point After Header 4 |
11 0.01680 0.00174 Processing point After Header 4 -
12 0.01564 000161 Region: Automatic Measurement 4 -
13 0.02025 0.00020 Computation point: Before Box Body 4 |
14 0.02045 0.00028 Processing point: Before Box Body 4 I ||
15 0.02073 0.00063 Region: Debugging Switch 4 I
16 0.02137 0.00236 ltem: P5_DEBUGGING NATIVE_RADIOGROUP 4 -
17 0.02374 0.00151  ltem: P5_DEBUG_SHOW NATIVE_RADIOGROUP 4 .
18 0.02524 0.00368  ltem: P5_DEBUG_ACCEPT MNATIVE_RADIOGROUP 4 -
19 002835 000081  Region: Performance Test - Manual 4
20 0.02983 0.00048 Item: P5_ADD_ROWSBUTTON 4 I
21 0.03030 000081  Item: P5S_RESET BUTTON 4 l
22 0.03121 0.00133  show report 4 .
23 0.03255 000017  determine column headings 4 |
24 0.03271 0.00062  activate sort 4 I L
E
] D
Transferring data from localhost... #  |SB OFF

Figure 6-22. Debug data gathered programmatically

While it may be more natural to think that a Page Process might be the best place to turn on
programmatic debugging, there is some method to the madness of choosing a Branch instead. No
matter what its sequence number, Page Processes always execute after Branches and Computations.
Therefore if you want to capture information about Branches and Computations in your debug output,
you must turn Debug mode on before these items are processed by APEX.

The ability to create a Branch of type Branch to PL/SQL Procedure at process point On Load: Before
Header that actually does not branch anywhere is perfect for our purposes. As long as its sequence
number is lower than any other branch, programmatic debugging will capture all logged messages for
any Branch, Computation or Process that follows it.
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When debugging is turned on via the AP], even at the earliest point possible, APEX will have already
completed some of the steps involved in rendering or processing the page.

If you compare the interactive data to the data that was gathered programmatically, you’ll notice
there are a number of things that just don’t get captured in the programmatic version. This shouldn’t
concern you too much as what is missing is directly related to core APEX code and not code for which
you will likely be seeking to gather information.

However, one of the more important things that gets left out is the first line of debug information
which indicates the phase. This is easily remedied by following the ENABLE_DEBUG_MESSAGE call with
a call to LOG_MESSAGE, as shown earlier in Figure 6-21.

The same is true for the PROCESS phase as for the SHOW phase demonstrated above. When
enabling debugging programmatically, there will be some things that get missed. In most circumstances,
the missing data isn’t significant enough to be concerned about; however, if you want to make sure you
get all the data relating to a page, you're likely to want to enable debug as part of the page phase that is
directly before the one you wish to capture.

For example, if you wish to capture all the details about Page Processing for a page, turn debugging
on during that page’s SHOW phase. Alternatively, if you wish to capture all information regarding a
page’s SHOW phase, enable debug as part of the processing phase of the page that branches to the page
in question. If debug mode is already enabled prior to reaching the desired phase, even if it was enabled
programmatically, the entire phase’s information will be captured.

Instrumenting Your Own Code

While having access to the debug information APEX emits by default is helpful, there will inevitably be
times when you’ll need deeper insight into what may be going on in code that you have written.

The APEX Debugging API provides methods to expand the depth of information being gathered.
This is especially useful when you're trying to understand what is happening within PL/SQL that might
be part of a Branch, Computation, or Process.

Logging Custom Messages

The LOG_MESSAGE and LOG_LONG_MESSAGE procedures are quite simple in signature; however, they
provide an amazing amount of flexibility and functionality when it comes to gathering information
about what’s going on within your application.

The most straightforward use case would be one in which you might want to emit simple messages
which mark the steps a piece of PL/SQL might be executing. For instance, marking the purpose of a
simple code construct, like a loop, as in Listing 6-1.

Listing 6-1. Simple Code Demarcation Using LOG_MESSAGE

BEGIN

APEX DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START - INSERTING 10000 RECORDS...');
FOR I IN 1..10000 LOOP

INSERT INTO PERF _TEST (guidi, guid2, guid3, created on)

VALUES (SYS_GUID, SYS GUID, SYS GUID, SYSDATE);
END LOOP;

END;
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Enabling debug mode and running the page would produce the output as shown in Figure 6-23.

0.02543 0.00020 ltern button "P3_ADD_ROWS" pressed process. 4

.Process "ADD_ROWS": PLSQL (AFTER_SUBMIT) BEGIN —
APEX_DEBUG_MESSAGE LOG_MESSAGE('START - INSERTING

0.02563 0.00422 |:P1O_RECORDS|| records...’); — for i in 1.:P10_RECORDS loop INSERT INTO 4
PERF_TEST (guidl, guid2, guid3, created_on) VALUES (SYS_GUID, SYS_GUID,
SYS_GUID, SYSDATE); end |

0.02990 1.26959 START - INSERTING 10000 records... Y 7
...Donot run process "RESET", process point=AFTER_SUBMIT, condition type=, when

AR INTTE button pressed=P3 _RESET ‘)

1.29969 0.00056 ...Process. Re.set Pagination™: RESET_PAGINATION (AFTER_SUBMIT) a
reset_pagination

1.30025 0.00014 Branch point: After Processing 4

Figure 6-23, Using LOG_MESSAGE to emit a line into the debug information

However to ad real value it behooves you to mark not only the beginning, but also the end of each
significant step as in Listing 6-2.

Listing 6-2. Marking the Beginning and End of a Block of Code

BEGIN

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START - INSERTING 10000 RECORDS...');
FOR I IN 1..10000 LOOP

INSERT INTO PERF_TEST (guidi, guid2, guid3, created on)

VALUES (SYS_GUID, SYS GUID, SYS GUID, SYSDATE);
END LOOP;

APEX DEBUG_MESSAGE.LOG MESSAGE( P_MESSAGE =>END - INSERTING 10000 RECORDS...");

END;

Remember that execution timing is measured from the beginning of the current step to the
beginning of the subsequent step. These step boundaries coincide with the point at which a debug
message is logged. Therefore surrounding a code block with calls to LOG_MESSAGE provides the extra
benefit of capturing an accurate timing of all the code that ran between those two messages, as shown in
Figure 6-24.

...Donot run process "Toggle_Debugging”, process point=AFTER_SUBMIT, condition

TR UL type=REQUEST_EQUALS CONDITION, when button pressed= “
0.02230 0.00019  ltem button "P3_ADD_ROWS" pressed process. 4
...Process "ADD_ROWS": PLSQL (AFTER_SUBMIT) BEGIN --
0.02249 0.00062 APEX_DEBUG_MESSAGE LOG_MESSAGE('START - INSERTING '[|:P10_RECORDS||" a
. . records...’); --foriin 1..P10_RECORDS loop INSERT INTO PERF_TEST (guidl, guid2, guid3,
created_on) VALUES (SYS_GUID, SYS_GUID, SYS_GUID, SYSDATE); end |
0.02311 126596 START - INSERTING 10000 records... 7
1.28913 0.00264 END - INSERTING 10000 records... \ 7
129172 0.00021 ...Donot run process "RESET", process point=AFTER_SUBMIT, condition type=, when button a

pressed=P3_RESET

Figure 6-24. Surrounding code blocks with LOG_MESSAGE calls to capture an accurate timing
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You have to be careful about your usage of the LOG_MESSAGE procedure, though. For instance,
injecting a LOG_MESSAGE call in the middle of the loop would first create a huge number of log entries
that you would be unlikely to want to wade through, and second, would potentially impact performance
as you would be executing the full code path of the LOG_MESSAGE procedure 10,000 times.

That is where the p_level parameter comes in handy. Consider Listing 6-3. Here we’ve done exactly
what was just warned against, but notice that the value for the level of the outer calls is at a higher level
than that of the inner calls.

Listing 6-3. Using P_LEVEL to designate the message level

BEGIN

APEX DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START - INSERTING 10000 RECORDS...', P_LEVEL=>5);

FOR I IN 1..10000 LOOP

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START RECORD '||I, P_LEVEL=>7);
INSERT INTO PERF_TEST (guidi, guid2, guid3, created on)
VALUES (SYS_GUID, SYS GUID, SYS GUID, SYSDATE);

APEX DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'END RECORD '||I, P_LEVEL=>7);

END LOOP;

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'END - INSERTING 10000 RECORDS...', P_LEVEL=>5);

END;

Now when we choose to enable debugging programmatically, we can use the p_level parameter to
decide to what level of message we wish to log. Calling ENABLE_ DEBUG_MESSAGES with p_level set to
5 would only log the messages outside the loop. However, enabling debug with a message level of 7
would log both outside and inside the loop. Using this mechanism you can manage the level at which
messages are logged and what level of log message you wish to capture.

Caution Using Interactive Debugging from either the Developer Toolbar, or by manipulating the URL will always
initiate logging to capture messages level 7 and above.

Lastly, using the p_enabled parameter of LOG_MESSAGE allows you to dictate that a message is
important enough to always be logged, whether or not debugging has been enabled. Listing 6.4 shows
the same code but injects a LOG_MESSAGE call in the top of the block that will always be written to the
APEX Dictionary, regardless of the state of debugging.
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Listing 6-4. Using P_ENABLED to Always Log a Message

BEGIN
APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'THIS MESSAGE IS ALWAYS LOGGED...',
P_ENABLED=>TRUE, P_LEVEL=>3);

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START - INSERTING 10000 RECORDS...', P_LEVEL=>5);

FOR I IN 1..10000 LOOP

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'START RECORD '||I, P_LEVEL=>7);
INSERT INTO PERF_TEST (guidi, guid2, guid3, created_on)
VALUES (SYS_GUID, SYS_GUID, SYS_GUID, SYSDATE);

APEX_DEBUG_MESSAGE.LOG_MESSAGE( P_MESSAGE =>'END RECORD '||I, P_LEVEL=>7);

END LOOP;

APEX DEBUG_MESSAGE.LOG MESSAGE( P_MESSAGE =>'END - INSERTING 10000 RECORDS...', P_LEVEL=>5);

END;

Logging Session State

There are many instances when trying to debug a page where it would be beneficial to know
specifically what was in session state. The LOG_PAGE_SESSION_STATE procedure will provide you
exactly that information.

The API will emit information into the DEBUG logs, which shows the session state for each item on
the designated page. Like the LOG_MESSAGE procedure, the LOG_PAGE_SESSION_STATE procedure
lets you dictate what log level will be associated with the emitted log records, and allows you to decide
whether to override the debug setting and always log the session state.

You can call the LOG_PAGE_SESSION_STATE procedure without passing any parameters and it will
log the session state for the currently processing page at debug message level 7, but it will only do so if
debugging is enabled.

Figure 6-25 show an example of the output of debug information that contains session state
information. The session state information is specifically contained in rows 2 through 6 in the report.
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] ( co } (_Actions V}

S
4

1 001119 0.00713 ACCEPT - PROGRAMMATIC 7
2 0.01851 0.00057 1 item="P9_CITY" length="9" value="5SAN DIEGO" 7 I
3 0.01898 000036 2. item="P39_DATE", length="9", value="26-Feb-11" T I
4 0.01935 0.00033 3. item="P9_DEBUG_ACCEPT" length="3", valug="YES" A |
5 0.01967 000034 4 item="P3_NAME", length="4" value="Doug” T I
6 0.02002 000061 5. item="P9_SUBSCRIBEER", length="1", value="N" A |
T 0.02050 0.00024  Branch point: Before Computation 4 |
8 0.02073 0.00014 Computation point: After Submit 4 |
9 0.02087 0.00033 Tabs: Perform Branching for Tab Reqguests 4 I
10 0.02120 0.00018  Branch point: Before Validation 4 |
11 0.02137 000026 Validations: 4 |
12 0.02163 0.00025 Perform basic and predefined validations: 4 I
13 0.02189 000353 .. Validate is not null for P9_DEBUG_ACCEPT 4 1
14 0.02542 000026  Perform custom validations: 4 I
15 0.02568 0.00016 Branch point: Before Processing 4 |
16 0.02584 000016 Processing point: After Submit 4 |
17 0.02559 - Branch point: After Processing 4 -
1-17

Figure 6-25. Debug information containing session state information

The data contains a row for each item that appears on the page, whether visible to the user or not,
and contains the item name, length, and value. While it may seem odd that the items are rendered not in
the order that they appear on the screen, but in alphabetical order by item name, this is due to the fact
that many of the new APEX Themes are DIV based and it is not necessarily possible to identify where
they appear on the page.

You can also emit more than just the current page’s session state, but to do this you will need to
make an API call for each page you wish to include. Figure 6-26 shows an example including session
state for Page 9 and Page 7.
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(+]
1 0.01192 000465 ACCEPT - PROGRAMMATIC 7
2 0.01683 0.00072 1. item="P9_CITY", length="9", value="SAN DIEGO" 7T N
3 0.01736 000034 2 item="P9_DATE", length="9", value="26-Feb-11" T I
4 001770 000036 3 item="P9_DEBUG_ACCEPT" length="3" value="YES" T I
5 0.01806 0.00033 4 item="PI_NAME", length="4", value="Doug" A |
6 0.01839 000161 5 item="P3_SUBSCRIBER", length="1" wvalue="N" T -
7 0.02000 000038 1. iterm="P7_ADD_ROWS", length="", value="" A |
8 0.02039 000033 2. item="P7_DEBUGGING", length="7", value="Allowed" T I
9 0.02077 000040 3 item="P7_DEBUG_ACCEPT", length="2" valug="N0O" T l
10 0.02114 0.00037 4. item="P7_DEBUG_SHOW" length="2" value="NO" 7 I
11 0.02147 0.00055 5 item="P7_RESET" length="" value="" T .
12 002188 0.00017  Branch point: Before Computation 4 |
13 0.02205 0.00015 Computation point: After Submit 4 I
14 0.02220 000038 Tabs: Performn Branching for Tab Reguests 4 I
15 0.02258 0.00018 Branch point: Before Validation 4 I
16 0.02276 000028  Walidations: 4 I
17 0.02304 000028  Perform basic and predefined validations: 4 I
18 002333 000353 _Validate is not null for P9_DEBUG_ACCEPT 4 1
19 0.02687 0.00028  Perform customn validations: 4 I
20 0.02714 0.00018  Branch point: Before Processing 4 l
21 0.02732 0.0001%  Processing point: After Submit 4 |
22 0.02750 - Branch point: After Processing 4 -

oy
'

Fa

B

Figure 6-26. Debug information including session state information for 2 separate pages

The Data Behind Debugging

As mentioned before, APEX Debug data is now kept in a set of data dictionary tables so that it can be
examined and compared to other runs of the same page. In this section we’ll look at the underlying
tables and view, the lifetime of the data in them, and how the data differs between when captured
interactively as opposed to programmatically.

Tables and View

Debug data is stored as metadata in the core APEX schema and is split across two tables:
WWV_FLOW_DEBUG_MESSAGES and WWV_FLOW_DEBUG_MESSAGES2. The data is exposed to the
developer via a single APEX Data Dictionary View: APEX DEBUG_MESSAGES.
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Caution Don't try to query the tables directly. Focus on the view. You don’t want to waste your time trying to
sort out whether your debug data is contained in one table or spread across them both. Always query the view.

While it may seem odd that there are two underlying tables, APEX uses this two-table setup in a
number of places to keep a finite duration of data around. The table into which data is actually inserted
is switched every two weeks. When the switch occurs from one table to the other, APEX truncates the
table that it’s switching to. This means that at a minimum it will have no data (i.e., no debug information
has been gathered) or potentially up to 4 weeks of data. Figure 6-27 gives a visual depiction of this idea.

WWV_FLOW_DEBUG_MESSAGES

Name

Null Type

MESSAGE_TIMESTAMP
MESSAGE

FLOW_ID

PAGE_ID
SESSION_ID
APEX_USER

ELAP

PAGE_VIEW_ID
MESSAGE_LEVEL
SECURITY_GROUF_ID

HOT NULL TIMESTAMF(6)
VARCHARZ2 (4000)
NUMBER
NUMBER

HOT NULL NUMBER
VARCHAR2 (255)
NUMBER
NUMBER
NUMBER

HOT NULL NUMBER

Figure 6-27. The view and underlying tables that hold APEX Debug information

N

WWV_FLOW_DEBUG_MESSAGES2

Hame

Null Type

MESSAGE_TIMESTAMP

MESSAGE
p FLOW_ID
- FAGE_ID

SESSION_ID
APEX_USER
2 Week ELAP
Cycle PAGE VIEW ID
MESSAGE_LEVEL
SECURITY_GROUP_ID

NOT NULL TIMESTAME(6)
VARCHARZ (4000)
NUMBER
NUMBER

HMOT NULL NUMBER
VARCHARZ (255)
NUMBER
NUMBER
NUMBER

HMOT NULL NUMBER

APEX_DEBUG_MESSAGES

Hame

Null Type

PAGE_VIEW_ID
MESSAGE_TIMESTAMP
ELAFSED_TIME
EXECUTION_TIME
MESSAGE
APPLICATION_ID
PAGE_ID
SESSION_ID
APEX_USER
MESSAGE_LEVEL
WORKSPACE_ID

NUMBER
TIMESTAMF (6 )
NUMBER

HUMBER
VARCHAR2 (4000)
NUMBER

HUMBER

NUMBER
VARCHAR2 (255)
HUMBER

NUMBER

You may feel that having at most 4 weeks of data available to you at any one time might be too
limiting, and I would have to agree with you. If you want to keep more than that amount of data, you’ll
have to take matters into your own hands. Doing this is actually quite straightforward.

First, you'll need to create a local version of the debug data table that you control. The simplest way
to do this would be the following:

CREATE TABLE MY_DEBUG_MESSAGES

AS

SELECT * FROM APEX DEBUG_MESSAGES

WHERE ‘X’ = ‘Y’
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This will create the table without bringing any of the rows over. Then you’ll want to copy only the
rows from the APEX_DEBUG_MESSAGES VIEW over to your new table, but to make this something that
can be run over and over, you'll only want to copy the rows that don’t already exist in the table. Luckily
the PAGE_VIEW_ID column gives us something unique to compare against. The following SQL
statement will copy only the information that does not already exist in the table:

INSERT INTO MY _DEBUG_MESSAGES
SELECT *
FROM APEX_DEBUG_MESSAGES
WHERE PAGE_VIEW_ID NOT IN
(SELECT DISTINCT PAGE_VIEW ID FROM MY DEBUG_MESSAGES);

To automate this process, you can include the above SQL statement into a stored procedure and set
it up to run regularly as a database-scheduled job. And to make sure that you are always looking at the
latest information, you can create a view that joins the data in your table with the data in the APEX view,
as follows:

CREATE OR REPLACE VIEW MY_DEBUG_MESSAGES_V
AS
SELECT *
FROM my_debug_messages
UNION
SELECT *
FROM APEX_DEBUG_MESSAGES
WHERE page view_id NOT IN
(SELECT DISTINCT page view _id FROM my_ debug messages);

Now you have everything you need to duplicate the screens and reports that APEX provides you as
part of the debugging interface. In fact, you can actually replicate it 100 percent by simply examining the
code behind the APEX pages.

Note If you're not already aware, you can load the APEX core applications up into a workspace and examine
the code and SQL statements that make them tick. Most of the core code of APEX is held in the wrapped packages
in the APEX_040000 schema, but most of the APEX magic is there for you to examine.

Examining the Debug Data

Now that we know where the Debug data is kept, let’s have a look at exactly what is being kept. Table 6-1
lists each column and gives a description of the data it contains.
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Table 6-1. Descriptions for the Columns of the APEX_DEBUG_MESSAGES View

Column Name Description

PAGE_VIEW_ID Page View Identifier which is a unique sequence generated for each page
view recorded with debugging

MESSAGE_TIMESTAMP Timestamp in GMT that the message was saved

ELAPSED_TIME E}apsed time in seconds from the beginning of the page submission or page
view

EXECUTION_TIME Time elapsed between the current and the next debug message

MESSAGE Text of the debug message

APPLICATION_ID Application Identifier, unique across all workspaces

PAGE_ID Page Identifier within the specified application

SESSION_ID APEX Session Identifier

APEX_USER Username of the user authenticated to the APEX application

MESSAGE_LEVEL Level of debug message, ranging from 1 to 7

WORKSPACE_ID APEX Workspace Identifier, unique within an instance

302

Most of the columns in the view are pretty self explanatory, but the relationship between the
MESSAGE_TIMESTAMP, ELAPSED_TIME, and EXECUTION_TIME merits some discussion.

The MESSAGE_TIMESTAMP is very straightforward; it’s merely the accurate timestamp of when the
debug message was entered into the underlying debug message tables. To get a clear picture of the order
in which things happened during a page SHOW or ACCEPT, simply order the rows ascending by the
MESSAGE_TIMESTAMP.

The EXECUTION_TIME is calculated as the difference between the current Timestamp and the
Timestamp from the subsequent record. So, in essence, it shows how much time had elapsed between
the two records being inserted. You can see this calculation in the definition of the
APEX _DEBUG_MESSAGE view. The view uses the LEAD and PARTITION functions to calculate the
difference between the two timestamps.

The ELAPSED_TIME is something different entirely. This column is supposed to show the elapsed
time since the beginning of the page submission or the page view. While logic might dictate that you
should be able to perform some arithmetic using the Timestamp and the calculated execution time to
arrive at the elapsed time, you’'d be wrong to do so. APEX actually uses yet another mechanism (a
function call in this case) to calculate the elapsed time since the beginning of this phase. Because the
function call actually takes some time (even if it’'s microseconds), the timing of the elapsed time is
always just a little off from what you might expect. Don’t get hung up on this. They are usually within
such a small tolerance that it’s fairly unmeasurable unless the task you are tracking is huge.
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And in any account, what you really should be paying attention to is EXECUTION_TIME. If you want
to find what you need to performance-tune within your page, pay attention to the thing with the largest
execution time.

Using Debug Data for More Than Debugging

The fact that you have direct access to the data, and now know how to keep the data around for
longer than the natural four-week cycle that is built in to APEX, means that you can begin to use this
data for more than just debugging. The overall information that is available makes this data perfect for
performing longer-term analysis and performance tracking.

For instance, using programmatic debugging, you could choose to collect and keep performance
information about your most important application pages. You may not want to keep information for
every page view, but you could easily write logic that captures n% of all page views. Then using the
information contained in your long-term debug tables you can track the performance over time. You
could even begin to spot and map trends in performance, potentially identifying when a critical process
might trend outside its window of acceptability.

Another potential use is to compare data before and after making a change to a page. If the main
structure of the page hasn’t changed, but instead the driving query behind it, then you would be able to
easily write code to compare, line for line, whether the new version of the page ran faster or slower than
a previously captured version.

If a page calls stored PL/SQL code that is also instrumented using the APEX Debugging API, you
then have insight into the performance trends of the business logic that you've written in PL/SQL.

The bottom line is, you have this data for whatever purposes you wish, and the better instrumented
your code, the more detail you have at your disposal.

Debugging Dynamic Actions

Because the Dynamic Actions framework is actually implemented as JavaScript that is processed in the
browser, debugging dynamic actions is approached a bit differently. APEX still uses Debug mode to
determine whether or not the Dynamic Actions framework should emit data and you can still enable
debugging in all the same ways that have been discussed. However, instead of inserting data into the
underlying debug messages tables, the Dynamic Actions framework emits message to the browser’s
JavaScript console.

The information that appears in the JavaScript console takes the following form:

Dynamic Action Fired: [Dynamic Action Name](Specific Action Fired])

Figure 6-28 shows an example of using the FireBug JavaScript console in Firefox to view the debug
information.
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LT G " |Consolew | HTML €SS Script DOM Net (° P
% | Clear Persist Profile : @D Errors Warnings Info Debug Info I
Dynamic Action Fired: Disaoble Subcategory (NATIVE_ENABLE)
Dynamic Action Fired: Disoble Version (NATIVE_ENABLE)

|
o -
Done ®%  |SBOFF 4

Figure 6-28. The FireBug JavaScript console containing Dynamic Action debug messages

While this doesn’t give you any detail about what the dynamic action code is doing, it does give you
avisual indicator that the dynamic action code is firing. For a bit more information you can use
FireBug’s console menu to also capture any XMLHttpRequests, as shown in Figure 6-29.

Consolefd | HTML €SS Script DOM Net (A

ofile : @ v Enabled
isable § Disabled

isable V ,
| v Show JavaScript Errors

Show JavaScript Warnings
v Show CSS Errors
Show XML Errors
Show XMLHttpRequests A
Show Chrome Errors
Show Chrome Messages
Show External Errors
= Show Network Errors
Show Stack Trace With Errors
Strict Warnings (performance penalty)

Larger Command Line
v Show Completion List Popup

Figure 6-29. Choosing to show XMLHttpRequests in the console

After this is turned on, you'll not only see the dynamic actions that fire, but also the calls to
WWV_FLOW.SHOW that indicate XMLHttpRequests (or AJAX calls) as shown in Figure 6-30. You'll
notice that the AJAX calls being made actually show up before the debug message from the dynamic
action to which they belong. Don’t be confused by this. It’s merely a function of when APEX has chosen
to emit the debug message.
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w4 D " | Consolew | HTML €SS Script DOM  Net

@ @ Clear Persist Profile ‘@D Errors Warnings Info Debug Info
p POST http:/ /sumneva.com/apex/wwv_flow.show 200 OK 102ms
p POST http:/ /sumneva.com/apex/wwv_flow.show 200 OK 264ms
p POST http:/ /sumneva.com/apex/wwv_flow.show 200 OK 248ms
Dynamic Action Fired: Disaoble Version {NATIVE_ENABLE)

=

CHAPTER 6 = DEBUGGING

Q

jquery...minjs (line 130)
jquery...mingjs (line 130)
jquery...minjs (line 130)

| &

e

&
%)

Cane

' |SBOFF

Figure 6-30. Console containing XMLHttpRequests and Dynamic Action debug messages

Clicking on the arrow beside the POST will expand the detail of the AJAX call and will expose the
Header, Post, Response, and the JSON object as seen in Figure 6-31. Because the Dynamic Actions are
generated code based on what you declared within the APEX builder, the POST section will only be
partially useful. You’ll be able to see what field initiated the transaction and what APP and PAGE were
involved, but the other data will likely be unfamiliar and mean nothing to you. However, the data
contained in the Response and JSON tabs actually represent data that was returned by the AJAX call and

was used by the dynamic action.

In the example shown in Figure 6-31, the data that was passed back is being used to set the available
values in a select list. Each JSON object contains two attributes, “d” and “r”, which relate to the select

list’s display and return value respectively.

5
£

# €D " | Consolev | HTML €SS Script DOM  Net (R @
@ | Clear Persist Profile @ Errors Warnings Info Debug Info
BN AP EELRL A WA SA Y YR YIS LU A AL JU U Yo L AN L3Ny [
p POST http://sumneva.com/apex/wwv_flow.show 200 OK Z64ms Jjauery..minjs (line 130) |
¥ POST http:/ /sumneva.com/apex /wwv_flow.show 200 OK 248ms Jjgquery...min.js (line 130)
Headers Post Response [SOM
> a Object { d="0.8", r=-"190870618426730591155463370681508708460" }
1 Object { d="1.4.8", r="2052065670378181870808415082290998381579" }
2 Object { d="1.6.0", r="205944944801817498051202595576222212520" }
Dynamic Action Fired: Disable Version (NATIVE_EMAELE)
g
Done #°  |SB OFF

Figure 6-31. Expanding the POST to see its content

If you really want to get into the details of what is happening during a dynamic action, you’ll need to
get into the depths of JavaScript debugging, which is beyond the scope of this chapter. But hopefully
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what has been presented will give you a method for at least knowing whether the defined dynamic
actions are firing when expected and bringing back the data they should.

What Debug Doesn’t Capture

APEX’s debugging mechanism is exemplary and does an amazing job of letting you know exactly what is
going on during page rendering and processing. But there are some things that it just does not capture.
In this last section we’ll discuss what gets missed and how you can make up for the limitations.

AJAX Calls

AJAX by its very nature is initiated from within JavaScript that is being run in the browser. This means
that, from the APEX point of view, the page rendering has already been completed and all APEX debug
messages that can be logged have been.

Therefore, any AJAX call that runs as part of the page is not captured by APEX Debugging. This is
true for AJAX calls that may be handwritten by the developer and for those that might be included as part
of a plug-in or dynamic action.

You can, however, instrument Application or Page level On-Demand PL/SQL processes using the
debugging API. When doing this, you must include a call to ENABLE_DEBUG_MESSAGES at the
beginning of the on-demand process and should also include a call to DISABLE_ DEBUG_MESSAGES at
the end.

The debugging information will be captured and related to the page from which the process was
called. It will not appear within the context of the page SHOW or ACCEPT phases, but instead will be
created under its own unique view identifier and only contain messages that you specifically emit using
the LOG_MESSAGE procedure.

The same is true for the PL/SQL portion of APEX Plug-in code. You can simply instrument the
render phase of a plug-in by using the LOG_MESSAGE FUNCTION without enabling debug messages
specifically. Then, when debugging is turned on either programmatically or interactively, the messages
will be included in the page’s SHOW phase debug messages.

Instrumenting any AJAX callback functions within a plug-in needs to be handled the same way you
handled on-demand processes. You must include the call to enable and disable debugging specifically.

FLASH Charts

FLASH charts are an interesting subject when it comes to debugging. We’ve already talked about the fact
that when debugging is enabled, a FLASH chart will expose a link that allows you to view the XML that
was used to render it. But there is more going on behind the scenes.

When a page that includes a FLASH chart is rendered by APEX, it isn’t actually including the FLASH
as part of the SHOW phase. APEX actually emits the FLASH object inclusion code, which you can view in
the chart’s region definition’s Region Source. At this point the APEX engine is done and it is the browser
that does the rest of the work.

The FLASH object inclusion code is interpreted by the browser, which loads the Flash object. Once
the FLASH object is loaded, it in turn makes another call back to a special part of the APEX engine that
runs the queries related to the chart series, assembles the XML used to drive the chart, and then renders
based on what is returned.

So both the load of the base chart object and the call to generate the XML happen outside of the
APEX engine and therefore do not get logged in to the APEX debug data.

To debug these steps, you once again need to depend on tools in the browser as opposed to the
APEX debug metadata. The FireBug plug-in to Firefox allows you to use its NET tab to see the call that is
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used to load the FLASH object and the call to APEX_UTIL.FLASH that generates and returns the XML.
Examining the timings for the later of the calls will indicate how long the round trip to retrieve the XML
data took and will indicate whether you have a potential performance problem in the chart series
queries that drive your chart.

Reports

You would think that reports are fairly straightforward in terms of debugging, as they are merely queries
that are run by the APEX engine. This is true up to a certain point; we already talked about the challenges
with Interactive Reports due to the fact that they use heavy JavaScript and AJAX to provide the
interactivity.

The same problem can surface in classic reports if you have chosen to use Partial Page Refresh.
When Partial Page Refresh is turned on for a classic report, JavaScript and AJAX are used to navigate
through the pagination of a report, and because the page is not being re-drawn, the actions are not
captured via debug.

As with any AJAX and JavaScript, you again must rely on browser tools to help you understand what
is going on. When you paginate through a report that uses PPR, you'll see a call to the “f” procedure as
an XMLHttpRequest. The POST of the call will indicate information about the page and the rows to be
retrieved, and the RESPONSE will contain the HTML for the new set of rows that were returned. Again,
looking at the timing of this call will give you some indication of performance problems that might be
occurring when fetching the data set.

Summary

I hope you've seen how useful APEX debugging can be when trying to troubleshoot your applications,
and I hope I've given you some food for thought as to how debug data could potentially be used for
performance analysis and trending. As APEX continues to develop as a product, I am sure that there will
be more alterations and extensions to the APIs allowing for more and more granular messages to be
captured. Keep an eye on the APEX core documentation for new releases, as many of these alterations
and extensions often go unannounced and unnoticed.
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CHAPTER 7

Dynamic Actions

by Martin Giffy D’Souza

Dynamic Actions are one of the most popular new features in APEX 4.0. They allow developers to
declaratively define actions based on browser events. This chapter will cover all aspects of Dynamic
Actions including the Create wizard, modifying a Dynamic Action, and how Dynamic Actions can
integrate with each other. The chapter is divided into three main sections. It will first compare the old
manual way of client-side manipulating using custom JavaScript to a Dynamic Action. The second
section will cover all the options and features available with Dynamic Actions. A detailed example using
multiple Dynamic Actions is covered in the last section.

This chapter assumes that you are familiar with APEX and have a basic understanding of the
following web technologies:

e JavaScript

e jQuery
e (SS
e HTML

If you are unfamiliar with any of these languages or need additional information, please go to
http://www.w3schools.com. The JavaScript (JS) examples provided in this chapter will use jQuery, which
is included as part of APEX 4.

Custom JavaScript vs. Dynamic Actions

The best way to highlight Dynamic Actions is to compare them to the old manual method. This section
will examine a simple problem you may have faced when developing an APEX application and resolve it
first manually and then using a Dynamic Action. The purpose is to demonstrate the manual (old) vs.
Dynamic Action (new) way to handle browser-based events in APEX.

Suppose you have a select list for a department (P1_DEPTNO) and employee (P1_EMPNO) on Page
1. If no department is selected, the list of employees should not be displayed, as shown in Figure 7-1.
Once a department is selected the list of employees should appear as shown in Figure 7-2. The two
subsections that follow compare the old and new ways to implement the functionality shown in the
figures.
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Department - Select Department - E|

Figure 7-1. No department selected

Department | Accounting E|

Employee Clark E|

Figure 7-2. Department selected

Manual (Old Method)

Prior to APEX 4, if you wanted to perform an action based on a browser event you needed to write
custom JavaScript (JS) code. Writing custom JavaScript code poses several issues:

e The code can be stored in different locations such as an external file, HTML
region, region header, as part of a page process, etc. This could make it hard to
find the exact location of the code if you needed to debug or modify it.

e Ifdeveloping in a team environment, each developer may use different techniques
and code might not be reusable.

e Not all APEX developers understand JavaScript.

The following JavaScript example shows how to toggle a field based on a browser event prior to
APEX 4. This code snippet needs to be included in your page. Since there are multiple ways to include it
in your page, it can be hard for someone to track down where the code is stored.

/**
* Toggle Empno based on P1_DEPTNO's value
*/

function showHideEmpno(){
if ($('#P1_DEPTNO').val().length > 0)
$("#P1_EMPNO').closest('tr").show();
else
$('#P1_EMPNO').closest("tr"').hide();
}//showHideEmpno

//Wait for page to be ready
$(document).ready(function() {
//Show/Hide Empno after page load
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showHideEmpno();

//Register browser event (onChange)
$("#P1 _DEPTNO").change(function(){showHideEmpno();});

1;
Dynamic Action (New Method)

Starting in APEX 4.0 you can declaratively trigger actions based on browser events using Dynamic
Actions. Dynamic Actions are a preferred method over custom JavaScript functions because:

e They are declarative, which allows developers to easily identify where the code is
stored.

e They have a built-in framework to maintain consistency across an application.

¢ They make it easy for non-JavaScript developers to apply event-based actions.

The following steps describe how to toggle the Employee field, as you did in the previous example,
using a Dynamic Action. This example will not go into detail for each step since the goal is to quickly
compare the manual method with the new method by creating Dynamic Actions. The second section of
this chapter will describe each of the available options in detail.

1. On the page, right-click on the Dynamic Actions entry in the tree as shown in
Figure 7-3. This will bring you to the start of the Dynamic Action wizard.

= (7] Dynamic Action Demo

il Before Header

After Header

Before Regions

Regions

B Body (3)

= [ ] Select Employee
B ltems

i [ P1_DEPTNO
L ) P1_EMPNO

B After Regions

B Before Footer

B After Footer

S Dynamic Actions

Create

Edit All {5
Expand All
Collapse All

Figure 7-3. Create Dynamic Action
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On the Implementation page, select Standard and click the Next button as

shown in Figure 7-4. The Advanced wizard will be covered later on in this
chapter.

Cancel MNext =

‘Standard allows you to create dynamic actions that "Show’, "Hide’, Enable’ or ‘Disable’ page
items. "Advanced’ allows you to create more complex native dynamic actions such as "Add

Class" or "Set Value', specify different event types such as 'Click’ or "After Refresh’ and also
utilise plug-in dynamic actions, that are installed in your application.

Page: 1 - Dynamic Action Demo

|dentify the type of dynamic action to add to this page:
i@ Standard (") Advanced

Figure 7-4. Create Dynamic Action: Implementation

3. On the following page, enter Show Hide EmpNo as the Name, as shown in

Figure 7-5. Click the Next button to continue.

= Pravious

Page: 1 - Dynamic Action Demo

* Name Show Hide EmpNo

* Sequence

Figure 7-5. Create Dynamic Action: Identification

4. Onthe When page, set values as shown in Figure 7-6 and click the Next button.
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Cancel < Previous Mext =

Specify when you would like the Dynamic Action to fire.

Page: 1 - Dynamic Action Demo
Mame: Show Hide EmpHNo

* Selection Type | ltem(s) (]
ltem, Reqgion

Condition | is not null EI

equal to, is null

Figure 7-6. Create Dynamic Action: When

5.  On the True/False Actions page, select Show under Specify the True Action
and check Create Opposite False Action as shown in Figure 7-7. Click the Next
button to go to the final step.

Cancel < Previous Mext =

Specify the True' and ‘False® action for this dynamic action. True® actions fire either when the
When Condition® is met, or when ‘Mo Condition’ has been specified. ‘False” actions fire anly
when the When Condition® is not met. Therefore, if no When Condition® has been specified,

anly a True® action can be created.

Page: 1 - Dynamic Action Demo
Mame: Show Hide EmpHo
* Specify the True Action: @ Show
) Hide
") Enable
") Disable
Create Opposite False Action

Figure 7-7. Create Dynamic Action: True/False actions
6. On the Affected Elements page, choose Item(s) as the Selection Type and select

P1_EMPNO as shown in Figure 7-8. Click the Create button to complete the
wizard.
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Create Dynamic Action Cancel < Previous Create

Select which page elements you would like the dynamic action to control.

Page: 1 - Dynamic Action Demo

Mame: hjjh
True Action: Show

Selection Type ltem(s)

P1_DEPTNO NN rieveno B

ltem(s)

Rav¥g
6 6

Figure 7-8. Create Dynamic Action: Affected Elements

You should now see the Show Hide EmpNo Dynamic Action in the Page Rendering section as shown

in Figure 7-9.
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= (7] Dynamic Action Demo
H Before Header
After Header
Before Regions
Fegions
B Body (3)
= | | Select Employee
E tems
| P1_DEPTNO
. [ P1_EMPNO
H After Regions
H Befare Footer
B After Footer
B Dynamic Actions
Show Hide Empio

[T} - - {8

Figure 7-9. Show Hide EmpNo Dynamic Action

When you refresh Page 1 the Employee select list will only appear when the Department item is not
null. 07_example-1.sql s the application for this demo.

Note The Create Opposite False Action option, shown in Figure 7-7, is only available as part of the simple
wizard because each of the available actions has a reciprocal action.

Dynamic Actions have a lot of benefits; however, there are some situations where you may want to
do things the old (manual) way, primarily for performance and control issues. For example, if you have a
client-side action that needs to be performed as quickly as possible, then manually coding it using
JavaScript may be a better approach. Dynamic Actions can add a small amount of overhead compared to
certain manual techniques. In most situations this additional overhead is not significant.

Dynamic Actions in Detail

This section will cover all the options available for Dynamic Actions and will reference the Show Hide
EmpNo Dynamic Action that was created in the previous section.

An easy way to understand Dynamic Actions is to break down their components into two main
parts: drivers and actions. The driver determines what causes a Dynamic Action to run and when an
action is triggered. The actions contain the code to perform the tasks. In the previous example the driver
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is when the P1_DEPTNO select list is changed. The actions are to either show or hide the P1_EMPNO
select list. Figure 7-10 highlights the driver and actions concept as part of a flow chart. In Figure 7-10,
“DA” stands for Dynamic Action.

Event Triggered
(User / JavaScript)

DA registered
on object?

Yes

DA Condition

. exists?
Driver
Yes
No
No DA Condition
l—N Yes—|
= Loop over False Loop over True
Actions actions actions

Figure 7-10. Dynamic Action flow chart
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When modifying a Dynamic Action, the When and Advanced sections allow you to define the driver.
The True Actions and False Actions define the actions to perform based on a real-time condition.

To edit a Dynamic Action, double-click (or right-click and select the Edit option) the Dynamic
Action name from the Page Rendering tree as shown in Figure 7-9. Alternatively, you can expand the
P1_DEPTNO item and double-click the Show Hide EmpNo Dynamic Action as shown in Figure 7-11.
When a Dynamic Action is linked to a region or an item it will also appear in the region’s or item’s tree
entry on the page edit screen.

= (7] Dynamic Action Dema
Before Header
After Header
Before Regions
El Regions
El Body (3)
= [ | Select Employee
E ltems
5 @ P1_DEPTNO
. E Dynamic Actions
; Show Hide EmpMo
- @ P1_EMPNO
[ After Regions
[+ Before Footer

I?!EI After Footer
E Dynamic Actions
Show Hide EmpMo

Figure 7-11. Dynamic action under page item

Editing a Dynamic Action will bring you to a new page where you can modify the itsoptions. The
following section will cover each of these options, except for the standard sections (Condition,
Authorization, Configuration, Comments) that are found in most APEX objects.
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Identification

The Identification section, as shown in Figure 7-12, is similar to other objects in APEX. You can define a
name and a sequence. Although the name will not be displayed to the end user, a meaningful name is
useful for other developers modifying your application.

| Home > Application Builder - Application 106 > Page 1 Edit Dynamic Action

Dynamic Action: 1 of 1 Mame: Show Hide EmpHNo

Show Al IeEi0illh) | When || True Actions || False Actions | Advanced || Condition | | Authorization || Configuration | Comments

Page: 1. Dynamic Action Demo

* Name ' Show Hide EmpNo

* Sequence

Figure 7-12. Edit Dynamic Action: Identification

The sequence number determines the order in which Dynamic Actions are performed. If an action
is set to fire on page load the sequence number will determine the order of the actions, regardless of
their triggering event, during the page load. After the page is loaded the sequence is only relevant if you
have multiple Dynamic Actions that are executed by the same event.

When

APEX Dynamic Actions bind events to object(s) that you specify in the When section. When the defined
event occurs on the object(s) APEX will run the appropriate actions. The When section for the Show Hide
EmpNo Dynamic Action is shown in Figure 7-13.

Dynamic Action:1 of 1 Name: Show Hide EmpNo

Show All | Identification | QL0 | True Actions || False Actions || Advanced || Condition || Authorization || Configuration | Comments

* Event Change -

* Selection Type Hem(s) -
* jtem(s) P1_DEPTNO (a)

Condition is not null -

Figure 7-13. Edit Dynamic Action: When
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There are three main components to the When section: Event, Selection Type, and Condition. If you
click each of these labels, you'll get some excellent documentation about each of these components.

Event: Dynamic Actions are triggered by browser-based events. These events are invoked by user
actions or by JavaScript. The event determines which event will trigger the Dynamic Action to run. In the
example, you wanted the Dynamic Action to run when the user changed the value for P1_DEPTNO, so
the Change event was selected.

The events are grouped into three main categories: Browser Events, Framework Events, and
Component Events. Browser events are standard HTML events. (For more information about HTML
event types please refer to the jQuery documentation on events:
http://api.jquery.com/category/events.) Framework events are triggered by APEX specific events. For
example, the After Refresh event is triggered after a report region is refreshed as part of report
pagination. Component events are triggered by specific objects within APEX or by plug-ins.

Selection Type: The event option will determine what events APEX needs to “listen” for. The
Selection Type and Selection determines the object(s) to listen on. In the example, Item(s) was selected.
This means that APEX will wait for a change to occur on P1_DEPTNO. Once a user changes the
P1_DEPTNO select list, the Show Hide EmpNo Dynamic Action will be triggered. There are four different
selection types to choose from: Item(s), Region, DOM Object, and jQuery Selector.

If the selection type is set to Item(s), you need to specify a comma delimited list of items in the
Item(s) field. APEX will listen to all the specified items and apply the same action(s), regardless of which
item was selected. When the Dynamic Action is triggered, APEX passes the specific item that triggered it
as part of a JavaScript object (more on this later).

The Region selection allows you to select a single region for APEX to listen on. A good example of
this is if you wanted to display a custom wait message each time an Interactive Report is refreshed. In
this case, you'd set the event to Before Refresh and set the selection type to Region and select the region
that contains your Interactive Report.

When using a region as the selection type, it is important to ensure that the region’s template
contains an ID. If the region’s template is set to No Template, APEX will not be able to register its listener
on the region since the region does not contain an ID. For more information read the following blog
post: http://www.talkapex.com/2011/01/missing-id-in-no-template-region.html

Instead of listening on APEX specific objects such as item(s) or a region, you can also specify a DOM
object or a jQuery Selector. In most cases it will be easier to use the jQuery selector rather than
referencing the DOM object. This is especially true if you need to select multiple elements with a
common attribute. For example, if you wanted APEX to perform a Dynamic Action each time someone
moved their mouse over a HTML element with a class of highlight-me you would select jQuery Selector
and enter .highlight-me as shown in Figure 7-14. The jQuery Selector option uses jQuery notation.
Detailed information about the jQuery selector notation can be found on the jQuery site:
http://api.jquery.com/category/selectors.

# Eyent | Mouse Move E|
* Selection Type | JQuery Selector ]

* jQuery Selector |-highlight-me
Condition | - Mo Condition - |

Figure 7-14. When Selection Type: jQuery Selector
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Condition: Dynamic Actions allow you to perform different actions based on a condition. The
condition is evaluated in real time against the triggering element each time the event occurs. This
condition is not the same as a standard APEX object condition. If the condition is true or not defined,
then the True action(s) are executed. If the condition is false, the False action(s) are performed.

In the example the condition (previously shown in Figure 7-13) is set to is not null. This means that
each time the triggering element P1_DEPTNO is changed, APEX will evaluate it to see if it is null or not. If
it is null then it will hide the list of employees (false action). If a department is selected, it will show the
list of employees (true action).

A list of conditions is shown in Figure 7-15. All conditions, except for is not null and is null, require
that you enter some additional information in the Value field.

Show All | |dentification True Actions  False Actions | Advanced | Condition | Authoriza

#* Event Change -
* Selection Type Item(s) -
* ltem(s) P1_DEPTNO (a)
Condition ; - No Condition - v

equal to

not equal to

greater than

greater than or equal to
less than

less than or equal to
is null

is not null

in list

notin list

JavaScript expression

Figure 7-15. List of conditions

The value required for the first six comparison conditions is a static value. You can reference an item
value but you must use the substitution string &PX_ITEM_NAME. notation. If you use a substitution string it
will use the value of the item when the page is loaded which may not be the same value that is currently
on the page when the condition is evaluated.

The two list conditions compare static comma delimited lists. If referencing a substitution string,
the value of the item at the time the page is loaded will be used.

The last condition, JavaScript expression, allows you to compare values in real time when the
condition is evaluated. All the other conditions are evaluated against the triggering element. If you use a
JavaScript expression, you can compare any set of values. In most cases part of the expression will
include the triggering element.

The JavaScript expression condition type contains several objects. They are
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e this.triggeringElement: The DOM object that triggered the Dynamic Action.
this.triggeringElement.value will give you the value of the triggering element. If
you defined multiple objects in the Selection Type this will let you know which
one was triggered.

e this.browserEvent: The event object that caused the Dynamic Action to run.
this.browserEvent.type will give you a string value of the type of event that
occurred. If this was used in the example, this.browserEvent.type would have
been “change.”

e this.data: Additional data that can be passed from the event. In most cases this
value will be null. Dynamic Action plug-ins may populate this field to pass
additional data.

If you want to quickly see all the additional information that is available in each of the attributes
listed above set the condition to JavaScript expression and in the Value field enter console.log(this);,
as shown in Figure 7-16. Refresh the page and trigger the event. If you look at the console you will see the
output of the “this” object as shown in Figure 7-17.

#* Eyent | Change =
* Selection Type | Item(s) (=]

* ltem(s) P1_DEPTNO (]
Condition | JavaScript expression E|

* value |conacle. log(this);

Figure 7-16. Configure condition to display this object

. | 3 [y + 7o ¢ Ve G 2 |
.:& Elements ..-;J Resources (-3 Metwork B Scripts @'ﬁmellne 5} Profiles &Audrts | S Console |

Errors  Warnings Logs

¥ Object
» browserEvent: c.Ewvent
data: undefined
k triggeringElement: HTMLSelectElement
» _ proto__: Object

Figure 7-17. Console output of condition this object
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Note Console is available in most browsers (except for Internet Explorer (IE) 8 and earlier). The following list
describes how to view the console output in each of the major browsers:

e  Firefox: Install FireBug (http://getfirebug.com) - F12
e Google Chrome: Ctrl+Shift+J

e Safari: Ctrl+Alt+C

e Internet Explorer 9: F12

To demonstrate a condition which uses a JavaScript expression, add an additional Number Field
item on Page 1 called P1_X. Change the condition in the Show Hide EmpNo Dynamic Action from is not
null to JavaScript Expression. In the Value text area enter: this.triggeringElement.value >
$("#P1_X"').val() as shown in Figure 7-18. Refresh the page and enter 20 in the P1_X field. When you
change the department the list of employees will only appear when you select Operations (40) and Sales
(30). You'll notice that if you change the value of P1_X the condition will evaluate accordingly without
having to submit the page or set the value in session state.

Show All| | Identification True Actions || False Actions | Advanced | Condition || Authorization || Configuration || Comments
* Event Change ]

* Selection Type | ltem(s) [=]
* ltem(s) P1_DEPTNO (o]

Condition | JavaScript expression |Z|

* Value |thiz.triggeringElement.value > &('#P1 X').val(}

Figure 7-18. JavaScript condition

Advanced

The When section defines the events and objects that APEX should listen to. The Advanced section
defines how the events are bound to the objects. There are three different ways to attach an event to an
object, as shown in Figure 7-19.
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Show All| | Identification || When | | True Actions || Falze Actions Condition | | Autheorization || Configuration | | Comments

* Event Scope | - Select Event Scope - E|

bind
live
once

Figure 7-19. Event Scopes

e  Bind: The default method that APEX attaches events to objects with is the bind
method. Bind means that the Dynamic Action will be run each time the event
occurs on the object. If the object is replaced, the event is no longer attached to
the object (it’s considered a new object) and the Dynamic Action will not be
triggered.

e Live: Live is very similar to the bind option except that the event will be attached
to the object for the lifetime of the page or any new objects of that type. Ifa
Dynamic Action is attached to a row in an Interactive Report then this option will
ensure that the Dynamic Action will be triggered each time it is refreshed.

e Once: If you want a Dynamic Action to fire only once, select this option. For
example, you would use this option if you wanted to display a warning message
the first time the user selected a department. Otherwise, it may get annoying to
the user to consistently get the same warning message. If the action Dynamic
Action is set to trigger on page load and is executed during the page load it will still
run one more time when its event is triggered.

For more information about attaching events, please refer to the following documentation:
http://api.jquery.com/category/events/event-handler-attachment. The jQuery API contains
additional event handler attachment options that are currently not available in APEX.

Actions

The True and False Actions sections, as shown in Figure 7-20, contain action(s) to perform based on the
Dynamic Action’s condition. If multiple actions exist in each section they will be synchronously
executed in order, determined by their sequence number.

www.it-ebooks.info

323


http://api.jquery.com/category/events/event-handler-attachment
http://www.it-ebooks.info

CHAPTER 7 = DYNAMIC ACTIONS

The following actions will be fired when the When' condition is met, orwhen it is ‘Mo Condition’.

Sequence Action Fire On Page Load  Selection Type  Affected Elements
f 10 Show Yes [tem(s) P1_EMPMNO

( Add True Action :]

False Actions

The following actions will be fired when the When® condition is not met.

Sequence  Action Fire On Page Load  Selection Type  Affected Elements
.gf? 20 Hide Yes lterm(s) P1_EMPMO

(_Add False Action )

Figure 7-20. True and False Actions

At the beginning of this chapter you created the Show Hide EmpNo Dynamic Action using the
Standard wizard. The True/False Actions steps allowed you to define a true and false action (see Figure
7-7). One of the available options was to Create Opposite False Action. This meant that it created both
the true action (show) and the false action (hide).

To help describe the options available in the Edit Action page, edit the true (Show) action by clicking
its Edit icon, which looks like a pencil, as shown in Figure 7-20. You can also modify the Show action by
double-clicking the Show action in the tree from the Page Edit screen as shown in Figure 7-21. The Edit
Action page is shown in Figure 7-22. The following subsections will describe all the options available
when modifying an action.
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‘Home Application Builder > Application 106 ~ Page 1 - Edit Dynamic Action > Create / Edit Action

| Action: 1 of 2 Mame: Show (_Cancel ) ( Delete )(_Apply Change

Kentification || Execution Options || Settings | | Affected Elements || Comments|

Identification +
Dynamic Action; Show Hide EmpNo

* Sequence

# action | Show [+]
Disable, Enable, Show, Hide, Set Value

Execution Options e

* Fire When Event Resultls

Fire On Page Load [7]

Seftings +
Show all page tems on the same line
Affected Elements .
Selection Type | ltem(s) El

* ltem(s) P1_EMPNO | =)
Comments =
Comments

Figure 7-22. Create/Edit Action page

Identification

The Identification section allows you to define the sequence and the action. The sequence affects the
order, within the scope of the Dynamic Action, that the actions will run in.

The options in the actions select list are broken up into seven categories. The categories have no
impact on the system and are there to help organize the list of available actions. This list also includes
plug-in Dynamic Actions which are suffixed with “[Plug-in]” as shown in Figure 7-23. Clicking the Action
label will display a pop-up window with a brief description for each of the built-in actions. Some actions
require additional configuration, which is covered in the Settings and Affected Elements sections.
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Dynamic Action: Show Hide EmpHo
¥ Sequence 10
* Action |- Select Action - -
- Select Action - -
Component
Clear
Disable
Enable
Hide
Refresh
Set Focus
Set Value
Show
Effect
ClariFit Simple Maodal - Close [Plug-in]
ClariFit Simple Maodal - Show [Plug-in]
Execute
Execute JavaScript Code
Execute PL/SOL Code
Notification
Alert
Confirm

m

Figure 7-23. Action select list

Execution Options

The Execution Options section determines when to run the action based on the Dynamic Action’s
condition. An action can either be run when the condition is true or false. Setting the value to True or
False will determine which section the action is listed in Figure 7-20.

You can choose whether or not to fire the action once the page is loaded. In order for the option to
be run on page load this option needs to be selected and the Dynamic Action’s condition result must
match the True/False setting. For example, both of the actions in the Show Hide EmpNo Dynamic
Action are set to fire on page load. Only one of these will actually be run during the page load based on
the value of P1_DEPTNO.Some actions, such as Execute PL/SQL Code and Set Value, allow you to select
a third option: Stop Execution On Error, as shown in Figure 7-24. If the action causes an error and this
option is set, any other actions that are part of the same Dynamic Action will not run.
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Showe All| | Identification Settings | Comments

* Fire When Event Resultls True -
Fire On Page Load []

Figure 7-24. Stop Execution On Error

Settings

The Settings section is only available for certain actions. Each Settings section is different depending on
the action selected. In the example, the only available option is to Show all page items on the same line.
This section will cover the settings options for two different action types: Execute JavaScript Code and
Execute PL/SQL Code.

Execute JavaScript Code: When the action is set to Execute JavaScript Code the Settings section
contains a text box where you can enter some JavaScript code to be run. To help, APEX provides the this
object which contains five different elements. this.triggeringElement, this.browserEvent, and
this.data were already covered in the Dynamic Actions Condition section.

e this.action contains information about the action along with some additional
information such as action attributes. Action attributes are useful in plug-in
development. Please refer to Chapter 11 for more information about plugins.

e this.affectedElements is a jQuery object array of all the elements that should be
affected as part of this action. If your JavaScript code modifies anything on the
page you should reference this object to find out which elements to modify. The
affected elements are defined in the Affected Elements section on the Edit Action
page which will be covered in the next subsection.

You can get an overview of these objects by clicking on the Code label. To explore all the options
available enter console.log(this); in the Code section, refresh your page, trigger the Dynamic Action,
then look at the console window.

Execute PL/SQL Code: When the action is set to Execute PL/SQL Code, APEX will send an AJAX
request to the database to execute the block of PL/SQL code. You can reference page and application
items using bind variables in this block of code. It’s important to remember that the page and
application items are the values in session memory, which may not be the same as the values currently
displayed on the page.

To submit page items as part of the AJAX request, enter them as a comma-delimited list in the Page
Items to Submit field. If any of the items submitted as part of the action have session state protection
enabled, the action will fail since the item requires a checksum which is not provided in AJAX requests.
This is done for security reasons to prevent malicious users from tampering with data.
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Affected Elements

The Affected Elements section allows you to define which elements on the page are impacted by the
Dynamic Action. In the example, the affected element type was Item(s) on P1_EMPNO since it needed to
be shown and hidden. The different types of affected elements are

e [tem(s): Comma delimited list of items that will be affected by the action.

e  Region: Select a region from the drop down list. The list of regions will include
both the current page regions and regions on Page Zero.

e DOM Object. DOM object or ID of element on page.

e  jQuery Selector: jQuery selector which can select multiple elements on the page.
Read http://api.jquery.com/category/selectors for more information and
examples.

e  Triggering Element: The triggering element is the element that was defined in the
When section for the Dynamic Action. In the example it is PI_DEPTNO.

e  Event Source: The event source is the specific element that triggered the Dynamic
Action to fire. This may be the triggering element or a child of the triggering
element. For example suppose that you created a Dynamic Action for a click event
on the Select Employeeregion. If I click on a “blank” part of the region the event
source will be the region itself, which is the same as the triggering element. If I
click on one of the select lists the event source will be the select list (P1_EMPNO or
PI_DEPTNO), since that is the element that caused the Dynamic Action to run.

Not all actions require or allow for affected elements to be defined. For example it doesn’t make
sense for the Alert action type, which triggers an alert popup, to have any affected elements.

Dynamic Actions in Action

The example that was used in the previous sections was a very basic Show/Hide Dynamic Action. This
section will cover how to create more complex Dynamic Actions. All the available actions won’t be
covered in this chapter however this example will make you familiar with some of them and how they
can interact with one another. This example will also use plug-in Dynamic Actions. A final copy of this
example is included in the book’s files as an application. The file is 07_example-
2_finished_application.sql.

Note The following example will leverage some features only available in recent web browsers. If you are using
Internet Explorer, please ensure that it is version 8 or above.

Business Case

After showing users the previous example, they requested some modifications to the
department/employee behavior. Instead of selecting an employee from a select list they would like to
select an employee from a report. The full list of requirements is
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e  When a user selects the department, a modal window is displayed with a report
listing all the employees in the selected department. The report will include the
employee’s name, job, hire date, and salary.

e  When the user hovers over a report row, the row will be highlighted.

e Ifthe user clicks on a row in the report, the employee’s number is stored in a
hidden field and the employee name is displayed beside the Employee label.

e Right after an employee is selected, the name should be bolded for a few seconds
to emphasize that it has been changed.

Using Dynamic Actions, you'll be able to implement all these requirements. In order to simplify the
solution, it has been broken it up into small sections.

Setup

Before you start working on this example you'll need to modify a few things from the first example. You
will find an application that was configured with the following modifications in the Source
Code/Download area of the Apress web site at www.apress.com. You can skip this section if you import
the application 07_example-2_base_application.sql.

1. Delete the Show Hide EmpNo dynamic action that was previously created. To
delete the Dynamic Action, edit it and click the Delete button.

2. Change the P1_EMPNO Read Only attribute to Always as shown in Figure 7-25.
This is a trick to quickly have an item’s display value shown and its actual value
hidden without having to create two separate page items.

Page ltem: P1_EMPNO (_Cancel ) (_Delete )(_Apply Changes ) \I‘

Show All| | Name | Displayed | Label | Settings || List of Values | | Element || Source | Default | Quick Picks | Conditions Security || Configuration || Help Text || Comments

Read Only Condition Type

Always El

[PL/SQL] [item=value] [item not null] [request=e1] [page in] [page not in] [exists] [none] [always]
Read Only Element Table Cell(s) Attributes

Figure 7-25. Read Only value

Note Creating a select list item as Read Only will create two HTML elements on the page. The first is a hidden
element which stores the value of the item. This element’s id is the same as the page item’s name—for example,
P1_EMPNO. APEX will also create a second element which has the display value of the item. This second element
has an id of PX_ITEMNAME_DISPLAY. In the example this is P1_EMPNO_DISPLAY.
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3. Ensure that your application is using Theme 1. To view your application’s
current theme, edit the application properties by clicking the Edit Applications
button on the main application builder page as shown in Figure 7-26. Scroll
down to the Theme section to view the current theme. If it is not set to Theme
1 then go to Shared Components Themes to change the current theme.

Home Application Builder~ | sQL workshop ¥ | eam Development | Administration v

i Home ° Application Builder - Application 108 Page 1

Edit Application Properties i Create Page >
(o)
~

— )

Run Application Supporting Objects Shared Components Utilities Export/ Import

Figure 7-26. Application Builder main page

If you now run the application it should look like Figure 7-27.

Department - Select Department- |«

Figure 7-27. Initial setup

Create Department Employee Report

To meet the first requirement, you'll need to create a report region which lists the employees in the
selected department. To create this report:

1. Create a standard report region called Department Employees using the
following query:

select e.empno,
initcap(e.ename) ename,
initcap(e.job) job,
e.hiredate,
e.sal

from emp e

where e.deptno = :p1_deptno
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2. Modify the region’s attributes and set the static ID to DEPT_EMP_REPORT as
shown in Figure 7-28. The static ID will be used as part of a CSS selector later

on.
G| Report Aftributes || Print Atributes |
‘ Region: 2 of 2 Mame: Department Employees (. Cancel I Delete ]M @‘

Show All| | identification | | User Interface || Source Header and Footer | Conditions || Security || Configuration | | Caching || Customization | Comments

Attributes K3

Static ID | DEPT_EMP_REPORT |

Region Aftributes | |

Region Display Selectar

Regionlmagel |

Image tag attributes | |
Region HTML table cell attributes

Figure 7-28. Set Region Static ID

3. Modify the report column attributes so that EMPNO is not displayed and the
column headings are as shown in Figure 7-29.

Column Attributes

Headings Type: ) Column Names ) Column Names (InitCap) @ Custom © PL/SQL ©) Mone

Alias Link Edit Heading \ncv?dTl‘lm :ﬁ‘g“n‘:llnt :ﬁ;:im“gm Show Sum Sort muence
7 eweno Empro ] C E &l ~v
7 enane ame | [ e & [ & [ B ~v
7 o8 oo | [ JeE[ B & 8 8 [ 5 av
" HIREDATE |Hiredate | | | [ [+ [ av
7o ET | [ JeE[ B & 8 8 [ 5 av

Figure 7-29. Report Column Attributes

4. Some additional attributes need to be added to the ENAME column which will
be used to send data to P1_EMPNO when the user clicks on a row in the report.
To edit the ENAME column, click on the edit link beside ENAME in Figure 7-
29. In the Column Formatting section enter <span data-empno="#EMPNO#"
data-ename="#ENAME#" >#ENAME#</span> in the HTML Expression area as shown
in Figure 7-30. The HTML Expression area allows you to customize the
appearance of each column.
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Column Attributes: ENAME (_cancel ) (_Apply Changes ) (4][») ‘

show All| | Column Definition || Column Attributes | | List of Values | | Tabular Form attrioutes | (NIRRT | column Link || Authorization || Conditional Dispiay || Comments

CSS Class | CSS Style | |

Highlight Words | |
HTHL Expression
<span class="employee" data-empno="4EMPNO#" data-ename="4ENAME#">$ENAMFE#</span>

[Insert column walue]

Figure 7-30. Column Formatting/HTML Expression

Note The two custom attributes, data-empno and data-ename, are HTML 5 compliant custom attributes. In
HTML 4 custom attributes are not recommended. HTML 5 supports custom attributes by prefixing the attribute
name with “data-". The following blog contain