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= Michael Sandberg - IBM Senior Accredited IT Specialist is a
technical consultant in the IBM ISV Business Strategy and Enablement
team, located in Rochester, Minnesota USA. For the past six years, he
has been involved in supporting System i solution providers as they
develop, enhance, and extend their solutions. As part of this work, he
has accumulated technical expertise in WebSphere, IBM WebFacing
Tool, Host Access Transformation Services (HATS), WDHT, PHP and
other IBM technologies that focus on System i application innovation.

= Michael Sandberg — designed the basic presentation material that was
used for this presentation.
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Overview of PHP

= What is PHP?

= What are the advantages of PHP and Open
Source?

= Introduction to Zend
= Zend for i5/0S Environment
= Why System i for PHP?
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What is PHP?
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“My boss just told me to implement a Wiki, what’s a Wiki?”

IBM System i

Customer Pain Points for Web Applications

“We can not respond fast enough to our changing business.”
“I need to get my green screen apps out to my suppliers.”

“Our web enablement project is taking too long and costing to much.”

“My boss just asked for my opensource strategy.”

“I need | get my suppliers to access our data and applications.”

“I need to cut my software budget.”

“It is taking too long to learn Java.”
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What is PHP?

PHP is an easy to use, open source, platform
independent scripting language

— Designed for web application development

— 4.5+ Million PHP Developers

PHP is the leading scripting language deployed on
the Internet

— 22+ Million Internet domains

— Out Pacing Microsoft's ASP*

Thousands of PHP applications are available www.hotscripts.com,

— Web applications tied to databases WWW.phpjunkyard.com
— Content management
— Wikis and Blogs www.phpfreaks.com

www.phpfreebies.com
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What is PHP?

PHP = PHP: Hypertext Preprocessor

— Scripting language for developing Web applications.
— PHP Scripts can be embedded within HTML documents.
— Scripts are processed when needed (not compiled).

PHP is both a computer language and a Web Server processing
environment

Web Server Side processing environment

— No PHP at the browser side

— Creates Dynamic HTML Pages

— Works with HTML and HTML templates

— All PHP infrastructure is written in ‘C’ for optimization and performance
— Platform Agnostic (i5/0S, Linux & Unix, Windows, etc.)
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What is PHP?

PHP Language
— “C” Like Scripting language
— PHP Language can be extended using PHP extensions

— Huge number of extensions are available to support most software
available today

— Supports all available databases open source (MySQL, Postgress,
Cloudscape) and commercial (DB2,0racle, MSSQL)

Many applications
— PHPNuke, SugarCRM, phpBB, Joomla, Wordpress, MediaWiki

Frameworks

— ZendFramework, CakePHP, Mojavi, Agavi, PHP on Trax, Phrame,
Webwork, Ismo, Symfony, Pipeline, Claw

Compatible with AJAX
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The PHP Stack
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Web Browser

E—
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PHP
Processor

| - Response

modPHP

Web Page in
HTML + PHP
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PHP Processing

=  Web Server detects:
— URL reference to *.php

— HTML includes php

— <htmlI>
<head>
<title>PHP Test</title>

</head>

<body>
<?php echo '<p>Hello World</p>'; 7>

</body>
</htmI> HTTP Request moves to PHP

— <?php phpinfo(); ?>

© 2007 IBM Corporation
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Why PHP? — Simple, Intuitive, Robust

Rapid
Development

Application

Easy Integration into _ Integration

Heterogeneous Environments 7 (Glue, SOA, XML,
Web Services)

Proven
Deployment

Vibrant Community
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Why is PHP so Popular?

Source:

Independent
— Supported by almost every

No Charge
— Open-source with large

Simple

— Easy to learn and use

Powerful

— Supports most protocols, data £ 1t et L s

sources, data manipulation

HTTP server, operating system,
DB

. th . e A e S
community providing extensions, & —
documentation, templates,

sample code

PHP is the single most widely
used Web programming language.

July 2006
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PHP community

Hosted at: http://php.net

PHP is backed by a very strong community
— ~ 500 committers
— ~4.,5M developers worldwide
— Thousands of opensource projects

PHP Tutorial

Extensions are hosted at pecl.php.net
— PECL is a repository for PHP Extensions, providing a directory of
all known extensions and hosting facilities for downloading and
development of PHP extensions

— Ibm_db2 extension: http://pecl.php.net/package/ibm_db2

Pear

— PEAR is a framework and distribution system for reusable PHP
components.
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PHP Has Come a Long Way!

< 1M Internet PHP4
domains
* Zend Engine
Zeev Suraski, * Zend Founded
Andi Gutmans
develop
PHP 3

Rasmus
Lerdorf
Introduces
PHP/FI

1995 p 1997

>
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1999

Released

IBM, Oracle
PHP 5.0 Endorse
* XML, PHP
SOAP,
Yahoo! OOP
Standardizes
on PHP

PHP
Internet
Domains

p 2000 p 2002 p 2004 P 2005
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What are the advantages of PHP and Open
Source?

| i wantan . ©2007 IBM Corporation
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The Open Source Phenomena

= Open source software is similar in idea to "free software" but
slightly less rigid than the free software movement. Users of open
source software are (generally) able to view the source code, alter
and re-distribute open source software. There is however less of
an emphasis in the open source movement on the right of
information and source code to be free and in some cases
companies are able to develop proprietary products based on
open source ones.

= Create a none proprietary Unix OS

— BSD (Berkley Software Distribution) — FreeBSD, OpenBSD,
NetBSD

— The GNU project
— ’91 — Linus Torvalds develop the Linux Kernel
— 95 — Apache Web Server Was initially released

= Many successful Open source project such as:
— Apache, xFree86, KDE, Gimp, Mozilla (NetScape), MySQL

i want an . ©2007 IBM Corporation
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Open Source approaches

= License Agreement covers distribution of the software and derivative
work

= The two basic License Agreements are:
= GNU Public License (GPL)
— Infected license (derivative work is also open-source)
— Can not be used in commercial software product
— Can be use to run commercial software
= BSD License
— None infected (derivative work is not open-source)
— In most cases can be used in commercial software products
— Many additional license are BSD compatible
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Open Source commercial

= Commercial Linux Distributors appears
— RedHat, Suse
— UNIX alternative

= Commercial company use, contribute and use Open Source

— IBM
— Contribute (Eclipse, Linux contribution, PHP, Cloudscape/Derby)
— Use (WebShpere uses Apache, all eServers)

— HP, Intel...

= Over than 50% of commercial software products run on Linux

i want an . ©2007 IBM Corporation
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MySQL

= MySQL is the database for the PHP application portfolio

— MySQL is the “M” in LAMP

— MySAQL is the most popular open source database
— 1000s of PHP scripts and applications use MySQL

= Database Products
— MySQL Community Server

— No charge, Supported by community

— MySQL Enterprise

— Chargeable, Supported by MySQL

= We have MySQL running in i5/0S today
— “How to” posted on Zend Forum... (but not an IBM supported environment)

| i wantan .
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Opensource Applications
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Deploy Opensource Applications on i5/0S

= Solution

— System i offers an integrated and open web application deployment environment based
on Apache, MySQL, and PHP on i5/0S

= Value
— Deploy applications faster, maintain systems easier
— i5/0S provides a leading integrated and complete environment for LAMP-based applications.
— Delivers enterprise scalability from one to 64-way POWERS processors.
— The integrated i5/0S architecture is secure and virus resistant by design
— i5/0S delivers industry leading availability and reliability.
— i5/0OS provides ability to easily integrate web apps with business apps on the same server
— i5/0S has a proven track record of delivering the lowest TCO and highest customer satisfaction

— Access i5/08S applications and data easier and faster
— PHP applications have direct and easy access to business apps and data running on i5/0S

— Run MySQL applications

‘ i want an © 2007 IBM Corporation
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Opportunities for Opensource Applications

Large Enterprise

Consolidate: Move PHP applications that are running on Windows or Linux to i5/0S
Develop new applications: Create PHP apps to access i5/0S data and applications

Leverage PHP portfolio: Run opensource PHP applications on i5/0S.

= Best Candidates
— Need to implement a new web application that uses i5/0S data and applications

— Looking to give suppliers, partners, or customers access to i5/0S data and
applications

— Have existing PHP applications that access i5/0OS data and applications
— Interested in open source applications

— Looking for new collaborative applications (Wiki, Blog, Forum)

— Have not invested in Java applications and skills

i want an . ©2007 IBM Corporation
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Objections for Opensource Applications

= Why should we deploy a LAMP application on i5/0S?

— i5/0S provides leading reliability, security, and scalability for web
applications. The Zend toolkit for i5/0S provides easy and fast
access to i5/0S applications and data.

= |Is the System i community embracing PHP?
— Yes, the System i community is an active participant in the PHP
community. The Zend forum for i5/0S is 3x more active than the
Zend forum for Oracle.

= Who provides support for PHP, isn’t it opensouce?

— Zend offers a range of support options for their PHP development
and deployment products. 3 years of standard support is included
with Zend Core and Studio for i5/0S at no charge.

| i wantan . ©2007 IBM Corporation
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Applications

Check out the thousands of PHP scripts available that can be used as-is or as the

starting point for Web projects.

http://www.hotscripts.com
http://www.phpjunkyard.com/
http://www.phpfreaks.com/
http://phpfreebies.com/

= Examples on i5/0S

MediaWiki (Open Source Wiki) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&th=3134

SugarCRM (Open Source Customer Relationship Management (CRM)) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&th=3111

Joomla! (Open Source Content Management System) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&th=3068

Zen Cart (Open Source Online Store) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&th=3041

PmWiki (Open Source Wiki) on Zend Core for i5/0OS -
http://www.zend.com/forums/index.php?t=msg&goto=8085

phpBB (Open Source Bulletin Board) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&goto=8049

MySQL (Open Source DB) on i5/0OS - http://www.zend.com/forums/index.php?t=msg&goto=3004
PHP-Nuke (Open Source Content Management System) on Zend Core for i5/0S -
http://www.zend.com/forums/index.php?t=msg&goto=3541

i want an . ©2007 IBM Corporation
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Joomla! (Open Source Content Management System)

e R | = Application Website:

= Description:
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SugarCRM (Open Source Customer Relationship
Management (CRM))
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ZenCart (Open Source Content Management System)
=

= Application Website:

= Description:
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Comparison of PHP and other Web options

i want an . ©2007 IBM Corporation
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JavaScript

System i5
i5/0S

HTTP Server

Web Page in
HTML +

JavaScript
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Example: HTML and JavaScript

<!DOCTYPE html PUBLIC “-//W3C//DTD
HTML 4.01 Transitional//EN”>
<html>
<head>
<title>PHP Test</title>
</head>
<body>
<SCRIPT>
var hello = “Hello World”
document.write (hello)
</SCRIPT>
</body>

</html> ’

i Want an . © 2007 IBM Corporation
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Compare: PHP and JavaScript

CGl

= PHP and JavaScript are very similar
— Both are scripting languages embedded in HTML
— Both allow dynamic Web page creation

= PHP and JavaScript are different
— JavaScript is most commonly used for client-side entry validation and
linking Web pages together
— JavaScript has much less function than PHP extensions

| i wantan .
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Response

© 2007 IBM Corporation

System i5

i5/0S

Web Page in
HTML
CGIl = Common Gateway Interface
i want an . ©2007 IBM Corporation
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Compare: PHP and CGI

= PHP and CGl are very similar
— Both allow dynamic Web page creation
— Both can call existing programs and access data
— Both have open source toolkits

= PHP and CGI are different

— PHP is a programming language

- g%l(i;)an interface to many programming languages (RPG, COBOL, C/C++,
PHP toolkit is available for PHP coding

CGl toolkits are specific for each programming language
— IBM provides RPG toolkit (CGIDEV2) and COBOL toolkit for System i
— Easy400 Web site has information

| i wantan . ©2007 IBM Corporation
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Net.Data
System i5

i5/0S

HTTP

| =— Response

Web Page in
HTML
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Compare: PHP and Net.Data

= PHP and Net.Data are very similar

— Both are server-side scripting languages

— Both allow dynamic Web page creation

— Both can call existing programs and access data
= PHP and Net.Data are different

— PHP is open source language

— Net.Data is an IBM specific language (not open source)

— Net.Data has less function than PHP extensions

| i wantan . ©2007 IBM Corporation
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PHP and Java

= Java™ is a general purpose programming language used for a wide range of application types.
= PHP is a specialized programming language focused on Web and Web services development.

= Even though there can be overlap, in general Java is applied more for transaction based
systems and for embedded applications, while PHP is used more for web applications.

= For web applications, PHP can be a simpler language to learn and combined with the availability
of open components, it can allow for quick prototyping and deployment.

= The two languages can be easily mixed in environments where Java back-end applications have
PHP web-based front-ends.

JAVA

i want an . ©2007 IBM Corporation
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Java~ Web applications

System i5

Session

Web Browser

i5/0S

Request

Response

HTTP Application
Server Server

Web Page in
HTML
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Compare: PHP and Java

= PHP and Java have some similarities

— Both have similar development tools available

— Both have open source examples

— Both have similar integration with System i
— Both can access Java beans

— Both offer choices for deployment servers
— Both have similar pricing

i want an . ©2007 IBM Corporation
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Key Differences

PHP Java
Language syntax and ~Web applications only ~Many application types
feat ~Procedural ~Requires object-oriented
eatures ~Portable across all 0S ~Portable across many OS
~Functions built-in + extensions ~Functions in pkgs + runtime comps:

~Subset of function compared to JSF and JSP
~More flexibility with arrays/typing

Programming model and ~No architecture »MVC is required

architecture

~Process is function-driven ~Process is architecture-driven

Development ~Easier to customize for specific customers

~Code is interpreted at runtime ~Code is compiled

Deployment Application is packaged as ZIP  Application is packaged as EAR
~Code runs in a PHP server »~Code runs in an application server
~Copyl/paste with no config ~Additional server configuration needed
~Easier RPG => PHP ~Easier PHP => Java

Ease of use/skill »Requires OO skills

~Focus on structured architecture and ~Focus on simplifying development
Future framework for enterprise apps plifying B

| i wantan . ©2007 IBM Corporation
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Introduction to Zend
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Zend Technologies Zend

The phg Company

= The founders of Zend have been key contributors to the PHP language
since 1997

= Zend delivers commercial products that enable developers and IT
personnel to deliver and operate business-critical PHP applications

— Zend has been the leading supplier of PHP products and solutions for the
last six years. Its products and solutions are being used by more than
15,000 companies worldwide. The Zend Engine (the PHP kernel) is being
utilized on more than 22 million websites today

— Zend takes the open source PHP code through rigorous testing for
additional quality assurance and adds over 35 popular PHP extensions to
deliver their PHP runtime environment

= Zend provides enterprise level support for the PHP environment

| i want an . ©2007 IBM Corporation
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System i and Zend Announcements

= November 2005 : PHP on System | was a requirement from COMMON to IBM issued
through the CEAC (Common Europe Advisory Council) and followed by the CAC
(Common Advisory Council)

= April 32006: IBM and Zend announced a multi-year agreement to deliver selected
Zend PHP products and solutions for i5/0S®

= 2200+ people download the Early Access/Beta release of Zend Core for i5/0S

= July 11 2006: IBM announcement of order taking for Zend Core and Studio for i5/0S
with GA on July 28 2006.

Ex Zend

- o The php Company

http://www.ibm.com/systems/i/software/php

i want an . ©2007 IBM Corporation
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Zend Products for Linuxe, Windowse, and UNIXe

@Zend Core™ *

bR,

i

$199 per year with
Zend Core Standard Support

— A fully tested and enhanced version of the open source PHP runtime
environement.

$299 per year with
Zend Studio Standard Support

— Provides an integrated IDE for building and debugging PHP applications

Zend Guard $995 per year

— Provides code protection and license enforcement tools for solution
providers

Zend Platform Prices not Public

— Arobust PHP production environment providing performance, scalability, and
monitoring for PHP applications

~  Prices from zend.com on 6-29-06

| i wantan . ©2007 IBM Corporation
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Zend for i5/0S

i Want an . © 2007 IBM Corporation
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Zend Products for i5/0S

{(@ Zend Care” | i
& =550s, Zend (?ore for |5/QS .
— Available today via Zend’s web site

Zend Studio Professional for i5/0S
— Auvailable today via Zend’s web site

mwli M
]

_ = Zend Guard

=i — Available today via Zend's web site

Zend Platform for i5/0S
— Available today via Zend’s web site

B,

i ta
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Zend and System i

= Products Available for i5/0S V5R4 and V5R3

~ Zend Core for i5/0S

@, Zend Care” A fully tested and enhanced version of the open source PHP
@ ~i5/08S. runtime environement.

— Includes toolkit for easy access to i5/0S applications and data

— Zend Studio for i5/0S

— Provides an integrated IDE for building and debugging PHP
applications

— Zend Platform for i5/0S

— A robust PHP production environment providing performance,
scalability, and monitoring for PHP applications

= Products can be ordered from IBM or via www.zend.com
— Zend Platform being added to econfig in February

i want an . ©2007 IBM Corporation
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Price Comparison

Linux / Windows i5/08

Zend Core with 3 years Standard $199 x 3 = $597 $0
Support

Zend Studio Professional with 3 $299 x 3 x 5 = $4485 $0
years Standard Support for 5

people

Total $5082 $0

3k
5 waat al .

© 2007 IBM Corporation
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Zend Studio Professional for i5/0S

= Special, freely-available version for i5/0S
servers

= The most productive development environment
for PHP

— Highly advanced PHP editor
— Client/Server debugging & profiling & 95y
— Database integration ] ~

— Fully supports PHP 5 and the latest
technologies

— Runs on Windows, Linux, MAC
— Tightly integrated with the Zend product line

i want an . ©2007 IBM Corporation
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Zend Studio Professional for i5/0S
Code Edltor
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Zend Studio Example

Lud pertie
nﬂ...i“!n.\.l«. encountezed Lo

spertica.phy include Eile);

= Executes an SQL query, returning
records whose LASTNAME field
begins with 'S".

51 §dbh = Qb3 _comnect(fdb, Fuser, Epassword):

55 4F ('§dbh)
56 die (“Probless cosmecting to the database.”):
4 57 endif:

Employee Records On System i
starting with S

-uz !tu‘- n:mrti
T Ulizowae

ilunlm-xln-hn = geow[o]:

fouscomezliame = SEOV[3];

foustomsrFizst = frow(ils

warkisept o Grow[4]:

§3b = Frew(7):

faalary = frew[11];

print ‘croecnd _updace.

't L GEustansNaRe, LA, FEUREORRE FIERE, CEE | SuarkdepE., o

000310 Setright Ell  OPERATE 1590000

Ell  OPERATOR | 1775000

000250 | Swith D21 crErk | 1928000

Mande
Philys

000280  Schoeider | Ethel Ell  OPERATOR _26250.00
Dranie]
Marilyn

000180 Scoutten D11  DESIGN 21340.00

print "q»:mo of dymami rale‘-mulc sul ol i:ql

000100 Spenser  Theodare | E21 | MANAGER | 2615000

%]

ol bt evecate |

000060  Stern Irving DIl MANAGER | 321250.00

&) Done £ Internet
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Zend Platform for i5/0S

Available Now

PHP Application Performance:
— Code Acceleration and Dynamic Content Caching

i

PHP Intelligence
B — Events, triggers, and actions

N I
!

Application Insight
— Run-time profiling and performance monitoring

Java Bridge
— Java interoperability, requires one JVM for all PHP scripts

Audit trail
— Error re-creation and online debugging

200
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Support for Zend Products lend
network

= Zend provides support for i5/0S based products through the Zend Network

= Zend Core for i5/0S and Zend Studio Professional for i5/0S are provided with 3 years of
Standard Support
— Product downloads including current and previous versions
— Software updates and information
— Knowledge Base access
— Web-based support including unlimited support tickets

= Gold and Platinum Support options are available
— Gold: phone support, Monday through Friday, eight hours a day
— Platinum: phone support, seven days a week, twenty-four hours a day

= http://www.zend.com/core/network/

i want an . ©2007 IBM Corporation
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Zend Support Offerings for i5/0S

Standard

Platinum

Zend Support Subscription Period 3 years 1 year 1 year
Zend Network \/ / »/
Web-based Support »/ \/ /

. 1 .
Web Response Time/SLA 3 days 1 bl:lsal‘r;ess bu;;r‘lless
North American Phone Support
M-F 6am-6pm PST x ‘/ ‘/
Global Phone Support
M-F 6am-6pm GMT x / ‘/
Phone Response Time/SLA x 4 business 4 business
(English) hours hours
7x24 P1 Issues Phone Support
(English) x x ‘/
7x24 P1 Issues Response
Time/SLA X X 2 hours
Price No Charge $ $

| i wantan .
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PHP Environment After Installation

System i5

URL:
http://my_i5:89/my_dir/my_app.php

- e S e L
a1 L

The Warkflow System.

Register for an
Account:

Ny ot e

P [

HTTP:89

Server
(Reverse Proxy)

i5/0S

PASE

HTTP:8000
Server

PHP file

p— Response
s
L] . N I
HTML + PHP
i want an . ©2007 IBM Corporation
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PHP Integration with i5/0S

= Zend Core for i5/0S includes
Extensions and Toolkit so PHP
applications can access:

— DB2 UDB - SQL and Native
— Program call

— Procedure call

— Data Area

— Data Queue

— Message Queue

— Commands

— System values

— Spool files

| i wantan . ©2007 IBM Corporation
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Why System i for PHP?

i want an . ©2007 IBM Corporation
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PHP on System i

Workload consolidation of PHP applications onto System i.

For System i customers who need to innovate their business and are
looking for an easy, cost-effective and rapid way to deploy web
applications

For i5/08 solution providers who need to enhance their application
offerings and are looking for an easy, cost-effective and rapid way to
develop web applications

For PHP solution providers who need to expand their market for new
PHP-based applications with the help of an established partner

|| i want simple web enablement. i want Control. i want ani. ||
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Value Add of PHP for ISVs

= When selecting a new programming language, the size of the community
is a key factor.

= A large open-source community drives higher quality
— In products, tools, code samples, documentation

= Easier to recruit new skilled programmers

= Affordable support
— Users helping users, less expensive consulting services

= Large library of open-source sample applications

i want an . ©2007 IBM Corporation
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Value Add of PHP on i5/0S

Extend existing applications to the Web

— Integration with System i5 applications and objects
— Examples: RPG, Java, data queues

Create new applications quickly with minimal code

— Using existing PHP sample code

— Using extensions

Zend Core packages commonly used extensions
— Extensions are plugged in and ready to use
— Examples: XML, LDAP, FTP, SOA for Web Services

Applications benefit from System i5 environment
— Stability, reliability, security, virus resistance, ....

Consolidate all applications onto one System i5
— Including PHP applications

| i wantan . ©2007 IBM Corporation
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Value Add of PHP for an ISV’s Customers

= Benefits of a Web interface
— Without the need for an application server
— Web browser is the only system requirement

= Run ISV and other PHP applications on i5/0S
— i5/0S is the platform they have and know
— Customers can find and run other PHP applications

= Less expensive to buy custom applications

i want an . ©2007 IBM Corporation
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Installation and Administration of Zend for
i5/0S (PHP)

Paul Roy — Real Solutions

i want stress-free IT.
i want control.
i want an . © 2007 IBM Corporation
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Agenda

= Installing Zend Core and Studio
— Obtaining Zend Core & Zend Studio for i5/0S
— Installing Zend Core for i5/0S
— Installing Zend Studio for i5/0S

= Administering ZendCore

= Troubleshooting the PHP environment

i Want an . © 2007 IBM Corporation
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Obtaining Zend Core & Zend Studio for i5/0S

| i wantan .

IBM System i

© 2007 IBM Corporation

Obtaining Zend Core & Zend Studio for i5/0S

= Zend.com Registration

= Download (to your PC) Zend Core for i5/0S & Zend Studio for i5/0S

Ue LSt Yes G (womads Totk b

Zend

lend
network Channels
¥t
~zlecy @ Zend Core Channal/Sub-Channal
& Cownlaad gl HetFices|
o B 308
( Get Zend Coce far 705 5. 1 E
Zend Core I .
suppert el Sl 4 $ B
4 L F
v Sl e 3 i B
.. &}
Dore wom e com 7Y
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Installing Zend Core for i5/0S

| i wantan . ©2007 IBM Corporation
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Zend Core Prerequisites
= Most Current prerequisites -

= System i prodycts that run i5/0S V5R4 or V5R3
— System i5  models
- 529 550, 570, and 595
— iSeries  models

— 270, 800, 810, 820, 825, 830, 840, 870, 890,

i want an . ©2007 IBM Corporation
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Zend Core Prerequisites e

= OS V5R4 or V5R3

= The latest CUM PTF for System i — B A

= Verify the existence of the /usr/local directory. Zend Core files will be installed

under this directory.

i want to be ready for
whatever tomorrow brings.

i want control.

iwantani
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Zend Core Prerequisites

= i5/0S V5R4 prerequisite license programs

Description Product Option
Portable App Solutions Environment 33

Qshell 30

System Openness Includes 13

Digital Certificate Manager 34

CCA Cryptographic Service Provider 35

Java Development kit 1.3 or 1.3 5 or 6

IBM HTTP Server for 15/0S *BASE

IBM Portable Utilities For I5/0S *BASE

OpenSSH ,OpenSST, Zlib 1

Licensed Program
5722ssl
5722ss1l
5722ssl
5722ssl
5722ssl
57223JV1
5722DG1
5733scl
5733scl

i want an . ©2007 IBM Corporation
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Unzip Zend Core for i5/0S

= Unzip ZendCoreFori5_0S-v1.4.1GA.zip
— README

— RELEASE_NOTES
— zcoreprod.savf
— Zend_Core_User_Guide_i508S.pdf

Mame Size | Type
B ZerulConeFunis_0S-v1.4. 1G4 4TA4AKR Compnesser] () Foler

Name Size | Type

[ERcaphe 248 Fie

e rerease noTes 7E8 e

& 2coreprod. savf 301,353K8  SAVF File
o Perul_Core e _Guirke JSOS.ulf 1,082 KB Arkobe Acrobat 7.0 Document

‘ " Want an © 2007 1BM Corporation

IBM System i

ZCOREPROD SAVF Creation

= CRTSAVF FILE(QGPL/ZCOREPROD) TEXT('Zend Core for i5/0S Product SAVF’)

E

Bottom

i want an . ©2007 IBM Corporation
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FTP of SAVF to System i

= Open a Command Prompt on the PC

= Change the directory to the location of zcoreprod.savf (cd c:\ in this example)
= Start a ftp session with the System i (ftp <System i host name>)

= Log in using your System i User & Password

= Change the transfer type to binary (bin)

= Transfer zcoreprod.savf (put zcoreprod.savf QGPL/ZCOREPROD)

= When the transfer is complete exit (quit)

B Command Frompt - ftp seS20a2.rehland. ibm.com =l ﬂ
o * [Ve 1

‘ i want an . © 2007 IBM Corporation
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Install Zend Core for i5/OS

= Open a 5250 session with the System i

= Issue the restore license program command RSTLICPGM LICPGM(1ZCORE5)
DEV(*SAVF) SAVF(QGPL/ZCOREPROD) This will launch the install process to install
and start the environment. NOTE: The user profile must be of *“SECOFR user class,
and the QGPL and QTEMP libraries must be in the library list. You will be prompted
through several screens.

Wi 44 0 ood

i want an . ©2007 IBM Corporation
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This is the password that will be used when you use the browser based
administration for Zend Core.

0 Gevion & - {245 00} =l

Zend Core for i

The Zend Core Web Administration Console
is password protected [case sensitivel

Please enter password

j want an .

IBM System i £

On this screen you will need to enter the User ID and Password you registered
on zend.com

* ] =l

M| = -

Zend Core for i5/05 Install

Please enter your Zend Wetwork ID (case sensitivel.

User ID ! sandberq

Passuord:

38
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Install Zend Core for i5/0S

= Once installation is complete the environment is installed and running ready
for use.

T T o

‘ i want an . ©2007 IBM Corporation
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Installing Zend Studio for i5/0S

i want an . ©2007 IBM Corporation
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Zend Studio for i5/0S System Requirements

= Supported Operating Systems, Platforms and OS versions:

— Windows x86 2000, XP, 2003

— Linux x86
— Linux x86-64

— Mac OS X Power 10.4

= Zend Studio Client - PHP Compatibility:

— Supports all PHP versions

| i wantan .
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Installing Zend Studio for i5/0S

= Launch ZendStudio_for_i50S-5_2_0.exe on PC

MName & Size | Type
[ zendcoreFaris_os-v 1.4, 1GA.2p 47,645 KB Comprecsed (pped) Folder
M FerulShuo_for_i505-5_7_D.exe 61,03K8  Ajydicalion
= zendstudio_tor_j505-5_2_0.tar.gz 730500 GZFie
li:lzmd:mm for 1505-5 2 0 Mac USX PUWEHR.ZD 33,415k Compressed (npped) Folder
InstallAnywhere
W ! Iresl e i pueesing i redll
i
Fimatea wilh st elbsrgbens: © 19562006 P 3 Sullwwenr, lra: o Feali com

i want an . ©2007 IBM Corporation
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Installing Zend Studio for i5/0S

= Zend Studio for i5/0S installation GUI

Intraduction

m Installanpwhars will guide you thrneah the installation of Tend Stdio
I senze Aqrooment far 15105 5.2.0

Ibis slrungly recormmended el you quit 3il programs beforg
confinuing with this installation

Click the Hexl’ bulton to proceed to the nex screen, If you want 1o
vhange sumething un & previews sceeen, click e Previous bution,

“fou miay cancel this installstion at any ime by clicking the '‘Cancel*
hutton.

by Zery
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IBM System i™

Administering Zend Core for i5/0S

i want stress-free IT.

i want control.
i want an ©2007 IBM Corporation
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Documentation

= System i
— http://publib.boulder.ibm.com/iseries

= Zend for i5/0S
— www.zend.com/products/zend_core/zend_for_i5_os

= PHP
— www.php.net

= Apache
— www.apache.org

‘ i want an . ©2007 IBM Corporation
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Subsystems

= There is one subsystem and multiple jobs that run Zend Core
— ZEND /15_COMD
— ZEND / ZC_STR_PRN
— ZEND / ZENDCOREAP
— QHTTPSVR / ZENDCORE

i want an . ©2007 IBM Corporation
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Directories & Libraries

= (3 z20coRELE

£ MRAFLE B s 1 £
23 cMO_EN.FLE @ (3 hin & £ ap
€1 CMD_FRILE 3 ces # | apachedc
. {3 COPYRIGHT FILE ® ) indude 12 zendcore
L L|brary {1 EACDDSSRC.FILE Y kb 3 conf
(£ eacsessIOn.FLE W £ bin & | ) htdozs
- ZENDCORE (L1 EACSYSSRC.FILE B3k ) logs
. . ...'J PhL_EN.FILE 25 local
— Directoriesqsecofr 1 PHL_FRFLE 5 & Zend
...'J QATMHINSTC.FILE S £ spachez
— 1 YDEFHO100.FILE =i
\usr\local\Zend by i o g .
— \www\zendcore bl M=
0 1iuKRO100.HLe » 0 conf
23 YORNDINAFIE =T
23 voBLUN0.FLE & £ htdocs
23 YORNN300.FIE ® [ wone
23 YOBILUA00.FILE & ) inchude
23 yoaunsonrne @ 1) kb
{23 YouILDBUO.FLILE ® 7 logs
’51 YO OANFIE ® _Cj man
YPROCHOR.FLE 7 1) murhies:
’51 PROCPARMS.MILE = 3 Core
YPROCPGM,FILE @
1 YRTVMO100.FILE & g :
23 vsPLAD100.FILE W 56U
€1 YSPLFO100.MILE £ ndute
[£] YSPLFO200.FILE =
.1 ZCPINILPDF FLE = Qw
(£ ZCPINILII00.FILE U D logs
.1 ZCPLICT100.FILE ¥ [ medues
(£] ZCPUPDM10D.FLE ® D soin
(C4 2CPUPDM300.FILE D wetun
] ZCTEMPFILE FLE & (C share
‘ i want an . © 2007 IBM Corporation
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Log Files

= Zend Core Log Files

— \www\zendcore\logs
— \usr\local\Zend\apache2\logs
— \usr\local\Zend\Core\logs

= Output Errors to Browser
— Global in Zend Core administrative interface
— Individual PHP files

//Turn on display errors
ini set('display errors','l');
// Display ALL errors including notices

error reporting (E ALL);

i want an . ©2007 IBM Corporation
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Administration from 5250

= GO ZENDCORE/ZCMENU

| iwant an .

© 2007 1BM Corporation
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PHP Environment After Installation

System i5
i5/0S
URL:
http://my_i5:89/my_dir/my_app.php PASE
i t“i‘:::‘f or an ReqUESt - i
i HST UIPEES HTTP:8000 PHP file
L, i o erver Server ,
— Response (Reverse Proxy) s v
- Module
SA
HTML + PHP Zend Core
Zend
Platform
i wantan .

© 2007 IBM Corporation



IBM System i

Browser Administration — External Apache

= External Apache Web Server
— http://<System i Server>:2001

e L e e e D oo -
b R M S e ee——ra—— = 0= G
?E-‘_— is'los Tasks EEYIAATROHE AN L COAL = w- = D o
. = R A T T e——— . P )
! * WebSphers
L M Sob Adwambtration foy (3 0% AiSeets NTIP Servaen | AgpRcaon Sareers | ASE Tomest Seeees
Comfiguas NTT vrrrers spphcaman jsrevs mud drpies gy smms
wrunieg | ([FCIE] e ZENDCORE -Agache || Serverarsa | Global conkgaration
ieies Npviggier URL Adhvinex
! (it .. - Commen T wewss [ B
Eg o iepmrmebarion e TS S Manage Apache server "ZENDCORE" -
" Create Aggicason S
E Dagital Cornficane Masaper D s gt e Apache/2.0.52
Craste drrwvhes nd masups Dogmel Corifienten.
- v HTTP Tasis and Wiarss Mo desciption for server JENDCORE
¢ UM Dirwctory Serves bor 0% of A § Dretiiny 19 e Ve
At the (23] Do aars S sm B LOAP Contguraton @.‘
2 Serviet and ISP [ratiemnt
BN IPF Svever for (200 e HTTP
ﬂ ===y — [P —— . ;
3 el Server Contgunton ot HTTP Sarvie (poweeed By AGSCh) quichly ared sy Wath I TR
Cropopraphic Coprecerses
m Cotigar the mpreepte: copreconim gwuwm
S8 Wok Bused sl Sireny P S— Sorvee
-"‘-""”“"“""""""" of | Bt Tasis and Wizads. Fobow Tie waed, 5D Dy 3169, 10 Quicky ceate 3
o S = =l g HTTF Saner | Apache; bean
kol or el Butieqss rabds
B Securty
D Logang = 10 tace pout HTTP St (Dowiied By ADSCHE) 106 your Busaneds needs. -
Dere
‘ i want an © 2007 IBM Corporation
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Browser Administration — Zend Core

= Zend Core Administration
— http://<System i Server >:89/ZendCore/

B [t Yeu (o (pomeds Took b
G- - D BB et e v] O = (Gl

Zend

& Tend Core for 15705 - Mazilla Firefox
Be 0 pew @ lomain Tk e
G- D T B ittt o b ot mecereiee v] O G [IGL

il Contrel Center
| System Overdew | PHPIndo | Benchmark | Support | Updates

c Zend Core”
~i5/08

= -

o Bt | e Servre | 0 i

" Web Scrver Processes and Thevads

WELCOME

$

i

i
HEE T
H
-
~a)
ws
o
t
e
vel)
nal)
ral)
asl)
<
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Backup and recovery

= Use i5/0S save and restore commands
— Save Library (SAVLIB) and Restore Library
(RSTLIB)
— Save Object (SAV) and Restore Object (RST)
— Use for backing up directories

= Objects to back up:

— ZENDCORE product library
— Contains the product binaries

— IBM HTTP Server for i5/0S instance:
— Iwwwi/zendcore/*

— Zend Core for i5/0S (including Apache HTTP

Server)

— lusr/local/Zend/*

| i wantan . ©2007 IBM Corporation
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Configuration data to back up

= If you do not perform a full backup of the product, at least back up
these files and directories:

— /wwwi/zendcore/htdocs/*
— This directory contains your PHP files and other Web resources
— /www/zendcore/conf/httpd.conf
— Configuration file for the IBM HTTP Server instance (ZENDCORE)
— lusr/local/Zend/apache2/conf/httpd.conf
— Configuration file for the i5/0S PASE Apache HTTP Server
— lusr/local/Zend/Core/etc/*
— Configuration files for Zend Core

(L7

i want an . ©2007 IBM Corporation
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Troubleshooting the PHP environment

i want stress-free IT.
i want control.
i want an . © 2007 IBM Corporation
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In what component is the problem occurring?

i5/0S
PASE
T et PHP fil
v g HSTJSﬁQ HTTP:8000 e
:—w I:;‘:‘E;‘r' 4_ (Reverse Proxy) Server ’
e
C_— . — N |

i Want an . © 2007 IBM Corporation
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Components to check

= Browser

= Network

= IBM HTTP Server for i5/0S (ZENDCORE)
= i5/0S PASE Apache HTTP Server

= Zend Core for i5/0S

= Application
= External resources :§
I
V§

© 2007 IBM Corporation
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Gathering troubleshooting information

i want an . ©2007 IBM Corporation
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HTTP server log files

= Types
— Error logs show error messages
— Access logs help you determine if the server received the request
— You can also create custom logs for tracking certain activity

= IBM HTTP Server for i5/0S
— /wwwi/zendcore/logs
— To configure:
— Use IBM Web Administration for i5/0S:
— Server Properties > Logging
= i5/0S PASE Apache HTTP Server
— lusr/local/Zend/apache2/logs
— To configure:

— Edit the httpd.conf file
~ ErrorLog directive
-~ LogFormat directives

| i wantan . ©2007 IBM Corporation
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Zend Core for i5/0S logs

= Located in /usr/loca/Zend/Core/logs L0k Coninration y
— ini_modifier_log — Changes to the T
php.ini file e
— php_error_log — Script errors ey N B
= Configured in the Zend Core console i

— Configuration > PHP > Error Handling and Logglng

— Key values:
— display_errors — If on, writes error messages to the browser
— Useful for seeing when an error appears
— display_startup_errors — Turn on to troubleshoot server startup
error_log — Specifies the path and name of the error log file
error_reporting — Sets the level of error reporting
— Set to the highest level (ALL) by default
log_errors_max_len — Maximum size of the log file

= Application code can write messages to the log file

i want an . ©2007 IBM Corporation
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i5/0S job logs

= To view a job log:
1. Use WRKACTJOB to display running jobs
2. Option 5 (Work with Jobs)
3. Option 10 (Display Job Log)

— Tip: Position the cursor over a message
and press F1 for more details about the
message.

= More useful for IBM HTTP Server for i5/0S
and DB2 UDB for i5/0S troubleshooting

— Zend Core jobs do not write much to these
(check the product logs instead)

| i wantan . ©2007 IBM Corporation
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QEZJOBLOG

= When a job ends, messages are written to an output queue
— Useful for tracking down database problems

= Look for the user profile you use on the connection
— QSQSRVR appears in the User Data column for DB jobs

Worl: with ALl Spooled Files
Tupe options, press Enter.
1-tend A-lhange d-lnld 4-lelete S-Display L-Helrase (-Messages
B-Attributes 9-Work with printing status
Device or Intal Gur
Opt  Filwe U Queuw Uswr Dala Sie Fayes Fays Copy
—  WrJuBLUL PHPUSER UeZJUBLUL USUSHYE oy £ 1
_  QFJOBLOG PHPUSER QEZJOBLOG QS0SRVR RDY 2 1
—  QrJoBLOG FPHFUSER QEZJOELOG QS0SAVA ROy 2 1
_  QFJOBLOG PHFPUSER QEZJOBLOG QS0SRVR ROY z 1
—  QrJoBLOG FHPUSER QEZJOBLOG QS0SAVA RoY 2 1
VH EDY Z 1
FJOBLOG FHFUSER EZJOELOG SOSAVA RDY 2 1
5 RO Z T
QFJOBLOG FHFUSER QEZJOELOG QS0SRVA RDY 2 1

i want an . ©2007 IBM Corporation
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QHST job log (History log)

= Contains system messages
— Helpful for determining when jobs started and stopped
— Gives a historical view for activities system-wide
— Messages about hardware problems

= Type the DSPLOG command and press F4 (to enter time period)

Display History Log Contents

Subsystem LEND in library ZENDCORE starting.

Subsystem ZEND started.

Job 2910L4/0TCPALS_COMD started on B9/03/00 at 20:51:94 in subsystem ZEND in
Job 29106597 ZENDROMINS ZC_STR_AS) started on O9/03/706 at 20:51:559 in subsystem
Jub 2919bbs ZENDADMINA ZC STHE FRN started on 99/03/00 at 28:51:9%9 in subsysten
Jub 291067/ ZENDADMINAZCOREJOBD started on 09703706 at 20:51:599 in subsystem 2
Jub 291069/ QTHHHTTP/ZENDCORE =tarted on 9703706 at 20:51:507 in subsystem QHT
Jub 291067/ ZENDADMINSZCOREJOBD ended on @9/03/06 at 20:51:55; 1 seconds used;
Job 291066/ ZENDADMINAZC_STR_PRN ended on ©9/03/06 ot 20:51:55; 1 seconds used
Sep 3 20:51:55 prngd[5842): prngd ©.9.29 (12 Jul 2004) started up for user u

Sep 3 20:51:55 prngd[5842): have 7 out of 2000 filedescriptors open

Joh 29ORS/ZENDADMINA ZC_STR_AST endad an 09/03/06 at 20:51:56; 1 seconds used
Job 21607 7/QSECOFRS ZENDCOREAF started on 09/03/06 at 20:51:56 in subsystem 7F
Jobh 2916084/ QTHHHTTR/ZENDCORE atarted on O9/03/06 at 20:51:57 in subsystem QHT
Joh 291085/ QTHHHT TR/ ZENDCORE started an 09703706 at 20:51:57 in suhsystem OHT

More. ..

Fress Enter to continue.

| i wantan . ©2007 IBM Corporation
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Message queues

= i5/0S user profiles have message queues associated with them
= Use the WRKMSGQ MSGQ(<user_profile>) command

= User profiles to check:
— QSYSOPR
— System administrative messages

- QTCP
— TCP/IP messages
— The i5 Toolkit for PHP messages
— The Zend user profiles: /

— ZENDADMIN
— ZENDTECH
— NOBODY
— Zend/Apache server jobs
— NOGROUP
— QTMHHTTP
— IBM HTTP Server for i5/0S

i want an . ©2007 IBM Corporation
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Troubleshooting checklists

| i wantan .
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Installation

= Check for libraries and directories from previous
installations

— ZENDCORE library
— lusr/local/Zend/*
— /wwwi/zendcore/*
= Check that your user profile has sufficient authority
(use the WRKUSRPRF command):
— *SECOFR user class

— *ALLOBJ authority
= Check that the library list for your user profile

contains the following libraries (use the DSPLIBL
command):

~ QGPL
~ QTEMP

iwantan .
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First steps

= Make sure you have the latest fixes applied
— i5/0S

— DB2 UDB for i5/0S

\

U\

IBM HTTP Server for i5/0S
Zend Core for i5/0S
— Run the Updater tool

1. GO ZENDCORE/ZCMENU

2. Option 2 (Update via Zend Network menu)
3. Option 5 (Update Zend Core components)

SOLUTIONS

Make sure all servers are running
- WRKACTJOB SBS(QHTTPSVR)

IBM HTTP Server for i5/0S instance (ZENDCORE job)
— WRKACTJOB SBS(ZEND)

| i wantan .
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Web servers

= Make sure the IBM HTTP Server is forwarding

requests to the port on which i5/0S PASE Apache
HTTP Server is listening

— 8000, by default

= Access logs

— Use the access logs to track requests coming into
the IBM HTTP Server for i5/0S server.

— Look for the same request in the i5/0S PASE
Apache HTTP Server access logs

= Note that all content served by the IBM HTTP

Server instance (ZENDCORE) is sent to the PASE
HTTP server

— Create another server instance for static content
and use ZENDCORE only for PHP files

i want an . ©2007 IBM Corporation
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Web server port conflicts

= Port conflicts result when a server tries to use a port that is already in use
= The typical symptom is a server that starts but does not stay running
= The default ports:

— 89: IBM HTTP Server for i5/0S

— 8000: i5/0S PASE Apache HTTP Server
= Use the NETSTAT *CNN command

— Press F14 (Shift + F2) to display port numbers

— Option 8 (Display jobs) shows what jobs are using the port
— Helpful to identify the conflicting application

= Change the port number for the application or your Web servers
— IBM HTTP Server for i5/0S
— IBM Web Administration for i5/0S: General Server Configuration
— i5/0S PASE Apache HTTP Server
— Edit the httpd.conf file: Listen directive

| i want an . ©2007 IBM Corporation
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Displaying jobs that use a particular port

Wark with TCPAIF Connection Status

Type options, press Enter.
3=Enable debug 4=End A=Display details G=Disahle
G=Display jobs

Display Jobgs Using Connection

Connection type : #TCP Local

Local address . * Port Idle Time state

Local port . . .+ . « .« . . . & EOTT 515 145:05:43 Listen

Remote address . . . . . . . Co B57 145:05:53 Listen
PR RRCT e 2001 000:28:52 Listen

lType options, press knter. 2301 145:05:59 Listen
S=Work with job 3000 145:06:03 Listen

Npt  [lans llzpr Humbear Mpt  MName 4111 145:04:03 Listen
_ aTer 202914 5544 145:05:25 Listen

3555 145:05:14 Listen
] * 3 Euvy 042:24:01  Listen |
- * * ouoe ouuTluras Listen
_ *® # 8470 145:05:10 Listen
_ * * 8471 145:05:09 Listen
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Browsers
= JavaScript or cookies not enabled

= Firewall interference (pop-up blockers, ad
blockers)
— Some firewall products add code to
downloaded Web pages

= Missing plug-ins A
— Java, Shockwave, etc.

= Missing fixes

| i wantan . ©2007 IBM Corporation
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Zend Core for i5/0S

= Check the console for any extension errors

— Configuration > Extensions v

— A red exclamation mark means a problem v B
9 il

= Examine recently changed settings

= —> i

— Configuration > PHP i :
v & B

— Memory usage may be set too low

— Look under Resource Limits
— Changes to the Language Options settings could affect existing
applications
= Check the Zend directives in the Apache httpd.conf file
— lusr/local/Zend/apache2/conf/httpd.conf
— The directives at the very bottom
— Back up the file periodically so you have something to compare

i want an . ©2007 IBM Corporation
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Applications

= Check that any required modules are loaded

— In the Zend Core console, go to
Configuration > Extensions

= For “File not found” errors, check file names
and URLs

= If using the i5 Toolkit for PHP, make sure the
TCPI/IP port it uses (6078) is not being used by
another application

= Running a debugger
— Can help identify access problems with
external resources
— Can help identify conditions that may be true
in a development or test environment, but
not in a production environment

| i want an . ©2007 IBM Corporation
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Database access

= Check the user profile you use on the database connection
— Use WRKUSRPRF

— Is the user profile enabled?
— Has the password expired?

= Check existence and names of database objects
— WRKLIB (schema)
— WRKEF (table)

= Check library (schema) and file (table) authorities
— DSPOBJAUT OBJ (MYSCHEMA) OBJTYPE (*LIB)

— DSPOBJAUT OBJ (MYSCHEMA/MYTABLE) OBJTYPE (*FILE)
— Use CHGOBJAUT to change authorities

i want an . ©2007 IBM Corporation
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Developing PHP applications for System i

Paul Roy — Real Solutions

i want stress-free IT.
i want control.
i want an . © 2007 IBM Corporation
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Agenda

= Introduction to PHP Language
= Introduction to Zend Studio for i5/0S
= Accessing i50S resources with the PHP Toolkit

i Want an . © 2007 IBM Corporation
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Introduction to the PHP language

| i wantan . ©2007 IBM Corporation
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Basic syntax

Flat-text files with a PHP extension (or whatever Zend Core is
configured to process)

Can be used for command scripting (using the i5/0S PASE
utilities)
Typically used to add dynamic function to HTML
PHP code embedded in PHP tags:
<?php
// PHP code
2>

Lines are delimited with a semicolon (;)

PHP code is processed and the results are sent to the user as
HTML

i want an . ©2007 IBM Corporation
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Variables

= Variables
— Are signified by a dollar sign ($): $myvar

— Start with a letter or underscore(_), contain only alphanumeric
characters and underscore, and are CaSe-SeNsiTiVe

= Unlike C/C++/Java, variable type is not declared.
— Determined at runtime by the interpreter as one of the following
data types:
— Boolean

— Integer @ @
A o

— Float

— String

— Array

— Object

— Resource
— Null

B
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Arrays

= An array in PHP is actually an ordered map
— Keys are mapped to values

= Can be used as a list, vector, hashtable, dictionary, collection,
stack, queue, etc.

= Can be of three types:

— Numeric
— S$customer[0] = ‘Foo Widgets’;
— Associative
— Scustomer[‘name’] = ‘Foo Widgets’;

— Multidimensional
— $datal‘customer’][‘name’] = ‘Foo Widgets’;

i want an . ©2007 IBM Corporation
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Control statements

= if / elseif / else = while
if ($x > 0) | while (Sy < 0) {
// do this y++;
} elseif ($x < 0) { }
// do this - do-while
} else { do {
// do this yH;
} } while ($y < 0);
= foreach = for
foreach ($Scustomer as for ($i = 0; $i < 10; $i++) |

1
$value) { echo “Number: $i”;

echo “Customer:
Scustomer”;
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Resources for the PHP language

= php.net documentation:

= Zend Developer Zone: Tutorials

= W3 Schools: PHP

7 ¢ 75
»,
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Application development architecture

© 2007 IBM Corporation
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Design

= It is easy to write PHP without thinking
about design

— Bad separation of display and logic
— No reuse

— Poor maintainability
— Inflexible to changes in technology

= Take time to gather requirements and v /
°

work out a design
— Can use standard modeling tools for
design work

i want an . ©2007 IBM Corporation

61



IBM System i

Model-View-Controller (MVC) architecture

= The controller directs
traffic through the
application

= The model represents
business logic and often
accesses business

Controller resources
= The view is the display

View Model
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Sample MVC architecture

HTTP HTTP

request response
index.php

Customer
model

Order model
Data access
helper

Connection
helper

i Want an . © 2007 IBM Corporation
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order.php

query.php
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Separation of display and logic

= Minimize code in the view
— Code should only be used for displaying variable data — not
performing processing (which should be done in the model)

= Separate HTML from PHP wherever possible
— HTML form in one file, PHP form handler in another file

— Better opportunity for reuse and migration
— Can reuse HTML if switching to another dynamic technology
— Can reuse PHP if switching to another formatting language

— Static pages require little to no processing

— Probably results in smaller files that are easier to r r\
maintain \
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Zend Framework

= Provides a repository of components that you can use in your
PHP applications

= Provides a systematic MVC architecture and supporting
application programming interfaces (APls)

= Currently a preview

= Available at

LEND
FRAMEWORK

i want an . ©2007 IBM Corporation
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Introduction to Zend Studio

i want stress-free IT.
i want control.
i want an . © 2007 IBM Corporation
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Zend Studio for i5/0S

= Zend Development Environment

= Free download for Zend Core for i5/0S users
— http://www.zend.com/products/zend_core/zend_for_i5 os

Different versions for different workstation platforms:
— Windows 2000, XP, 2003
— Linux 32-bit
— Linux 64-bit
— Mac OS X on Power

= Integration with Zend Core

i want an . ©2007 IBM Corporation
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Zend Studio features

= Editing
Code completion, syntax
highlighting, code folding

Code analysis

— Templates

— Smart navigation and search
= Web Services (SOAP)

— Web Services and WSDL file
support

= Database support
— View and query builder

= Optimization
— Code analyzer and profiler

i want an . ©2007 IBM Corporation
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= Debug
— Internal and Web server
debugging
= Browser integration
— Internal Internet Explorer (IE)
browser on Windows
— |E and Firefox toolbar to control
debugging
= Team collaboration and
documentation
— CVS & sub-version support
— PHPDoc

= Deployment
— Integration with FTP and SFTP
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Browser toolbar

= Integrated into Microsoft Internet Explorer and Mozilla Firefox
— Zend Studio — Open the IDE
— Debug — Current page, next page, POST forms, all pages

Profile — Gather performance data

Extra Stuff — Settings and Web links

— Search for PHP information — on Zend.com, Zend Knowledge Base,
php.net, Google

.
3 PHP Troubleshooting Lab - Microsoft Internet Explorer

{ Fle Edit View Favorites Tools Help

0-0-RE G L kels

 Address [ bt fmysystem:89/h2. iy v B

—
. @7edStudo B0eug |« @BPoie TOFcraswll | Search for PR infmation: | =] oo [end com -
| —

‘| Customer lookup by state

State: u[ Liet customers ]

Iext page on thic site
Al fomes (POST) on this sile
All pages on this site
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Internal and remote debugging

Client Server

Internal
debugger
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Profiling

= Profiling tool in Zend Studio can be used to gather performance
data about your PHP applications

— Page information
— Time pie chart

— Function statistics
— Call trace analysis
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System i PHP Security, Globalization, and

Porting considerations

Paul Roy — Real Solutions

i want stress-free IT.

i want control.
i want an
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PHP: Security

i want stress-free IT.
i want control.
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Agenda

= Review key components of the PHP environment
= Security considerations with PHP applications

= Security recommendations

= Security configuration

= Globalization

i Want an . © 2007 IBM Corporation
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Review Key Components of PHP Environment

| i wantan . ©2007 IBM Corporation
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General Security Considerations for Default Environment

The installation of Zend Core creates the several IFS directories:
— /wwwi/zendcore/htdocs (to store PHP applications)

— /wwwi/zendcore/conf (for IBM HTTP Server config file)
— lusr/local/Zend/apache2/conf (for Apache Server config file)

= Everyone is able to store and run applications in htdocs directory.
= Everyone is able to change the configuration files.

= The default environment should not be used for PHP applications
that require any level of security.

= Use the default environment for prototyping, public applications,
and applications using public data.

= Once you have a PHP application that you need to secure, you
must change the default configurations.

i want an . ©2007 IBM Corporation
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PHP Run-time Environment

System i5
i5/0S
URL: q
http://myproxy:89/core/registration.php |5/ OS PASE PHP file
The Worklow System
Register for an Request lBM
Account: HTTP
e o 44— Server
:"l:: = Response || (Reverse Proxy)
1 .
HTML + PHP

Server instance name:
ZENDCORE
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Generic Reverse Proxy Features

= Improves performance
— Can cache static documents in memory
— Can aid with balancing requests to a set of HTTP servers

= Improves security
— Can control access at the front door
— Can keep server in DMZ separate from internal network
— Hides the content server -

environment e ] R e s R P i G0

— Can log activity i :

H wamany || [BE)E e EIOCORE Apeche w1 Semer wva | Gial costoumen =l
= The reverse proxy used in oy o .
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not realize many of these B . i e T
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Comparison of the Two HTTP Servers

ZENDCORE server instance; using
5722DG1 product

UNIX-based open source server

ZENDCORE instance created and
preconfigured automatically when
Zend Core product is installed

Server instance created and
preconfigured automatically when
Zend Core product is installed

Server runs in i5/0S

Server runs in i5/0S PASE

Main function: reverse proxy
server

Main function: run the PHP application
and return results

Configure server instance using
IBM Web Administration Tool

Cannot configure the server using the
IBM GUI; requires manual file updates

All PHP security configuration will
be done to ZENDCORE instance

Recommend not changing this
configuration

| i wantan .
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© 2007 IBM Corporation

Default Configuration: IBM i5/0S HTTP Server (Reverse

Proxy)

= Server instance name is: ZENDCORE

= Configuration file: /www/zendcore/conf/httpd.conf

= Listens on port 89

— Only receives URL requests that are sent to that port

= Only accepts requests for PHP applications with a URL of

Iwww/zendcore/htdocs

= Users are denied access if requesting any other

directory/files/applications

= Forwards on those requests to the Apache Server

= Allows any user to make requests

= All data flowing on the network between client and server is public

i want an . ©2007 IBM Corporation
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Default Configuration: Zend PASE Apache Server

Listens on port 8000
— Only receives URL requests that are sent to that port

Configuration file: /usr/local/Zend/apache2/conf/httpd.conf

Only accepts requests coming from the localhost (IP address
127.0.0.1)

Allows any user to make these requests

All data flowing between the IBM HTTP Server (Reverse Proxy)
and the Apache server is not encrypted

Starting and stopping this server must be done by a user with
*SECOFR authority
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Default Configuration: PHP application

PHP applications run under the user profile NOBODY

NOBODY user profile
— NOBODY user profile is created by Zend Core product install
— NOBODY has *USER level access
— NOBODY has no password so you cannot login with it

For objects, programs, and data that the PHP code accesses
using the i5/0S PHP toolkit, you should specify the appropriate
user and password during the initial connection.

— Example: db2_connect(user, pwd, ...)

PHP applications are not able to run as a specific user profile
which would allow it to access only the data it has access to.

— You cannot reconfigure this. All PHP apps run as NOBODY.

PHP application can do different things based on the user making
the request.

i want an . ©2007 IBM Corporation
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Conclusions about Security with the Default Environment

= After installing Zend Core for i5/0S, placing a PHP application into
Iwww/zendcore/htdocs allows all users to run the PHP application.

— You should change/configure this when needed.

= Any data sent or retrieved by the user could potentially be “seen”
by others on the network.
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Security Recommendations

i want an . ©2007 IBM Corporation
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Security Recommendations for i5/0S

Change the access to the HTTP server configuration files
— /www/zendcore/conf/httpd.conf
— Jusr/local/Zend/apache2/conf/httpd.conf
— Webmasters should have all access.

Change the access to the default directory path /www/zendcore/htdocs
— For Developers: grant write authority

— For Public (*PUBLIC): grant *EXCLUDE authority (they have write by default)

= Do not store applications requiring access control in the default directory path
— Store applications requiring similar access control in the same directory or
subdirectory. Example: /www/zendcore/protected
= New PHP application files that need to be secured should be created with the
following access:
— *PUBLIC *EXCLUDE and write authority for application developers
— NOBODY read and/or execute
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Security Recommendations for IBM i5/0S HTTP Server

Configure ZENDCODE instance to control access to secure applications:
= Configure it to require users to identify themselves (client authentication)

= Configure it to determine if the authenticated user should be given access
to the requested application (client authorization)

= Configure it to use SSL to encrypt data that travels between the client user
and the ZENDCODRE HTTP Server instance (server authentication)

— This requires the IBM HTTP Server to have a server digital certificate.
Some configuration is required with the Digital Certificate Manager.

— Note: All data between the IBM HTTP Server and the Apache server is not
encrypted.
= Configure it by adding an alias to hide the real directory name where PHP
applications exist and to shorten the URL length
— Use an alias
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Security Recommendations for PHP Developers

= Always use .php for the file extension for PHP application files.

— Using other extensions causes the Apache server to send back the file
source code rather than running the PHP application.

= Always store backup copies of files in a separate directory from the
directories that the IBM HTTP Server is configured to serve from.
— Hackers often try to view PHP source code by requesting your PHP
application using .BAK extension.
= Always do input form validation to avoid SQL injection attacks.
— When using user-supplied data as part of an SQL statement, you should

check that the user-supplied value does not contain SQL escape
characters.

— SQL escape characters allow hackers to append their own SQL
statements.

— Read more on http://len.wikipedia.org/wiki/Sql_injection
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Security Recommendations for PHP Applications

If your application needs to know the requesting user to perform user-specific operations,
there are several methods:

1. PHP code can access the user name and password using server environment variables:
PHP_AUTH_USER and PHP_AUTH_PW
— echo "<p>Hello {$_SERVER['PHP_AUTH_USER'}.</p>";
— echo "<p>Your password is {$_SERVER['PHP_AUTH_PW'} .</p>";

2. Use session support in PHP code to store user data needed by multiple subsequent URL
invocations.

— Auser accessing your web site is assigned a unique id (or session id) which is
stored in a cookie on the user side or is propagated in the URL.

3. PHP code can perform its own user authentication using standard HTTP header
authentication mechanism. This requires manual Apache server configuration.

NOTE: When using the toolkit to access System i5 files, objects, and DB2, you can pass in a
specific user name and password.
—  Ex. db2_connect(user, pwd, ............ )

i want an . ©2007 IBM Corporation
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Configuration Preparation

| i wantan . ©2007 IBM Corporation
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System i Software Prerequisites (V5R4)

= 5722-DG1 IBM HTTP Server for iSeries
— Required to serve files and applications and to configure security.

= 5722-SS1 Option 34 Digital Certificate Manager (DCM)

— Required for creating and managing digital certificates for the
HTTP server.

= NOTE: If you support a Web server today, you will likely have both
of these products installed and configured.

— If not, installing the Zend product will install them for you.

i want an . ©2007 IBM Corporation
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Security Roles

= PHP application developer documents security recommendations
for a PHP application.

= System administrator installs the PHP application in IFS and
secures the files in IFS.

— Security is configured using IFS security features.

= Web administrator configures security for the PHP application.
— Security is configured on the IBM HTTP server.
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Security Configuration Steps
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Native i5/0S Security Configuration

1. Create IFS directory for storing applications requiring security

2. Set authority for the directory and files
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IBM HTTP Server Security Configuration

1. In a Web browser, bring up the i5/0S Tasks Page

»  Enter your Webmaster user profile and password
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Summary

= Use the default PHP environment for prototyping, public
applications, and applications using public data.

= Once you have a PHP application that you need to secure, change
the default HTTP Server configuration for the ZENDCORE
instance.

= Your Webmaster will use the same IBM Web Administration Tool
to secure PHP applications using the same techniques used for
securing other Web applications and files.
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PHP: Globalization

i want stress-free IT.

i want control.
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Agenda

= Introduction to Application Globalization
= Internationalization support in PHP 5

= Configuration

| i wantan . ©2007 IBM Corporation
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Introduction to Globalization

= Enabling an application to be used by people who speak different
languages.
= 3 key areas within an application that need focus
1. User interface strings that are seen by the application user
2. Data stored and retrieved by the application user
3. Formatting of the data viewable by the application user

i want an . ©2007 IBM Corporation
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Interface Strings

If you want your application to be usable by people who read a
certain language, the strings that your application displays to the
user must be translated into that language.

Best approach is to store all strings in separate files away from
the program source code.
— This makes it easier to provide the text files to a human language
translator.

Your PHP code can retrieve the application user’s preferred
language to determine which language strings to show a
particular user.
— Using default_charset directive which is configured in the user’'s
Web browser and sent to your HTTP server.
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Best approach for a global application is to support Unicode data

Unicode is a comprehensive character set that contains all characters
from all languages.

Unicode enables a user to enter a field value where each character could
potentially be from different language character sets.

System i supports globalization and Unicode
— i5/08S operating system, middleware, DB2, etc

— Read information center:
http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp?topic=/nls/rb
agsglobalmain.htm

The Internet and Web environments support Unicode
— Example: Web browsers and Java language

PHP 5 does not support Unicode
— PHP 6 likely will

i want an . ©2007 IBM Corporation
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Formatting Data

= Best approach is to store data in a “raw” form (not formatted)

= Data should be appropriately formatted based on the application
user’s language/country

= PHP code can retrieve the application user’s preferred
language/country.
— Using default_charset directive which is configured in the user’s
Web browser and sent to your HTTP server.
= Data should be formatted just prior to displaying it to the user

= Examples of data requiring language/country-specific formatting:
— Addresses and telephone numbers
— Currency and taxes
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PHP 5 Internationalization Support for Data

= Today Unicode is not supported

= PHP supports UTF-8 which should be used
— This will allow many Latin-based languages to be used
— Definition:
— UTF specification:

= On i5/0S, UTF-8 is supported with CCSID 1208

= PHP applications run in i5/0S PASE which inherits globalization
environment variables from i5/0S

— Examples: LANG, CCSID, NLSPATH

i want an . ©2007 IBM Corporation
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UTF-8 with PHP

= Data transformations in PHP are determined using the
default_charset value in the php.ini file

= This value is sent to the client’s browser in the Content-Type
header so the browser knows what kind of characters it will be
displaying.
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Configuration Required

= i5/0S
— Change the job to the right language and CCSID
— Example: CHGJOB LANGID(RUS) CTRYID(RU) CCSID(1025)

= i5/08 PASE
— Start a i5/0S PASE terminal and change ASCII environment to use UTF-8
— CALL PGM(QP2TERM)
— export QIBM_PASE_CCSID=1208

export PASE_LANG=RU_RU

— export LANG=RU-RU

= PHP
— Configure PHP to use UTF-8
— Edit file: /usr/local/zend/Core/etc/php.ini
— Locate the line containing ‘default_charset’ (it will likely be commented out)
— Change the line to: default_charset = “UTF-8;
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Summary

= Encode character data in DB2 for i5/0S in EBCDIC, UTF-8, or
Unicode

= After completing the configuration steps, the PHP can extract that
character data from DB2 and it will be correctly displayed by the
client’s browser.
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Additional Resources

PHP Unicode Support

= us3.php.net/unicode

Zend Unicode Support

= www.zend.com/zend/week/php-unicode-design.txt

Globalization: An Overview

= www.ibm.com/servers/enable/site/education/abstracts/88ca_abs.html
Introduction to Unicode for i5/0S on IBM eServer iSeries

= www.ibm.com/servers/enable/site/education/abstracts/8fce_abs.html
Understanding the basics of machine language translation

= www.ibm.com/servers/enable/site/education/abstracts/b766_abs.html
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Porting PHP applications to System i

i want stress-free IT.
i want control.
i want an . © 2007 IBM Corporation

IBM System i

What does “Port” really mean for PHP applications?

= What level of PHP is the application?

= What DB is involved?
— MySQL
— DB2 for i5/0S
— DB2 for Multiplatforms

= Does the DB need to be Ported or Migrated?
= Open Source Examples

= Resources

i Want an . © 2007 IBM Corporation
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Previous Versions of PHP

= PHP 5 introduced in 2004

* Zend Engine
Zeev Suraski, * Zend Founded

Andi Gutmans

. PHP 4
1M Internet Released

domains

Rasmus
Lerdorf gﬁ;e?‘IOp
Introduces
PHP/FI
1995 p 1997 P
| i want an .
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PHP Version

IBM, Oracle
PHP 5.0 Endorse
* XML, PHP
SOAP,
Yahoo! OOP
Standardizes
on PHP

PHP
Internet
Domains

1999 P 2000 P 2002 p 2004 P 2005

© 2007 IBM Corporation

| Syslem Overview | PHPinlo

Benchmark | Support | Updates

Absut B Lagout

Done:
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DB2

= Preferred DB on System i is DB2
— Integrated into i5/0S
— No additional license
— Developed & Supported by IBM

= Three ways to access DB2 for i5/0S
— DB2 Extensions in PHP

— ODBC Extensions in PHP

| i wantan . ©2007 IBM Corporation

IBM System i

MySQL

= MySQL is a multithreaded, multi-user, SQL Database Management
System (DBMS) with more than six million installations.

= MySQL available as free software under the GNU General Public
License (GPL)

= The Swedish company MySQL AB develops and maintains
MySQL, selling support and service contracts.

= Many PHP applications utilize MySQL for their DB
= MySQL can be installed and run in i5/0S PASE

— http://www.zend.com/forums/index.php?t=msg&th=1131

= MySQL is currently not supported on the System i, use
accordingly

AN

MysoLs
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Does the DB need to be Ported or Migrated?

| i wantan . ©2007 IBM Corporation
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MySQL to DB2

— —
Enl;uunlelud Issue My SQL Version DBZ Eqyuivalent

Wanl Lo relum a selected amount Sl -> RRNFROM

SOL -> LM table_name | BETWEEN
of rows from a table =

raw_a AND row_h

Want to know last generated ID of PHP-> A trigger can be crested to do
a table atter an insert statement mysql_insert d a similar task

S0L -» SELECT
TABLF_MAME FROM
schema_name SYSTABLES
WHERE
TABLE_MAME=table_name
S5QL == SCLCCT

INDEX NAME FROM
schema_name SYSINDEXES

S0L -> SHOW TABLES FROM

'Want to show tables 3 )
lable_name

\Want to show indexes SQAL - SHOW INDCX FROM

table name \WHERE
TADLC_MNAMC=table_name
PHP > mysgql num rows{) tor PHP > db2 num rows{); this
Want to know number of rows SELECT statements, does not work for SELECT
alfecled by an SQL slalement -=mysyl_alecled_jows() lor slalements when using nun-

INSERT. UPDATE. DELETE scrollable cursor
Ingerting a key into a table where 3 SQL-> IGNORE will simply drop
primary key already exists the insert statement

Setting a column to automatically . GCNCRATCD OY DCFAULT
laenerate and increment its values Alltn_incrament AS IDENTITY
add a slash (V) in front of the add an apostrophe (' ) in front
vant to escape 3 character character ie. "Smith\'s" of the character. ie. "Smiths”

Retumne an array, indexad by both
colurmin name and posilion, mysel_felch_anmay() db?_fetezh_both{)
representing a row in a result set
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MySQL to DB2

= MySQL example for table creation

create table myTabhle (
age int(11) unsigned NOT WULL auto_increment,
first name varchar (10) unsigned default NULL,
last_name varchar(z0) unsigned default muLL,
PRIMARY KEY {age)) Lype-MyIsaM;

= DB2 Equivalent for Table Creation

create table myTable (
age INI MUI NULL GENERATED BY DEFAULD Ab IDEMILTY,
first_name VARCHAR{10) default WULL,
last_name VARCHAR(ZO) detaulr NuLL,
PRIMARY KLY (agell;

= Differences in Datatypes

MySQL DB2
TINYINT SALALLINT
NMEDITAMINT NTEGER
INT INTEGER
TINYTEXT CLOB(235)
‘ i Want an . © 2007 1BM Corporation
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Examples of Open Source Applications Running (is/0s

— MediaWiki (Open Source Wiki) on Zend Core for i5/OS -
www.zend.com/forums/index.php?t=msg&th=3134

— SugarCRM (Open Source Customer Relationship Management (CRM)) on
Zend Core for i5/0S - www.zend.com/forums/index.php?t=msg&th=3111

— Joomla! (Open Source Content Management System) on Zend Core for
i5/0S - www.zend.com/forums/index.php?t=msg&th=3068

— Zen Cart (Open Source Online Store) on Zend Core for i5/0S -
www.zend.com/forums/index.php?t=msg&th=3041

— PmWiki (Open Source Wiki) on Zend Core for i5/OS -
www.zend.com/forums/index.php?t=msg&goto=8085

— phpBB (Open Source Bulletin Board) on Zend Core for i5/0S -
www.zend.com/forums/index.php?t=msg&goto=8049

— MySQL (Open Source DB) on i5/0S -
www.zend.com/forums/index.php?t=msg&goto=3004

— PHP-Nuke (Open Source Content Management System) on Zend Core for
i5/0S - www.zend.com/forums/index.php?t=msg&goto=3541
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Papers & Redbooks

= Use PHP on System i, Part 1: Introduction and examples
http://www-128.ibm.com/developerworks/systems/library/es-path2php

= Use PHP on System i, Part 2: Net.Data and PHP
http://www-128.ibm.com/developerworks/systems/library/es-phppart2

= PHP: Zend for i5/0S Redook
http://www.redbooks.ibm.com/abstracts/sg247327.html

= Building SOA-based Solutions for IBM System i5 Platform
Redbook (PHP WebServices)

http://www.redbooks.ibm.com/redpieces/abstracts/sg247284.html

= Developing PHP Applications for IBM Data Servers Redbook
http://www.redbooks.ibm.com/abstracts/sg247218.html
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Trademarks and Disclaimers

8 1BM Corporation 1994-2007. Al rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

The following terms are trademarks of International Business Machines Corporation in the United States, other countries, or both:

ASI400 eServer 5108 System i5
ASI400e @server iSeries

Blue Gene 1BM 08/400

e-business on demand 1BM (logo) System i

Rational is a trademark of International Business Machines Corporation and Rational Software Corporation in the United States, other countries, or both.

Intel, Intel Logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered
trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

Other company, product or service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual
environmental costs and performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and does
not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including
vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other
claims related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

Al statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM
office or IBM authorized reseller for the full text of the specific Statement of Direction.

Some information ici future ilitie Suchi ion is not intended as a definitive statement of a commitment to specific levels of performance,
function or delivery schedules with respect to any future products. Such commitments are only made in IBM product anr The i ion is here to
communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user
will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/0 configuration, the storage configuration,
and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios
stated here.
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