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About This Book Appeon 6.5.1 for PowerBuilder

1 About This Book

1.1 Audience

This book isintended to help developers plan what steps they will take, and how much time
they will invest in improving the performance of a PowerBuilder application deployed to the
Web with Appeon 6.5.1. It is also intended to guide PowerBuilder architects and developers
on how to build new PowerBuilder applications that perform well when deployed to the Web
or aWAN.

1.2 How to use this book
There are eight chaptersin this book.
Chapter 1: About This Book

A general description of this book.
Chapter 2: Appeon Performance

Describes current runtime performance levels of Appeon 6.5.1 and primary reasons for
performance issues (if any).

Chapter 3: Identifying Performance Bottlenecks

Describes approach for identifying areas in the Web application that may suffer from runtime
performance issues. Also, describes the Appeon Developer performance reporting tool -
Heavy Window Report and the Appeon Performance Analyzer tool.

Chapter 4: Performance-Related Settings

Documents key Appeon, Web browser, application server, and database settings that should
be configured from default values to ensure optimal performance of your Web system.

Chapter 5: Tuning: Excessive Server Calls

Introduces the performance tuning concept "Excessive Server Calls' with several techniques
to optimize your PowerBuilder code to achieve good Web performance.

Chapter 6: Tuning: Heavy Client

Introduces the performance tuning concept "Heavy Client" with several techniquesto
optimize your PowerBuilder code to achieve good Web performance.

Chapter 7: Tuning: Large Data Transmissions

Introduces the performance tuning concept "Large Data Transmissions' with severa
techniques to optimize your PowerBuilder code to achieve good Web performance.

Chapter 8: Conclusion

Final thoughts and recommendations on performance tuning of your PowerBuilder
applications for the Web.

1.3 Related documents

Appeon provides the following user documents to assist you in understanding Appeon for
PowerBuilder and its capabilities:
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» Appeon Demo Applications Tutorial:

Introduces Appeon's demo applications, including the Appeon Sales Application Demo,
Appeon Code Examples, Appeon ACF Demo, and Appeon Pet World, which show
Appeon's capability in converting PowerBuilder applications to the Web.

» Appeon Developer User Guide (or Working with Appeon Developer Tool bar):
Providesinstructions on how to use the Appeon Developer toolbar in Appeon 6.5.1.
Working with Appeon Developer Toolbar isan HTML version of the Appeon Developer
User Guide.

» Appeon Server Configuration Guide:

Providesinstructions on how to configure Appeon Server Monitor, establish connections
between Appeon Server and database server and configure AEM for maintaining Appeon
Server and Appeon deployed Web applications.

» Appeon Supported Features Guide (or Appeon Features Help):

Provides adetailed list of supported PowerBuilder features which can be converted to the
Web with Appeon as well as which features are unsupported.

Appeon Features Help isan HTML version of the Appeon Supported Features Guide.

* Appeon Installation Guide:

Provides instructions on how to install Appeon for PowerBuilder successfully.

» Appeon Migration Guide:
A process-oriented guide that illustrates the complete diagram of the Appeon Web
migration procedure and various topics related to steps in the procedure, and includes a
tutorial that walks the user through the entire process of deploying a small PowerBuilder
application to the Web.

» Appeon Performance Tuning Guide:
Providesinstructions on how to modify a PowerBuilder application to achieve better
performance from its corresponding Web application.

* Appeon Troubleshooting Guide:
Provides information on troubleshooting issues; covering topics such as product
installation, Web deployment, AEM and Web application runtime.

* Introduction to Appeon:

Guides you through all the documents included in Appeon 6.5.1 for PowerBuilder.

* New Features Guide (or What's New in Appeon):
Introduces new features and changes in Appeon 6.5.1 for PowerBuilder.

What's New in Appeon isan HTML version of the New Features Guide.
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1.4 If you need help

Each Sybase installation that includes a support contract has one or more designated
people who are authorized to contact Sybase Technical Support or an Authorized Sybase
Support Partner. If you have any questions about this product or need assistance during
the installation process, ask a designated person to contact Sybase Technical Support or
an Authorized Sybase Support Partner listed in your support contract. Y ou may access the
Technical Support Web site at http://www.sybase.com/support.
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2 Appeon Performance

2.1 Expected performance level

When comparing a PowerBuilder application to the performance of a Web application
deployed by Appeon to aLAN environment, generally speaking the performance of the two
will be quite similar. In some cases (for certain operations) Appeon may actually be even
faster than PowerBuilder.

The reason is that Appeon has been tuned for nearly a decade to offer the best performance
possible for real-life PowerBuilder applications:

» Large PowerBuilder applications up to 600MB (of PBLS) including several thousand
DataWindows and thousands of Windows.

» Complex screens containing as much as 80 DataWindows in a single Window
» Complex tabs (including nested tabs and dynamically created tabs)
» Dynamically created objects (DataWindows, UserObjects, etc.)

» PFC and other high-overhead frameworks similar to PFC.

2.2 Automatic performance boosting

Appeon has a number of features built into its infrastructure/framework to instantly or
automatically boost the performance of PowerBuilder applications when deployed to the
Web. Many of these features are always on and transparently working in the background to
boost performance. Other features are user-selectable and must be configured. The following
tableislist of these features and the configuration of these featuresis covered in Chapter 4,
Performance-Related Settings.

Table2.1: Appeon Performance Boosting Features

Performance Description L ocation
Feature
Just-in-Time Asthe application is run and various windows are Appeon

Downloading opened, only the Web filesrequired for that particular | Infrastructure
window are downloaded at that point in time. Once
the Web files are downloaded, they are cached in the
Internet Explorer temporary files folder and are not

downloaded again.
10X Web File | All JavaScript files are compressed by as much Appeon
Compression as 10X, then the compressed version of thefileis Developer
downloaded over HTTP to the Web browser.
10X DataFile |For each DatawWindow or DataStore retrieval, the Appeon
Compression result set isfirst retrieved by the application server, Infrastructure

automatically compressed by 10 times in most cases,
and then downloaded over HTTP to the Web browser.
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Performance Description L ocation
Feature

Utilizing AJAX technology, only the DataWindow
or DataStore is refreshed and the rest of the screen
remains intact.

DataWindow For each Datawindow or DataStore, the devel oper Appeon
Data Caching has the option of enabling caching of the result set. Enterprise
Appeon enables caching at the application server, Web | Manager
server, and Web browser so every tier of the Web
architecture is benefiting from the best performance
and scalability possible.

Mergefiles Merges multiple JavaScript filesinto asingle Appeon
file to reduce the number of HTTP requests and Developer
corresponding overhead.

Multi-thread Downloads are multi-threaded to boost the application | Appeon
Downloading runtime performance. Enterprise
Manager

Custom Libraries| Any custom libraries can be automatically downloaded| Appeon
Downloading and installed with your Web application, or if the Enterprise
libraries are very large in size, you can disable this Manager
feature and distribute the libraries some other fashion.

Database By deploying to atrue n-tier Web environment Appeon
Connection with Appeon, you can take advantage of Database Infrastructure
Pooling Connection Pooling, afeature of most application

servers. Connection Pooling does exactly that, it
establishes a pool of connections to your database,
which is shared among your clients. So rather than
each client having its own dedicated connection to
the database, a fewer number of connections can be
rotated among all the users. For large deployments
with thousands of clients this can boost database
scalability noticeably.

2.3 Impact of the Internet and slow networks

Although Appeon pushes the envelope to deliver unparalleled performance from standard
Web technologies (e.g. XML, JavaScript, HTML, Java or C#), which are typically
significantly slower than PowerBuilder, slow and latent network connections rob
performance from even the best applications!

Network chatter and network-intensive code really highlight the weakness of a poor network

connection. Any code that resultsinaHTTP request (i.e. server call) when executed multiple
times sequentially has potential to create network chatter. There are mainly two categories of
code that result in server calls - data access related and remote method invocations. Here are

severa common examples so you can familiarize yourself:

» Embedded SQL (Select, Insert, Delete, Update, Cursor) including Dynamic SQL;
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* Invoking stored procedures or database functions;

» Datawindow/DataStore Functions (Retrieve, Update, ReselectRow, GetFull State,
SetFull State, GetChanges, SetChanges);

» DataWindow/DataStore Events (SQL Preview);

* Invoking a method of a server-side object, such as a PowerBuilder NV O, Java EJB,
or .NET Component; or

* Invoking aWeb Service.

Each of the above statements will generate one call to the server utilizing HTTP, with
exception of SQL Preview event that will generate one call for each line of code handled by
the event. If any of the above statements are contained in aloop or recursive function, well
depending on the number of loops, even though its just one statement it would be executed
multiple times generating multiple server calls. Needless to say, loops and recursive functions
are some of the most dangerous from a performance perspective.

Thereason it isimportant to minimize server callsis because it can take 100 or even 1,000
times longer to transmit one packet of data over the Internet compared to a LAN. Imagine

an event handler istriggered, for example handling an "onClick" event, whose execution

will result in 80 synchronous server calls over aLAN with latency of 2 milliseconds (ms).

In such scenario the slow-down attributed to network latency would be 0.16 seconds (80 x 2
ms). Now imagine this same event handler running over aWAN with latency of 300 ms. The
slow-down attributed to the network latency would be a whopping 24 seconds (80 x 300 ms)!
And depending on the amount of data transmitted there could be additional slow-down due
the bandwidth bottlenecks.

It isimperative for the developer to be conscious that PowerBuilder applications deployed to
the Web may not be running in aLAN environment, and as such there will be some degree of
performance degradation. How much depends on how the code is written, but in most cases
the performance degradation still falls within acceptable limits without much performance
optimization.

Should you find that certain operations in your application are unacceptably slow, the good
news is there are numerous things that you can do as PowerBuilder developers to ensure your
PowerBuilder applications perform well in aWAN environment (e.g. Internet) or on slower
networks. At a high-level, your code needs to be written such that the server calls and other
performance intensive code is minimized or relocated to the middle-tier or back-end. This
will be covered in more detail in the following chapters. Some changes are actually quite
simple while others may require increased effort. Nonetheless, in all cases optimizing the
performance of your applicationsin PowerBuilder isjust afraction of the effort to work with
typical low-productivity Web tools such as Visual Studio.NET and Eclipse.

2.4 Impact of #heavy# client-side logic

Most PowerBuilder applications are developed utilizing a 2-tier architecture. In other words,
all the PowerScript and embedded SQL s are coded in the Visual objects, for example
Window, CommandButton, etc. In contrast, a 3-tier architecture would encapsulate all
non-visual logic in PowerBuilder NV Os (Non-Visual Objects). Thereadlity iseven if your
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application utilizes NV Os, chances are it is not a pure 3-tier application if PowerBuilder
NV Os are not exclusively utilized to encapsulate al non-visual logic. But don't rush to
partition your application just yet!

Most applications developed as a 2-tier architecture perform great in Appeon. In fact, there
are many situations that a 2-tier application when deployed by Appeon will actually perform
faster than a 3-tier application. The reason isif a PowerBuilder NV O is deployed to the
middle-tier or application server, time must be spent to call the server and get the results back
to the client. Of course, your non-visual logic running on an application server will run faster
than at the Web browser. The key question is how much performance do you gain by running
aparticular block of code on the application server vs. how much performance do you lose
due to the server calls.

Asarule of thumb, it is recommended to partition your non-visual logic to the middle-

tier only when the particular block of code runs unacceptably slow at the Web browser.

In such cases, it is likely that the application performance will benefit, and as such, it is
worthwhile to invest the time to partition such logic. However, if the non-visual logicisonly
slightly sluggish, it may be possible to optimize the code without having to partition it to the
application server.

2.5 Impact of large data transmission

When you first open a Window there are two types of files downloaded. The first type
isthe HTML and JavaScript files ("Web files") that contain the Ul and Ul logic of the
application Window. The second type is data files that contain the result set, for example for
a DatawWindow retrieve. The time to download these files is affected by two factors: 1) the
network connection and 2) the size of the files to be downloaded.

The Web files do not impact performance because of their small size and the enhanced
ability of the browser to "cache" them. The Web filesfor a given PowerBuilder Window
are typicaly between 25-75 KB. Because these Web files are static in nature, once agiven
application Window has been opened, the Web files will be cached on the Client computer.
As such, once these Web files are cached, their impact on performance is essentially non-
existent.

Under most circumstances, these Web files are not re-downloaded when the Window
isreopened. The only exceptions are if 1) the temporary Internet files folder has been
emptied or 2) the application has been updated and redeployed to the server. If the latter has
happened, Web files for only those Windows that have been modified will be automatically
downloaded from the Web server.

Only the data files containing the result sets may or may not be cached (depending on
whether you have enabled DataWindow caching). A result set of 50 records would typically
result in a12 KB datafile. Every 5 records would typically add another 1.2 KB to the data
file size. So, for example, a 500-record result set would typically correspond to a 120 KB
datafile. If Datawindow caching is not enabled, the data files corresponding with such
Datawindows will be downloaded from the server each time a DatawWindow retrieveis
invoked.

The good newsiis that Appeon has built-in 10X data compression for DatawWindow result set
to essentially eliminate the time spent downloading these datafiles. The same 500-record
result set that would normally correspond to a 120 KB data file would only result in the
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download of a12 KB data file from the server. This compression feature makes even the
largest of result sets quick to transfer.

In conclusion, due to Web file caching feature of the Web browser, Appeon's built-in
DatawWindow caching technology and 10X data compression technology, generally speaking

neither the Web files nor data files should have any noticeable impact on the performance of
your Web application.

Appeon Performance Tuning Guide Page 8
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3 Identifying Performance Bottlenecks

3.1 Overview

There are several methods to identify performance bottlenecks in your application. Y ou

can manually test your application or utilize Appeon's built-in performance reporting tool.
Manually testing is the most time-consuming but also the most comprehensive and accurate.
Nonethel ess, the performance reporting tool, Heavy Window Report, can help to identify
most problematic Windows without alot of work.

3.2 Heavy window report

The Heavy Window Report isatool in Appeon Developer to help identify "Heavy"
Windows. Heavy Windows are Windows in the PowerBuilder application, which arelikely to
affect the performance of the deployed Web application. These Windows tend to be stuffed
with data-intensive objects and code, such as DataWindows and Embedded SQL.

Thisisessentially a"yellow flag" tool to identify Windows that may exhibit performance
issue. Generally speaking, Heavy Windows will only exhibit performance issues on slow and
high-latency networks. Once a Heavy Window isidentified, it is recommended to test such
Window over the Web to confirm whether in fact the Window exhibits performance issues.
When performing this Web testing, it is important to mimic your users environment (e.g.
network connection, hardware, etc.) as much as possible, to get an accurate reflection of what
your users will ultimately experience.

The Heavy Window report isfully configurable so that you can adjust it to the demands
of your network connection. Y ou can specify how "heavy" a Window can be and what
PowerBuilder features make the Window "heavy". Refer to the Appeon Developer User
Guide for more information.

3.3 Appeon Performance Analyzer

Appeon Performance Analyzer isatool in Appeon Server Web Component to help diagnose
application performance by analyzing script cals, application RPC calls, application errors
and application downloads, and thereby cal culate the time used by function calls or object
cals.

3.3.1 Getting Started

Before we start to work with Appeon Performance Analyzer, let's learn how to start it and
what it looks like first.

« Enabling Appeon Performance Analyzer

o Starting Appeon Performance Analyzer

» Getting to Know Appeon Performance Analyzer

* Removing Appeon Performance Analyzer
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3.3.1.1 Enabling Appeon Performance Analyzer

Appeon Performance Analyzer isturned on or off at application level. If you want to analyze
an application by using Appeon Performance Analyzer, you need to deploy the application in
amode compliant with Performance Analyzer. To do this:

Step 1 -- Select the Performance Analyze compliance option in the Application Profile
Configuration tool in Appeon Developer. It is not selected by default.

Step 2 -- Deploy the application using the Appeon Deployment Wizard in Appeon Devel oper.

The application files are deployed and generated in a mode compliant with the Performance
Analyzer tool.

Note: asthe datais not encrypted during transmission at runtime, therefore, the Performance
Analyze compliance option is recommended to use only at the test or devel opment stage.
When the application is ready to go live in a production environment, turn off this option and
then re-deploy the application, to ensure data is encrypted during transmission.

Figure 3.1: Performance Analyze compliance option

«- Performance Settings x|

— Perfarmance Boosters

[T 10 web file compression

[T Merge files

— Perfarmance Analyzer

D ata ig not encrypted during the tranzmizzion if this option iz enabled. Stronaly recommend
to dizable it when transfer applicationz ta the live or production environment,

¥ Performance Analyzer compliance

—Appeoh Actives Download

[T Download Actives: files in a single thread

k. I Cancel

3.3.1.2 Starting Appeon Performance Analyzer

Performance Analyzer isaWeb tool that can only be launched side by side with the Web
application you want to analyze.

Notes:
1. Appeon Performance Analyzer can only run on a 32-bit operating system.

2. For thefirst timeto run it, users should log into Windows as an administrator and turn
off UAC (if using Windows Vista, Windows 7 etc.). To turn off UAC, go to Windows
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Control Panel | User Accounts, click Turn User Account Control on or off, then uncheck
the check box of Use User Account Control (UAC) to help protect your computer.
Y ou can start Appeon Performance Analyzer by the following steps:

Step 1 -- Run the Web application you want to analyze. The URL of the Web application
should look like this: http://hostname: port/applicationname/x32_index.htm.

Note: Hostname indicates the | P address or machine name of the Web Server, and port
indicates the HT TP port number of the Web Server. Port is optional and specifies the port
number that your Web Server accepts for HTTP connections. If it is not specified, the default
port is 80. If several Web Servers are running on the same machine, make sure that the port
specified is a port of the Appeon Web Server.

Step 2 -- When the application has started up, append " ?performance=1" to the application
URL in the address bar and press Enter to refresh the application.

So the complete URL should look like http://hostname: port/applicationname/x32_index.htm?
performance=1 orhttp://localhost/pet_world/x32_application.htm?per for mance=1.

Then the main window of the Performance Analyzer pops up.

Note: A prompt window pops up if the Performance Analyzer isrun for the first time.

Figure 3.2: Performance analyze prompt
5

Installation Complete, Please Restart the Web Application

1w |

Click Yesto close the browser running the Web application; then re-do Step 1 and 2; Appeon
Performance Analyzer will start up side by side with the Web application. Or click No, to let
the Web application continue to run asit is.

The main window of Appeon Performance Analyzer looks like this.
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Figure 3.3: Performance analyzer main window

[Iﬁppeon Performance Analyzer - |I:I|£|
System  View
ElE Root [TotalTime=296.8960ms RPC=9.0738ms/2 calls] -

----- W8 RPC [Time=5.4357ms]

----- 7% Download [Time=0.8307ms]

----- % Download [Time=0.9201ms]

----- =2 Unknown Class.DataCount [Time=0.0122ms]
----- =2 Unknown Class.DataCount [Time=0.0112ms]
----- =2 Unknown Class,DataCount [Time=0.0177ms]
----- += Unknown Class,DataCount [Time=0,0315ms]
----- e A rplication. ShareData [Time=0.0057ms]
----- = Application, ShareData [Time=0.0054ms]
----- = Application, ShareData [Time=0.0050ms]
----- = Application, ShareData [Time=0.0047ms]
----- = Application, SetText [Time=0.0062ms]
----- = Unknown Class.DataCount [Time=0,0137ms]
----- = Application, SetText [Time=0.008 1ms]

= = Application, SefText [Mme=0,0043ms] | _ILI
1 3
Details |statistics | Find in Tree |
/ =l
* function Application. ShareData
* Input: [DISPATCH], [14]
* Qutput: [EMFTY]
* Statistics: Time = 0,00572706 ms

-
4| | el

Appeon Performance Analyzer will automatically open when the Web application runs
by URL http://hostname:port/applicationname/x32_index.htm?performance=1, unless
you deselect the Show window when started option in the Appeon Performance Analyzer
Configuration dialog (from menu System | Config) See System Configuration for details.

3.3.1.3 Getting to know Appeon Performance Analyzer
Appeon Performance Analyzer window includes three parts:

1 - The menu bar

The menu bar includes al the settings for Performance Analyzer. Y ou can get detailed
information from the sections below.

2 - Analyzing panel

The Analyzing panel displays the data analyzed by the Performance Analyzer in atreeview.
Each node of the tree representsa JS call, AX call, RPC call or Download.
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Figure 3.4: Analyzing panel

ElE Root [TotalTime=296.8%60ms, APC=3.07358ms,2 calls] =

----- ¥ RPC [Time=5.4357ms]

----- %L Download [Time =0.2307ms]

----- %L Download [Time =0,920 1ms]

----- > Unknown Class.DataCount [Time=0.0122ms]

----- > |Unknown Class.DataCount [Time=0.0112ms]

----- > |Unknown Class.DataCount [Time=0.0177ms]

----- > Unknown Class.DataCount [Time=0.0315ms]

----- ta*¥ A nplication. ShareData [Time=0.0057ms]

----- o« Application.ShareData [Time=0.0054ms]

----- o« Application. ShareData [Time=0.0050ms]

----- o« Application. ShareData [Time=0.0047ms]

----- = Application, SetText [Time =0, 0062ms]

----- > Unknown Class.DataCount [Time=0.0137ms]

----- o« Application. SetText [Time =0.008 1ms]

----- =2 Application.SetText [Time=0,0043ms] | _Ij
»

1]

3 - Detail view panel

Figure 3.5: Detail view panel

Details | statistics | FindinTree |
/ -
* function Application.ShareData
* Input: [DISPATCH], [I4]
* Qutput: [EMFTY]
* Statistics: Time = 0,00572706 ms
w,
1] | |

The Detail view panel shows the detailed information of the selected tree node, and also
shows the statistics and search results.

3.3.1.4 Removing Appeon Performance Analyzer

In order to remove Appeon Performance Analyzer completely, you can follow the steps
below:

Step 1: Make sure that the user has administrator permission, and then turn off UAC and IE.
Step 2: Open the command window and enter the following commands one by one:
regsvr32 -u "%yst enr oot % downl oaded program fil es\ APBPanal ysis.dl | "

del "%syst enr oot % downl oaded program fil es\ APBPanal ysis.dl|"

del "%ystenr oot % downl oaded program fil es\ APBPanal ysi s.inf"

del "c:\performance\ EonTracer.ini"

del "c:\performance\ EonTracer. | og"
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rd "c:\perfornmance"

After all the commands above are run, the Appeon Performance Analyzer is removed
completely.

3.3.2 Working with Appeon Performance Analyzer

This section will talk about the following topics:

System Configuration

Calls Analysis

Download Analysis

View Detall

Additional functions

3.3.2.1 System Configuration

In order to make Appeon Performance Analyzer more convenient for future use, you can
make some configurations in the System menu.

Click menu System | Config. The Appeon Performance Anayzer Configuration dialog opens:

Figure 3.6: Appeon Performance Analyzer Configuration dialog

Appeon Performance Analyzer Confic x|
¥ Enable tracng W Restore to default location

W Instantupdate ¥ Show window when started

[T Enable log File

[ atation: IC: Efatse . |

¥ | Glear previous|og fles when tracer started

Enable Tracing

This option controlsif Appeon Performance Analyzer works or not. If you want to work
with Appeon Performance Anayzer to analyze an application program, the option must be
selected. By default it is selected.

Instant update

By selecting Instant update, the analyzing data in the analyzing panel can be updated
instantly when operation changes. When Instant update is not selected, Performance Analyzer
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will work faster; but users will need to manually click menu View | Update to see the latest
data.

Restoreto default location

By selecting this option, the main window of Appeon Performance Anayzer always opens

at the default position. By unselecting this option, Appeon Performance Analyzer will
remember its last position on the screen when it exits, and will open at the last location on the
screen when it starts next time. By default, this option is selected.

Show window when started

By selecting this option, Appeon Performance Analyzer will automatically start when
the Web application runs. Y ou can deselect this option to disable the automatic starting
of Appeon Performance Analyzer, and manually Start Appeon Performance Analyzer by
pressing Ctrl + Shift + F12. By default it is selected.

Enablelog file

If you want to save the analyzing log in the local machine, select Enable log file. And the log
filewill be created after the Web application is closed.

Figure 3.7: Enablelog file option

x

¢ Enable tracing ¥ Restore to default location

W Instantupdate ¥ Show window when started

Location: IC: Browse... |

¥ Clear previous log files when tracer started

| o4 I Cancel |

As shown above, the default destination isin C:\ disk. Y ou can specify a different location by
clicking Browse to select an existing folder on your computer.

Clear previouslog fileswhen tracer started

This option becomes sel ectable when Enable log file is selected. If you want to clear the
analyzing log files saved in the last starting of Appeon Performance Analyzer, select this
option.

After you finish the configuration, click OK to close the dialog.

3.3.2.2 Calls Analysis
Appeon Performance Analyzer enables you to perform the following analysis easily:

» JavaScript Calls Analysis
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e ActiveX CdlsAnaysis

* Remote Procedure Calls Analysis

No matter what operation you execute on the Web application, e.g. aclick on a button to
open adialog in the Web application, aroot item Root will show in the first line of the
analyzing panel to show the total executing time consumed by the operation.

By expanding Root, you can view the time consumed by different callings.

By default, the JS Calls, Ax Calls, RPC, Download, Detail View buttons are selected, which

means, information related with them will be automatically displayed in the analyzing panel

and the detail view panel.

Figure 3.8: View menu

System | View
EI---E F v View JS Calls Bms,RPC=10,6733ms/2 calls] =
..... 1 View S Calls
----- T w View RPC 38ms]
----- * o View Download 73ms]
..... = o View Detail ount [Time=0.0113ms]

..... a ount [Time=0.0131ms]
..... 5 Clear Al ount [Time=0.0152ms]
..... s Update ount [Time=0.0123ms]
----- =2 Application.ShareData [Time=0.0054ms]

----- =2 Application.ShareData [Time=0.0045ms]

----- =2 Application.ShareData [Time=0.0042ms]

----- =2 Application.ShareData [Time=0.0046ms]

----- =3 Application, SefText [Time =0.0057ms]

1]

Details | statistics | FindinTree |

/

* function Unknown Class,DataCount
* Input: [DISPATCH], [NULL], [BOOL], [NULL]
* Qutput: [EMFTY]

* Siatistics: Time = 0,0152256 ms

1] |

3.3.2.2.1 JavaScript Calls Analysis

By default, the View | View JS Calls menu item is selected, so the JavaScript calls are
automatically listed in the analyzing panel. If you do not want to view the JavaScript cals
in the analyzing panel, you can click View JS Calls menu item to unselect it. If you want
to view the JavaScript calls only, you can click the other menu itemsin the View menu to

unselect them, as shown in the figure below.

Y ou can expand the sub-nodes in the JavaScript callslist to further find out the time

consumed by each JavaScript function calls.

Y ou can see more details of JavaScript callsin the detail view panel.

Appeon Performance Tuning Guide
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Figure 3.9: View JS Callsmenu

=

System | View
= P8 F v ViewJSCals  bams,RPC=10.6783ms/2 call] B
F-f View Ax Calls ime =0, 7822ms, TotaTime =12, 1064ms]
m-4  View RPC reate [Time=0.5371ms, TotalTime=7.50
---5 View Download ime=0.7455ms, TotalTime=13.9745ms]
#-! o View Detail ime=0,397%ms, TotalTime =14.8232ms]
- te [Time=0. 1970ms, TotalTime =3, 7464
o Ceardl ime=1.2794ms, TotalTime = 12,8237ms]
Update _reate.adviseEvents_$5248%% [Time=0
o % pb_u_sian.pb_cb_login.adviseEvents_$524755 [Time=0.0

PR 2 pb_u_sign.pb_sle_password.adviseEvents_§52465% [Time—
-2 pb_u_order.onCreate [Time=1.3676ms, TotalTime =2, 3128ms]

Elg pb_u_account.onCreate [Time=0,4343ms, TotalTime =10, 7945

| i .2 ph oy account.pb b update.ladviseEvents 5523255 [Tim X
4 3

Details | statistics | FindinTree |

/ [
* function pb_u_sign.pb_ch_create . adviseEvents_$524555
* Input:
* Output: [ERROR]
* Statistics: Time =0.041137 ms
function adviseEvents_5$243550
1
-
1] | 2y

3.3.2.2.2 ActiveX Calls Analysis

By default, View AX Calls menu item in the View menu is selected, so the ActiveX calls

are automatically listed in the analyzing panel. If you do not want to view the ActiveX calls
in the analyzing panel, you can click View AX Calls menu item to unselect it. If you want to
view the ActiveX callsonly, you can click the other optional menu itemsin the View menu

to unselect them, as shown in the figure below.

Y ou can see more details of the ActiveX callsin the Detail View panel.
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Figure 3.10: View AX Callsmenu

System | View

=10 |

ElE P View S Calls

ams,RPC=10.6733ms,2 calls]

----- = o View fu Calls ount [Time=0.0113ms]
----- = Mew RPC ount [Time=0,0131ms]
..... = View Download ount [Time=0,0152ms]
..... = View Detail “ount [Time=0.0123ms]
..... = 3 [TIITlE =|:|.|:||:|54ITIS]
..... o Clear Al 5 [Time =0, 0045ms]
..... +  Update 5 [Time=0.0042ms]

----- =t Application, ShareData [Time =0, 0046ms]

----- > Application, SetText [Time=0,0057ms]

----- > |Unknown Class,DataCount [Time=0,012 1ms]
----- = ppplication. SetText [Time=0.0078ms]

----- =0 Application. SetText [Time=0.0043ms]

1]

Details | statistics | Find in Tree |

/
* function Inknown Class.DataCount
* Input: [DISPATCH], [NULL], [BOOL], [NULL]
* Cutput; [EMPTY]

* Siatistics: Time = 0,0122922 ms

|

1 |

AL

3.3.2.2.3 Remote Procedure Calls Analysis

By default, View RPC in the View menu is selected, so the RPC calls are automatically listed
in the analyzing panel. If you do not want to view the RPC calls in the analyzing panel, you
can click View RPC menu item to unselect it. If you want to view the RPC calls only, you
can click the other optional menu itemsin the View menu to unselect them, as shown in the

figure below.

Y ou can see more details of the RPC callsin the Detail View panel.
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Figure 3.11: View RPC menu

=

System  View
m Root [TotalTime=294.0898ms,RPC=10.6783ms/2 calls]

8 —[RPC [Time=5.2335ms]
...... E RPC [Time=4, 3398ms]

Details | statistics | Find in Tree |

=
sendData: = =Protocol-type:LoadAppSetting  Ipet_world
Received: = =Protocol-type:LoadAppSetting 1309150394 <&{3566.

-
N M

3.3.2.3 Download Analysis

By default, View Download in the View menu is selected, so the downloads are
automatically listed in the analyzing panel. If you do not want to view the downloads in the
analyzing panel, you can click the View Download menu item to unselect it. If you want to
view the downloads only, you can click the other optional menu itemsin the View menu to
unselect them, as shown in the figure below.

Y ou can see more details of downloads in the Detail View panel.
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Figure 3.12: View Download menu

System | View

=10 |

ElE P View S Calls

----- I View fx Calls

50 View RPC 73ms]
v Wiew Download
v Wiew Detail

ams,RPC=10.6733ms,2 calls]

Clear All
|pdate

Details | statistics | Find in Tree |

http: /localhost/appeon/weblibrary_ax frelease fxmlfresource_en.xml
C:\Users'appeonappDatalLocal\appeonocalhost_Dotnet_pet_warld'wmlt

a | b

N

A

3.3.2.4 View Detail

By default, the View | View Detaill menu item is selected, so the View Detail panel is
automatically displayed beneath the analyzing panel. If you do not want to see the View

Detail panel, you can click the View Detail menu item to unselect it.

The detail view panel enables you to view the details and statistics of calls.

View details of JavaScript callsin the detail view panel:

Display the View Detail panel by clicking the View Detail menu item in the View menu.

Click the View JS Calls menu item in the View menu to display the JavaScript callsin the
analyzing panel, then select a JavaScript call, the details of the selected call are displayed in

the Details tab of the detail view panel.
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Figure 3.13: View details of JavaScript calls

=

System  View

----- =2 PBGlobal.Modify [Time=0.0036ms] ;I
----- =0 StaticText. SetText [Time=0.0051ms]

----- =2 PBGlobal. ScrollMextRow [Time=0.0040ms]
----- =2 PBGlobal.Modify [Time=0.0036ms]

----- =0 StaticText. SetText [Time=0.0050ms]

----- =2 PBGlobal. ScrollMextRow [Time=0.0038ms]
----- =2 PBGlobal.Modify [Time=0.0036ms]

----- =0 StaticText. SetText [Time=0.0050ms]

----- =2 PBGlobal. ScrollMextRow [Time=0.0038ms]
----- «=C PEGlobal Maodify [Time=0.0035ms]

----- o= StaticText, SetText [Time=0,0050ms]

----- = Eon.Minute [Time =1.8976ms]

----- = Eon.ReSelectRow [Time=0,1217ms]

[=->=2 Unknown Class, DataCount [Time=0.0844ms, TotalTime=5. 2947m
#- % pb_n_petworld. adviseEvents_$$231$§ [Time =0.0330ms, Tot
.'g pb_n_petwarld CONSTRUCTOR _%$1555% [Time=0.0811ms, T

----- =0 PBGlobal LeftTrim [Time=0.0112msz]
----- =0 Window. GetSQLPreview [Time=0.0054msz]
----- =2 PBGlobal LeftTrim [Time=0.0109ms]

4] |

Details | statistics | FindinTree |

g T

/

* function pb_n_petworld, adviseEvents_$5231585
* Input:

= Qutput: [ERROR]

* Statistics: Time = 0,0555245 ms

I

function adviseEvents_5$231580

1
15Tracer.Push2({pb_n_petworld, adviseEvents_58231585", arquments);  this.ocx. invoke|=
407

1 |

In the Statistics tab of the detail view panel, it shows the calls statistics as below:
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Figure 3.14: View statistics of JavaScript calls

[Iﬁppenn Performance Analyzer

System  View

=101 x|

----- = PBGlobal Modify [Time=0.0038ms]

----- =0 StaticText. SetText [Time=0.0051ms]

----- =2 PBGlobal ScrollMextRow [Time =0.0040ms]
----- «= PBGlobal. Modify [Time=0,0036ms]

----- =0 StaticText.SetText [Time=0,0050ms]

----- =0 PEGlobal. ScrollMextRow [Time =0.0038ms]
----- «= PBGlobal. Modify [Time=0,0036ms]

----- =0 StaticText.SetText [Time=0,0050ms]

----- =0 PEGlobal. ScrollMextRow [Time =0.0038ms]
----- «= PBGlobal. Modify [Time=0,0036ms]

----- =0 StaticText.SetText [Time=0,0050ms]

..... =2 Egn,Minute [Time=1.8976ms]

----- = Eon,ReSelectRow [Time=0,1217ms]
[=-=2 Unknown Class.DataCount [Time=0,0844ms, TotalTime =5, 2947ms, RPC=3.6842ms/
e

g pb_n_petworld, adviseEvents_$82314% [Time=0,0330ms, TotalTime =0, 0555ms]
#-2 pb_n_petworld. CONSTRUCTOR_$515545 [Time=0.0511ms, TotaTime=5. 1445m
----- = PEGlobal LeftTrim [Time=0,0112ms]

> PEGlobal.LeftTrim [Time=0,010%9ms]

----- = Window, GetSQLPreview [Time=0,0054ms] J
-
3

l

Detals  Statistics | Findin Tree |

Type | Functian | Call Count | Total Time | Average Time
2 pb_n_petworld. adviseEvents_5523155 1 0,0555 10,0555

= MonVisualObject, AppeonGetBrowser,., 2 0.0124 0.0062

1] | na

View details of ActiveX callsin the detail view panel in asimilar way as JavaScript

calls:

Appeon Performance Tuning Guide

Page 22



Identifying Performance Bottlenecks

Appeon 6.5.1 for PowerBuilder

Figure 3.15: View details of ActiveX calls

=

System  View

----- = Unknown Class.DataCount [Time=0,0177ms]

----- = Unknown Class.DataCount [Time=0,0145ms]

----- = Application. ShareData [Time =0.0080ms]

----- = Application. ShareData [Time =0.0066ms]

----- = Application. ShareData [Time =0.006 1ms]

----- = Application. ShareData [Time =0.0066ms]

----- = Application. SetText [Time=0.0078ms]

----- =2 Unknown Class.DataCount [Time=0,0145ms]

----- = Application. SetText [Time=0.0092ms]

----- = Application. SetText [Time=0.0062ms]

----- =2 Application, SetText [Time=0,0059ms]

----- = Application, SetText [Time=0,0062ms]

=B ¥ A nplication. MoveTab [Time=41.6764ms, TotaMime=307.85813m
----- =2 ppplication. AppeonGetBrowserVersion [Time=0.0119ms]

=0 Unknown Class.DataCount [Time=0.0272ms]

- Unknown Class. DataCount [Time=0.0223ms]

i--o=03 Unknown Class. DataCount [Time =0.0247ms]

----- =2 Unknown Class.DataCount [Time =0.0190ms] =

1| ' | 3
Details | statistics | Find in Tree |
/ =
* function Application.MoveTab
* Input: [BOOL]
* Qutput: [IMT]
* Statistics: Time = 307,851 ms,
* Total RPC Time = 4,98401 ms, RPC Count = 1

s
4] | A

View statistics of ActiveX callsin the detail view panel in asimilar way as JavaScript cals:
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Figure 3.16: View statistics of ActiveX calls

System  View
..... % Download [Time=10,5636ms] il

----- % Download [Time=8, 5054ms]

----- =2 Unknown Class,DataCount [Time=0.0112ms]
----- = Unknown Class.DataCount [Time=0,0105ms]
----- = Unknown Class.DataCount [Time=0,0156ms]
----- = Unknown Class.DataCount [Time=0,0123ms]
----- = Application, ShareData [Time=0.0054ms]

----- = Application, ShareData [Time=0.0045ms]

----- = Application, ShareData [Time=0.0043ms]

----- «= Application, ShareData [Time=0.0047ms]

----- «= Application, SetText [Time=0,0053ms]

----- = Unknown Class.DataCount [Time=0.0121ms]
----- = Application, SetText [Time=0,007&ams]

----- = Application, SetText [Time=0,0041ms]

----- = Application, SetText [Time=0,0033ms]

----- = Application, SetText [Time=0,003%ms]

----- > Application, AppeonGetBrowserVersion [Time=0.0103ms]
2=l Unknown Class. DataCount [Time=0.0235ms]

=Rt A nplication. MoveTab [Time=38.4128ms, TotalTime=292.0126ms RPC=3.6842ms/1 call]

o

Details  Statistics |Find in Tree |

Type | Function | Call Count | Total Time | Average Time  +
o=} Unknown Class.DataCount 79 717.0589 9.0767 by
o= Application.MoveTab 1 292.0126 292.0126

=i Eon.Minute 13 17,9615 1.3817

2 pb_u_card.onCreate 1 17.8811 17.8811

2 pb_u_buy.onCreate 1 14,3755 14,3755

2 ob u cart.onCreate 1 14, 1853 4,1853 b
1] |l a2y

View details of RPC callsin the detail view panel in a similar way as JavaScript calls:

The sending and receiving procedure is roughly displayed in the Details tab, to help you

check the RPC process.
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Figure 3.17: View details of RPC calls

=

System  View

----- =2 Unknown Class.DataCount [Time=0.0177ms]
----- =2 Unknown Class.DataCount [Time=0.0145msz]
----- =0 Application.ShareData [Time=0.0080ms]

----- =0 Application.ShareData [Time=0.0066ms]

----- =0 Application.ShareData [Time=0.0061ms]

----- =0 Application.ShareData [Time=0.0066ms]

----- =0 Application. SetText [Time=0.0078ms]

----- = Unknown Class.DataCount [Time=0.0145ms]
----- =3 Application. SetText [Time=0.0052ms]

----- =3 Application. SetText [Time=0.0082ms]

----- =3 Application. SetText [Time=0.005%ms]

ElE Root [TotalTime=316.0692ms, RPC=11,5038ms,2 calls] j

4| I 4

----- =3 Application. SetText [Time=0.0082ms] =
1] | »
Details | statistics | Find in Tree |
=l
sendData: = >Protocol-type:LloadAppSetting  Ipet_world
Received: ===Protocol-type:LoadAppSetting 993360909  =f

View details of downloadsin the Detail View panel:

The Details tab shows the download URL on the Web server and the storage location of the

downloaded file.
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Figure 3.18: View details of downloads

System  View

1]

=10l x|

ElE Root [TotalTime=316.0692ms, RPC=11,5038ms,2 calls]
8 RPC [Time=6.5198ms]

=2 Unknown Class.DataCount [Time=0,0145ms]
= Application. ShareData [Time =0.0080ms]

= Application. ShareData [Time =0.0066ms]

= Application, ShareData [Time =0.006 1ms]

= Application, ShareData [Time =0.0066ms]

= Application, SetText [Time=0,0078ms]

=2 Unknown Class.DataCount [Time=0,0145ms]
=3 Application. SetText [Time=0.0052ms]

=3 Application. SetText [Time=0.0082ms]

=3 Application. SetText [Time=0.005%ms]

=3 Application. SetText [Time=0.0082ms]

i

s

Details | statistics | Find in Tree |

http: /localhost/appeon/weblibrary_ax/release fxmlfresource_en.xml
C:\Jsersiappeon\AppDataiLocal\appeonyocalhost_Dotnet_pet_worldipml'ye

b

A

View statistics of root itemsin the detail view panel:
When you click the item of Root, the Statistics tab shows the statistics for all the calls.
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Figure 3.19: View statistics of root items

_iolx
System  View

BB xzfR oot [TotalTime

Details Statistics IFind in Tree

| Function | Call Count =
Unknown Class.DataCount a4
Root 1
Application.MoveTah 1
Eon.Minute 13 o
pb_u_buy.onCreate 1
Eon.ReSelectRow 75

pb_u_sign.onCreate
pb_u_cart.onCreate

RPC

pb_u_account.onCreate

pb_u_card, onCreate

pb_n_petworld, COMSTRUCTOR_%51..,
Transaction.Create

o e e PO e

-

| M

2 L weveghever | e L &fﬂ&ﬁ'

Apart from the above, the Detail View panel can also show the search results. Refer to the
Find function for details.

3.3.2.5 Additional Functions
Appeon Performance Analyzer also provides the following additional functions:

» Filter function
¢ Find function

* Save As XML function

* New Root Item function

3.3.2.5.1 Filter function

Appeon Performance Analyzer enables you to filter the functions or objects which you do
not want to focus on temporarily. Here, in Appeon Performance Analyzer, to filter meansto
remove.
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The filter function isonly applicable to ActiveX calling analysis.

Click System | Filter menu item and the Filter Configuration dialog opens. Select Enable
Filter.

Note: To enable the Filter function, you must make sure Enable Tracing is selected in System
Configuration dialog.

If you want to analyze al the functions or objects in the application, make sure that Enable
Filter isnot selected.

Figure 3.20: Filter Configuration dialog
x|
[~ Enable Filter

— Option
" Fitter Selected  * Fitter Unselected

— Filter

Select Group: IGn:uup1 'I

Function ...

Object ...

il

Filter function for ActiveX callsanalysis

Go through the steps below to learn how to filter objects and functions for ActiveX cals
analysis.

Step 1: Select View AX Calls under the View menu, al the ActiveX functions and objects
called in the operation are listed.
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Figure 3.21: View ActiveX calls
1o/

System  View

----- d RPC [Time=a,5198ms]
----- 2 Download [Time =0, 7970ms]

----- 2 Download [Time =0, 7354ms]

----- = Unknown Class.DataCount [Time=0,0133ms]

----- = Unknown Class.DataCount [Time=0,0126ms]

----- = Unknown Class.DataCount [Time=0,0177ms]

----- = Unknown Class.DataCount [Time=0,0145ms]

----- «= Application, ShareData [Time=0,0080ms]

----- = Application, ShareData [Time=0,0066ms]

----- = Application, ShareData [Time=0,0061ms]

----- «= Application, ShareData [Time=0,0066ms]

----- = Application, SetText [Time=0.0078ms]

----- = Unknown Class.DataCount [Time=0,0145ms]

----- = Application, SetText [Time=0,0092ms]

----- = Application, SetText [Time=0,0062ms]

----- = Application, SetText [Time=0,005%ms]

----- =3 Application. SetText [Time=0.0082ms]

=== Application.MoveTab [Time=41.6764ms, TotalTime=307.8513m
----- =2 ppplication. AppeonGetBrowserVersion [Time=0.0119ms]

----- =2 Unknown Class.DataCount [Time=0.0272ms] e
----- =2 Unknown Class.DataCount [Time=0.0223ms]

----- =2 Unknown Class.DataCount [Time=0.0247ms]

----- =2 Unknown Class.DataCount [Time=0.0190ms]

----- =2 Unknown Class.DataCount [Time=0.0299ms]

----- «= PBGlobal .LeftTrim [Time=0.0090ms]

----- = Message RowCount [Time=0.0091ms] -

1] | ay

Step 2: Click menu System | Filter. In the Filter Configuration dialog, select Enable Filter.
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Figure 3.22: Filter Configuration dialog
x

[¥ Enable Filter

.................................

— Filter

Select Group: IGn:uup1 TI

Function ...

[

ok | Cancel |

Step 3: In Filter, click the | Funetion .| 1 tton, The Function Picker dialog opens.

Figure 3.23: Function Picker dialog

x

Unszelected: 746 Selected: 0

AcceptText ﬂ
Activate

AddCategory

AddColumn

AddData

AddItem =
AddLargePicture
AddPicture e
AddSeries
AddSmallPicture =
AddStatePicture e
AdviseEvent
AdviseORFunc
Appeon_PopupMenu
Appeon_PopupMenuQ
AppeonBatchRetrieve
AppeonGetAppeonllse
AppEDnGetEirD'n'serh'El;I

oK | ;

Step 4: Select the functions and/or objects in the Unselected list. Click the arrow button
ﬁ to move the selected itemsto the Selected list. Click OK to close the dialog.

The double-arrow buttons == | and == | are used to move all items from one list to the
other.

Appeon Performance Tuning Guide Page 30



Identifying Performance Bottlenecks

Appeon 6.5.1 for PowerBuilder

Figure 3.24: Selected functions and objects

Unselected: 744

AcceptText ﬂ
Activate

AddCategary

AddColumn

AddData

AddItem o
AddLargePicture
AddPicture e
AddSeries
AddsmallPicture <
AddStatePicture .

AdviseEvent

AdviseORFunc !
Appeon_PopupMenu

Appeon_PopupMenuQ
AppeonBatchRetrieve
AppeonGetAppeonllse

.ﬁ.ppeanGetEirn:nwserI-'m;I

o]

Selected: 2

SetText
ShareData

Cancel

Now, the selected items are in the Filter area.

Note that they are in Group 1. Y ou can have different groups for storing different selected
items. The different groups can be all functions, all objects, or mixed with functions and

objects.

Figure 3.25: Filter Configuration dialog

Flter Configuration

¥ Enable Filter

x|

— Option

— Filter

Select Group: IGn:uup'I "I

Set Text
ShareData

Function ...

Object ...

oK I Cancel

Step 5: In Option area, select Filter Unselected. Thiswill display the selected items only, and
hide the unselected items. If you select Filter Selected, it will hide the selected items, and

display the unselected items.
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Step 6: Click OK to close the dia og.

If Filter Unselected is selected, the analyzing panel is refreshed to show the selected items
only (and hide the unselected items).

Figure 3.26: Result from Filter Unselected

_lox

----- =2 Application, SetText [Time=0.0062ms]
----- o= StaticText, SetText [Time=0,0073ms]
----- o= StaticText, SetText [Time=0,0075ms]
----- o= StaticText, SetText [Time=0,007 1ms]
----- o= StaticText, SetText [Time=0,0068ms]
----- o= StaticText, SetText [Time=0,0070ms]
----- = Transaction.SetText [Time=0.0073ms]
----- = Transaction.SetText [Time=0.0063ms]
----- = Transaction,SetText [Time=0.0071ms]

If Filter Selected is selected, the analyzing panel is refreshed to show the unselected items
only (and hind the selected items).
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Figure 3.27: Result from Filter selected

=

----- = RPC [Time=5.5198ms]
----- 2 Download [Time =0, 7970ms]

----- 2 Download [Time =0, 7354ms]

----- =3 Unknown Class.DataCount [Time=0.0138ms]

----- =2 Unknown Class.DataCount [Time=0.0126ms]

----- =2 Unknown Class.DataCount [Time=0.0177ms]

----- =2 Unknown Class.DataCount [Time=0.0145ms]

----- =2 Unknown Class.DataCount [Time=0.0145ms]

[=]-=2 Application.MoveTab [Time=41.6754ms, TotalTime =307.83 13ms,R.
----- =0 Application. AppeonGetBrowserVersion [Time=0.0119ms]

----- =0 Unknown Class. DataCount [Time=0.0272ms]

----- =0 Unknown Class. DataCount [Time=0.0223ms]

----- =0 Unknown Class, DataCount [Time=0,0247ms]

----- =0 Unknown Class, DataCount [Time=0,0190ms]

----- =0 Unknown Class, DataCount [Time=0,0299ms]

----- = PEGlobal LeftTrim [Time=0,0090ms]

----- = Message .RowCount [Time=0,0091ms]

----- == Eon,ImportFile [Time=0.0119ms]

----- = Eon.ImportFile [Time=0.0085ms]

----- =2 Eon.Minute [Time=0.7424ms]

----- = Eon.ReSelectRow [Time=0. 1167ms]

----- = Eon.ReSelectRow [Time=0.2242ms]

[#-+=2 Unknown Class.DataCount [Time=37.4211ms, TotalTime=264.i
----- =2 PBGlobal LeftTrim [Time=0.0133ms]

----- = Window, GetSQLPreview [Time=0.0075ms]

1] | i

3.3.2.5.2 Find function

Y ou can find functions or objects by typing part of or complete name of the function or
object.

If you click menu System | Find, adialog box will pop up as below:

Figure 3.28: Find dialog

Find in Callstack x|

Find: ||

ok | Caneel |

For example, type "applica’ in the Find field, then click Find.
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Figure 3.29: Find dialog

Rnd in Callstack

Find: Iapplica

Cancel

The Detail View window shows al the results related to "applica’ in the Find in Tree tab.

Figure 3.30: Find results

System  Miew

ot [TotalMime=316.0692ms,RPC =11, 50338ms,2 calls]

=10l x|

1]

----- B RPC [Time=6.5198ms]

----- 5 Download [Time =0, 7970ms]

----- 5 Download [Time =0, 7354ms]

----- =2 Unknown Class.DataCount [Time=0.0138ms]
----- =2 Unknown Class.DataCount [Time=0.0126ms]
----- =2 Unknown Class.DataCount [Time=0.0177ms]
----- =2 Unknown Class.DataCount [Time=0.0145ms]
----- =2 Application, ShareData [Time=0,0030ms]

----- =2 ppplication,ShareData [Time=0,0068ms]

----- =2 ppplication,ShareData [Time=0,008 1ms]

----- = Application, ShareData [Time=0,0066ms]

----- =0 application, SetText [Time=0,0073ms]

----- =2 Unknown Class.DataCount [Time=0.0145ms]
----- = Application, SetText [Time=0,0092ms]

----- = Application, SetText [Time=0.0062ms]

----- «= Application, SetText [Time=0.0053ms]

----- = Application, SetText [Time=0.0062ms]

Details | Statistics Findin Tree |

Index | Function | -
1 Application. ShareData [Time=0.0080ms]

&2 Application. ShareData [Time=0,0066ms]

B3 Application. ShareData [Time=0,006 1ms]

24 Application. ShareData [Time=0.0066ms]

&= Application, SetText [Time=0,0073ms] .
fe Application, SetText [Time=0,0092ms]

&7 Application, SetText [Time=0.0062ms] ;I
e - - 1 - — .o J— .

3.3.2.5.3 Save As XML function

The Performance Analyzer allows you to save the analysis contents in the Analyzing panel as
XML files.

If you click menu System | Save As XML, adialog box will pop up as below:
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Figure 3.31: Save Asdialog

x
Savein: I B Desltop j = IfF "
Mame = |v| Size |v| Type |v| Date muc*l
_|ﬁ§ appean
) Public
1M Computer
L Network
| bak File Folder TN
. BOOKS File Folder 295201
e wnrke File Frlder ey i
1| | »
File name: || Save I
Save as type: Imlfilesl_‘ml} j Cancel L“
4

Input the file name and select the path, and then click the Save button to save the XML file.

3.3.2.5.4 New Root Item function

To obverse analysis data easily, you can click menu View | Clear All to clear the original
analysis data, or create new root items.

If you click menu System | New Root Item, a dialog box will pop up as below:

Figure 3.32: New Root Item dialog

New Root ltem |

Mame: ||

Input aroot item name (eg. new) and click the OK button. A new root item named "new" is
added in the Analysis panel.
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Figure 3.33: New root item isadded

_ ol x|
System  View

E Root [TotalTime=318.0675ms RPC =22, 2474ms/2 calls]
O -<Fnew [TotalTime=0.0000ms]

Details |statistics | Find in Tree |

/ =l
* function Unknown Class,DataCount
* Input: [DISPATCH], [NULL], [BOOL], [NULL]
* Qutput: [EMPTY]
* Statistics: Time =0,011524 ms

-
1] | H

After this, theroot item "new" will be used to display the analysis datain away similar to the
default Root item.
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Figure 3.34: Data in the new root item

=10] x|
System  View
E Root [TotalTime=318.0675ms, RPC =22, 2474ms/2 calls] =
EE =

[TotalTime=277. 2258ms, RPC=196. 2147ms /4 calls]
= Picture, GetSQLPreview [Time=0,0087ms]
= Window. GetColumn [Time =0, 0094ms]
----- = PEGlobal . Month [Time=0.007 1ms]
----- «= PEGlobal IsValid [Time=0.0052ms]
----- = Window, SetHTMLACton [Time=0,0030ms]
o= Picture, GetSQLPreview [Time=0.0054ms]
= Window, SetHTMLACtion [Time=0.0061ms] =
= Picture, GetSQLPreview [Time=0,0046ms]
----- = PEGlobal . Month [Time=0.0098ms]
----- = Picture, SetText [Time=4, 3830ms]
----- = Window, GetColumn [Time =0, 0077ms]
i 2 pb_n_petworld. Of getcategoryname_$51525% [Time=0. 1435
----- = Window, SetHTMLACton [Time=0,0090ms]
= Window, GetColumn [Time =0, 0064ms]
= DataWindowProxy, GetSQLPreview [Time=0,0085ms]
i 2 pb_n_petworld.Of retrieve_$51475% [Time=1.3335ms, TotalT
----- = DataWindowProxy, Sethemote [Time=5, 1106ms]
= DataWindowProxy, SecondsAfter [Time =0, 0060ms]
----- = PEGlobal . Modify [Time=0,0054ms]
----- = PEGlobal . Modify [Time=0.0044ms]

-
1 | »

Details |statistics | FindinTree |

/ (=
* function Unknown Class,DataCount
* Input: [DISPATCH], [NULL], [BOOL], [NULL]
* Qutput: [EMPTY]
* Siatistics: Time = 0,011524 ms

"
1] | 2y
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4 Performance-Related Settings

4.1 Overview

Performance settings need to be configured in Appeon Developer, Appeon Enterprise
Manager, Web browser and your application server to ensure good performancein a
production environment. If you identify any performance bottlenecks, it is strongly
recommended that you first ensure all performance-related settings are correctly configured.
Only if the performance issues still persist after the performance settings are configured
correctly, then it is recommended to consider optimizing your PowerBuilder code.

4.2 Appeon Developer performance settings

The following table lists the Appeon performance settings that the devel oper can configure
(in the application profile) of Appeon Developer to boost performance. To make a

performance setting effective for an application, enable the option in the application profile
and then perform a"Full Deployment"” of the application.

Table4.1: Performance settingsin Appeon Developer

Performance Description User-Selectable
Feature
10X Web File | Compressesfileswhen they are transferred over the | User must enable
Compression network. this feature for
it to become
effective.
Mergefiles Merges the small files during the application User must enable
deployment. The small files will be downloaded to the | this feature for
client in onefile package at one call, instead of being |it to become
downloaded one by one at separate calls. effective.
Performance Enables the application to be deployed in a method User must enable
Analyzer compliant with the Performance Analyzer tool. this feature for
compliance The application deployed with this option can run gﬁEO b_ec ome
with the Performance Analyzer tool at runtimeto ective.
diagnose the performance issues. For more about the
Performance Analyzer tool, see Appeon Performance
Analyzer.
Note: asthe datais not encrypted during transmission
at runtime, therefore, this option is recommended to
use only at the test or development stage.
Download Downloads the two ActiveX filesin the same thread at | User must enable
ActiveX filesin |runtime. this feature for
asingle thresd Using the same thread to download the two ActiveX :atﬁEO tt)ec ome
files can speed up the download under particular ective.
network conditions.
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4.3 Appeon Enterprise Manager performance settings

4.3.1 Timeout settings

By setting proper values for Timeout Detection Interval and Timeout Settingsin AEM,
Appeon Server can release the timeout and invalid database connections in time, thus can
avoid database deadlock or malfunctions, so that the concurrent processing ability and the
running stability of Appeon Server for .NET can be greatly enhanced.

4.3.1.1 Session Timeout Detection Interval

The Session Timeout Detection Interval setting is to specify the interval (in seconds) to check
whether sessions have timed out.

It is recommended that the value is smaller than the Session Timeout value. The default value
is 30 seconds. The value recommended by the system is based on your Session Timeout
values, if the Session Timeout values are different from applications, the system will multiply
the smallest value with 0.15 to get the recommended value.

4.3.1.2 Transaction Timeout Detection Interval

The Transaction Timeout Detection Interval setting is to specify the interval (in seconds) to
check whether transactions have timed out.

It is recommended that the value is smaller than the Transaction Timeout value. The default
value is 30 seconds. The value recommended by the system is based on your Transaction
Timeout values, if the Transaction Timeout values are different from applications, the system
will multiply the smallest value with 0.15 to get the recommended value.

4.3.1.3 Session timeout

Session timeout ends the user session and rolls back all database updates since the last
commit for a user session. The default value is 3600 seconds. Session Timeout should be
larger than the Transaction Timeout setting. Generally speaking, Session Timeout should not
be smaller than 3600 seconds.

4.3.1.4 Transaction timeout

Transaction timeout rolls back all database updates since the last commit in atransaction. The
default value is 120 seconds. Transaction Timeout should be less than Session Timeout.

If transaction timeout in the application database is set to 1800 seconds, then Transaction
Timeout in AEM should be set to 1810 or larger.

If transaction timeout in the application database is not set, then Transaction Timeout in
AEM should be set to a number greater than the maximum time needed to execute regular
database operations for the Web application, suppose the most time-consuming table query
operation takes 3600 seconds to complete, then Transaction Timeout should be set to 3610 or
larger.
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4.3.1.5 Rollback Completion time

Specifies the maximum time (in seconds) to complete arollback of atransaction. If the
time to roll back transaction exceeds the specified value, the transaction rollback will be
terminated. The default value is 3 seconds.

It is recommended that it is set to a number between 3 seconds and Transaction Timeout *0.1.

4.3.1.6 Maximum Rollback Retries

The maximum times to retry arollback of atransaction. Appeon Server executes arollback
if atransaction times out. If the rollback fails, Appeon Server will keep retrying until this
maximum value is reached. Setting this value to O will disable this feature. The default value
is3.

It is recommended that it is set to a number smaller than 10.

4.3.2 DataWindow data caching

Appeon Enterprise Manager (AEM) provides a DataWindow data cache mechanism for
caching the frequently used DataWindow data. It is recommended that you enable the cache
for the Datawindow objects whose datais relatively static. Any DataWindow objects whose
dataisfairly dynamic should remain unchecked, otherwise you will experience overhead
from the caching mechanism without the true benefits of the caching.

NOTE: DataWindow Data Cache will not be effective until you fulfill all the configuration
requirements that are detailed in the DataWindow Data Cache Section, in the Appeon Server
Configuration Guide. Also, thisfeature is only supported on Windows servers.

4.3.3 Multi-thread download settings

Multi-thread downloads boost the application runtime performance. However, if there are
many threads competing for the processing power of Web server, it may slow down the
performance of Web server. Therefore, you should not specify an unnecessarily large number
of threadsin AEM. It may take some trial and error to fine-tune the performance.

4.3.4 Custom Libraries download settings

If your application utilizes a customer library (e.g. DLL, OCX, €tc.), you can specify in AEM
how the custom library should be downloaded to the client:

* Inmost situations you should set the install mode to "Install automatically without asking
user” or "Confirm with user, then install automatically".With these options, the custom
libraries will be automatically downloaded and seamlessly installed to the Web browser.

» However, if the file size of the custom librariesis extremely large (e.g. tens of megabytes),
you should set the install mode to "Install manually (no automatic installation)”.With this
option, Appeon does not automatically download and install the custom libraries. As such,
you must distribute the custom libraries to users and your users need to install it manually.

For more details about the custom libraries download settings,refer to the Modifying Custom
Libraries Install Settings Section in the Appeon Server Configuration Guide.
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4.3.5 Log file settings

Once your application is fully tested and ready to move to a production environment, it is
recommended to disable the AEM log functionality. Writing log filesincurs disk activity,
which can impact performance. Generally, the impact is small but nonethelessit will not hurt
to disable this.

4.4 Internet Explorer performance settings

For optimal performance, it is recommended that the Web file caching functionality of
Internet Explorer be fully utilized. Thiswill significantly reduce the time required to load and
start an application following the initial load. The configuration outlined below will ensure
that you realize the best performance while safeguarding your application from becoming
"stale".

STEP 1: Open Internet Explorer and select Tools | Internet Options. Verify that the Empty
Temporary Internet Files folder when browser is closed option is not checked under the
Security section of the Advanced tab of Internet Options.

STEP 2: Click the Settings button under the General tab to configure the Temporary Internet
Files settings.

STEP 3: Select the Automatically radio button and verify that the Amount of disk space to
use scroll box is set to a reasonable number, such as 200 MB or more.

Now the browser is set to automatically check for newer versions of the Web application.

4.5 Web and application server performance settings

4.5.1 Sybase EAServer

The core processing of your Web application happens on the application server. As such,
the better EA Server performs the better your Web application will perform. This section
highlights several key performance settings you should definitely consider. Y ou may refer
to the EAServer Performance and Tuning Guide for details on how to extensively tune
EAServer.

4.5.1.1 JVM startup option

When starting EA Server, the -jvmtype switch specifies whether the client, server, or classic
JavaVM be used. It is recommended that you set the switch to the J2EE server VM.

4.5.1.2 Configuring connection caches

4.5.1.2.1 JDBC driver used by EAServer connection cache

Y ou should avoid using any JDBC-ODBC driver. Instead, use the Native-protocol/all-Java
driver. The only exception is Sybase ASA, which provides the iAnywhere JDBC driver that
actually performs remarkably well. For detailed information on configuring JDBC drivers
refer to the JDBC driver preparation Section in the Appeon Server Configuration Guide.
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4.5.1.2.2 Configuring the cache size

By default, EAServer is configured to establish 10 database connections. For applications
with many severa hundred or several thousands of users, this number is often too small. If
not increased, it will hurt the performance of your application since your users will be waiting
in aqueue for an available database connection. On the other hand, if your Web deployment
isfew hundred users or less, you should not specify an unnecessarily large number asit will
consume more server resources and possibly negatively affect performance.

The maximum pool size property, "com.sybase.jaguar.conncache.poolsize.max”, defines
the maximum number of connections to be held in the connection pool. The size property
isgenerally set to 10%-20% of the maximum number of concurrent users. However, it is
possible to use the FORCE option when connecting to obtain additional connections outside
of the pool if none are available. Refer to the EAServer Performance and Tuning Guide for
details on tuning the cache size.

45.1.3 HTTP properties

Y ou should configure the EAServer http.maxthreads and server.maxconnections properties
such that it can handle the expected concurrent user load for the Web Server. If these
properties are improperly configured, it may result in poor performance and possibly result in
failed HTTP requests. The httpstat.dat file keeps track of cumulative hits on http objects.

Set the http.maxthreads property to the estimated average number of concurrent HTTP
requests (including Servlets and any other server pages). For example, if it is expected that
there will be 100 concurrent requests, set the http.maxthreads slightly higher (for example,
120). Thiswill give you amargin of safety. Similarly, set the server.maxconnectionsto
accommodate the average number of concurrent 110P requests that are expected.

Another property you should pay attention to is server.maxthreads. Set this property to equal
the combined value of http.maxthreads and server.maxconnections, and add 50 as a margin
of safety (http.maxthreads + server.maxthreads + 50). However, if you are using an older
version of PowerBuilder components with a bind thread set, you should increase this number
asoutlined in the EAServer Performance Tuning Techniques document.

Since each application and environment is unique, these are starting points that need to be
monitored and adjusted for optimal results. Load and stress testing your application will help
you to identify any issues prior to moving your Web application to a production environment.

4.5.2 Microsoft IIS server

Tunethe I1S server will help you to avoid some common errors and gain a better performance
of Web applications. This section highlights the key performance settings of 11S. Y ou can
refer to the 11S Operation Guide for details on how to extensively tune 1S server.

4.5.2.1 Recommendations for avoiding common errors on IIS

I1S should be tuned to avoid the contention, poor performance, and deadlocks for the Web
applications. Following are some samples of commons error that you may find in Application
log, System log or even log in the Web browser.

* Event Type: Error
Event Source: ASP.NET
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Event ID: 1003
Description: aspnet_wp.exe (PID: <xxx>) was recycled because it was suspected to be
in adeadlocked state. It did not send any responses for pending requests in the last 180
seconds.

» Event Type: Warning
Event Source: W3SV C-WP
Event ID: 2262
Description: ISAPI 'C:\Windows\Microsoft.net\Framework\v.2.0.50727\aspnet_isapi.dll’
reported itself as unhealthy for the following reason: '‘Deadlock detected'.

» Event Type: Warning
Event Source: W3SV C
Event ID: 1013
Description: A process serving application pool 'DefaultAppPool’ exceeded time limits
during shut down. The process id was '<xxxx>'".

* You may receive the exception error message: " System.|nvalidOperationException: There
were not enough free threads in the ThreadPool object to compl ete the operation.”

* Inthe browser, you may also receive the exception error message: "Request timed out”.

To avoid such problems, you can configure ASP.NET according to the suggestions below
so to best fit your situation and make the Web application perform better. Details on how to
configure the ASP.NET can be found at Advanced thread settings.

1. Limit the number of .NET requests that can execute at the same time to approximately 12
per CPU.

2. Permit Web service callbacks to freely use threads in the ThreadPool.

3. Select an appropriate value for the maxconnections parameter. Base your selection on the
number of IP addresses and AppDomains that are used.

4.5.2.2 Advanced thread settings
The following settings are the most-Appeon-related settingsin ASP.NET.

When you call an Appeon web application from 1S, you may experience contention, poor
performance, and deadlocks. Clients may report that requests stop responding (or "hang") or
take avery long time to execute.

This problem might occur because ASP.NET limits the number of worker threads and
completion port threads that a call can use to execute requests. If there are not sufficient
threads available, the request is queued until sufficient threads are free to make the request.
Therefore, .Net will not execute more than following number of requests at the same time:

(maxWorker Threads* number of CPUSs)-minFreeThreads
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Note: The minFreeThreads parameter and the minL ocal RequestFreeT hreads parameter are
not implicitly multiplied by the number of CPUs.

4.5.2.2.1 maxWorkerThreads and maxloThreads

NET uses the following two configuration settings to limit the maximum number of worker
threads and completion threads that are used:

<processhMdel maxWor ker Thr eads="20" naxl oThr eads="20" />

The maxWorkerThreads parameter and the maxloThreads parameter are implicitly multiplied
by the number of CPUs, the default value of these two parameters are both 20. If for some
reason your application is slow, perhaps waiting for external resources, you could try to
increase the number of threads to avalue less than 100. For example, if you have two
processors, the maximum number of worker threads is the following: 2* maxWorkerThreads

4.5.2.2.2 minWorkerThreads

The setting determines how many worker threads may be made available immediately to
service aremote request. By default, the minWorkerThreads parameter is not present in either
the Web.config file or the Machine.config file at C:\WINDOWS\Microsoft. NET\Framework
\v2.0.50727\CONFIG. Y ou need to manually add the following line to make the setting work.

<pr ocessModel mi nWorker Threads="1" />

Threads that are controlled by this setting can be created at a much faster rate than worker
threads that are created in other ways. The default value for the minWorkerThreads parameter
is 1. The setting is recommended to set in the following way.

minWorkerThreads = maxWorkerThreads/ 2
Note: This setting isimplicitly multiplied by the number of CPUs.

4.5.2.2.3 minFreeThreads and minLocalRequestFreeThreads

The two settings determine how many worker threads and compl etion port threads must be
available to start aremote request or alocal request:

<htt pRunti me m nFreeThreads="8" m nLocal Request FreeThr eads="8" />

The default value is 8. If there are not sufficient threads available, the request is queued until
sufficient threads are free to make the request. Therefore, .NET will not execute more than
the following number of requests at the same time:

(maxWorker Threads* number of CPUSs)-minFreeThreads

Note: The minFreeThreads parameter and the minL ocal RequestFreeT hreads parameter are
not implicitly multiplied by the number of CPUs.

4.5.2.2.4 maxconnection

The maxconnection parameter determines how many connections can be made to a specific
| P address. The parameter appears as follows:

<connect i onManagenent >

<add address="*" maxconnection="2" />

<add address="65.53. 32. 230" nmaxconnecti on="12" />
</ connect i onManagenent >
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The maxconnection parameter setting applies to the AppDomain level. By default, because
this setting applies to the AppDomain level, you can create a maximum of two connections to
a specific | P address from each AppDomain in your process.

4.5.2.2.5 execution Timeout

The setting limits the request execution time:
<htt pRunti me executionTi meout ="90" />

The default is 110 seconds.

Note: If you increase the value of the executionTimeout parameter, you may also haveto
modify the processModel responseDeadlocklnterval parameter setting.

4.5.2.2.6 Recommended thread settings

For most applications, you can use and apply the recommended changesin the
Machine.config file as below, which can be found at C:\WINDOWS\Microsoft. NET
\Framework\v2.0.********\CONFIG:

1. Set the values of the maxWorkerThreads parameter and the maxloThreads parameter to
100.

2. Set the value of the maxconnection parameter to 12*N (N is the number of CPUs that you
have).

3. Set the values of the minFreeThreads parameter to 22*N and the
minL ocal RequestFreeThreads parameter to 19* N.

4. Set the value of minWorkerThreads to 50. Remember, minWorkerThreads is not in the
configuration file by default. Y ou must add it.

If you have hyperthreading enabled, you must use the number of logical CPUs instead of the
number of physical CPUs.

Note: If you have a server with one processor, when you use this configuration, you can
execute amaximum of 78 .NET requests at the same time because 100-22=78. Therefore,
at least 22* N worker threads and 22* N completion port threads are available for other uses
(such asfor the Web service callbacks).

For example, if you have a server with four processors and hyperthreading enabled, then n=8
(=2*4). Based on these formulas, you would use the following values for the configuration
settings that are mentioned in this section.

<syst em web>
<processhMbdel maxWor ker Thr eads="100" maxl| oThr eads="100" m nWor ker Thr eads="50" />
<httpRuntime m nFreeThreads="176" mi nLocal Request FreeThr eads="152" />
<connect i onManagenent >
<add address="[Provi del PHere]" naxconnection="96" />
</ connect i onManagenent >

</ system web>
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Also, if you use this configuration, 12 connections are available per CPU per IP address for
each AppDomain, and you can execute a maximum of 624 .NET requests at the same time
because 8* 100 - 176= 624.

4.6 Database performance settings

4.6.1 Recommended database driver
The following database drivers are recommended for Appeon for PowerBuilder .NET:

Table 4.2: Recommended database drivers

Database Type Recommended Driver
ASA Native Driver
ASE ODBC Driver
SQL Server Native Driver
Oracle Native Driver
Informix Native Driver
Teradata Native Driver

4.6.2 Recommended database setting

Setting appropriate values for the database parameters based on the actual needs can reduce
the occurrence of database deadlock and block hence can improve the concurrency and
stability of the Web application.

4.6.2.1 Command Timeout

Specify the timeout period for the commands. In the following table, it shows how to set
Command Timeout to 120 seconds in different databases.

Table 4.3: Command timeout settingsin different databases

Database Type Parameter Remark

ASA BLOCKING _TIMEOUT Execute the following command:
SET OPTION
Public.BLOCKING_TIMEOUT =
120000

ASE lock wait period Execute the following command:

sp_configure "lock wait period”, 120

SQL Server Modify the Command Timeout
parameter in Edit Connection Cache
page of AEM.

Command Timeout = 120
Oracle IDLE_TIME Execute the following command:

ALTER PROFILE default LIMIT
IDLE_TIME 2;
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Database Type Parameter Remark

Informix DEADLOCK_TIMEOUT Modify the DEADLOCK_TIMEOUT
parameter in ONCONFIG.std file.
DEADLOCK_TIMEOUT =120

Teradata Modify the Command Timeout
parameter in Edit Connection Cache
page of AEM.

Command Timeout = 120
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5 Tuning: Excessive Server Calls

5.1 Overview

Excessive server callsin agiven operation can create performance issues for that operation
on slow and high-latency networks. If you are not familiar with the concept of "server cals’,
please refer to Impact of the Internet and slow networks and then proceed with this section.

This section will provide four different techniques including code examples to minimize
server calls and thereby optimize the performance of your PowerBuilder application for a
WAN or the Internet.

1. Partition transactions utilizing stored procedures
2. Partition non-visual logic utilizing server-side non-visual objects (NVOs)
3. Eliminating Recursive Embedded SQL

4. Group multiple server callsinto one "group” call with Appeon Labels

5.2 Technique #1: partitioning transactions via stored procedures
Imagine your PowerBuilder client contains the following code:

long Il _rows, i
deci mal | dec_price, Idec_qty, |dec_anount

Il _rows = dw_ 1l.retrieve(arg_orderid)
for i =1toll_rows

dw 1. Setlten(i, "price", dw_ 1. GetltenDecinmal (i, "price")*1.2)
next

if dw_ 1.update() < O then

rol | back;
return

end if

for i =1toll_rows

| dec_price = dw_ 1. GetltenDecimal (i, "price")
| dec_qty = dw_ 1. GetltenDecinal (i, "qty")

if ldec_price >= 100 then

| dec_anpunt = | dec_anount + |dec_price*ldec_qty
end if
Next

Il _rows = dw 2. Retrieve(arg_orderid)
dw 2. Setlten(dw 2. Get Row(), "amount", |dec_anount)

If dw 2.update() = 1 then
Commi t ;
el se
rol | back;
end if

Thisis not only problematic from a runtime performance perspective since there would be
numerous server calls over the WAN, but also it could result in a"long transaction” that
would tie up the database resulting in poor database scalability.
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The business logic and the data access logic (for saving data) are intermingled. When the

first "Update( )" is submitted to the database, the related table in the database will be locked
until the entire transaction is ended by the "Commit( )". The longer atransaction is the longer
other clients must wait, resulting in fewer transactions per unit of time.

To improve the performance and scalability of the application, the above code can be
partitioned in two steps:

1. First, move the businesslogic (or as much possible) outside of the transaction. In other
words, the business logic should appear either before all Updates of the transaction or after
Commit of the transaction. Thisway the transaction is not tied up while the business logic
IS executing.

2. Second, partition the transaction whereby all the Updates are moved into a stored
procedure. The stored procedure will be executed on the database side and only return the
final result. Thiswould eliminate the multiple server calls from the multiple updates to
just one server call over the WAN for saving all the datain one shot.

It is generally best to actually divide the original transaction into three segments or
procedures. "Retrieve Data’, "Calculate" (time-consuming logic), and "Save Data'. The
"Retrieve Data" procedure retrieves al required data for the calculation. This data usually
would be cached in a DataWindow(s) or a DataStore(s). In the "Calculate" procedure, the
data cached in DataStore will be used to perform the calculation instead of retrieving data
directly from the database. The calculation result would be cached back to a DataStore and
then saved to the database by the "Save Data' procedure.

Example of the new PB client code partitioned into three segments and invoking a stored
procedure to perform the Updates:

long Il _rows, i
deci mal | dec_price, Idec_qty, |dec_anount
//Retrieve data
dw 2. Retrieve(arg_orderid)
Il _rows = dw_ 1l.retrieve(arg_orderid)
[/ Cal cul ate (tine-consum ng | ogic)
for i =1toll_rows
dw 1.Setlten(i, "price", dw_ 1. GetltenDecinmal (i, "price")*1.2)
next

for i =1toll_rows
| dec_price = dw_ 1. GetltenDecimal (i, "price")
Idec_qty = dw_ 1. GetltenDecinal (i, "qty")

if ldec_price >= 100 then

| dec_anpunt = | dec_anount + |dec_price*ldec_qty
end if
Next

dw 2. Setlten{dw 2. Get Row(), "anmount", | dec_anount)

/] Save data

decl are Updat eOrder procedure for up_UpdateOrder @rderlD = :arg_orderid,
@unmount = :|dec_anount;

execut e Updat eOr der;

Example of code for the stored procedure to Update the database:
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create procedure up_Updat eOr der (

@rderid integer,

@nount deci mal (18, 2)

)

as

begi n

updat e order_detail set price = price*l.2
where ordered = @rderid

if @@rror <> 0
begi n
rol | back
return dba. uf _raiseerror()
end

updat e orders set anmpunt = @nount
where ordered = @rderid

if @@rror <> 0

begi n
rol | back
return dba. uf _raiseerror()
end
commi t
end

In summary, with the above performance optimization technique, the performance and
scalability isimproved since the transaction is shorter. The server call-inducing Updates are
all implemented on the server-side rather than the client-side, improving the response time.
Secondly, moving the business logic out of the transaction further shortens the transaction.
If the business logic cannot be moved out of the transaction, one may want to consider
implementing the business logic together with the transaction as a stored procedure. In
summary, shorter transactions equals better scalability and faster performance.

5.3 Technique #2: partitioning non-visual logic via NVOs

Partitioning non-visual logic and encapsulating it within PowerBuilder NV Os has been a
long-time best practice among PowerBuilder developers. What's relatively new, however,

is utilizing middleware or application server, such as Sybase EAServer, Microsoft 11S, IBM
WebSphere*, Oracle WebL ogic*, TmaxSoft JEUS*, or JBoss* to deploy these NVOs to the
server (i.e. server-side NV Os) and invoke them from the client over 1OP or HTTP.

* Requires a Sybase plug-in that is purchased separately from Sybase or authorized resellers.

To give you a better idea of what thislooks like, the following diagram shows a very high-
level architecture of PowerBuilder applications utilizing server-side NV Os when deployed as
aWindows Client/Server application as well as an n-tier Web (.NET* or J2EE) application
with Appeon for PowerBuilder.

* Not available in Sybase distribution. For differences of distributions, refer to Distributions
section in Introduction to Appeon.
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Figure5.1: Architecturewith server-side NVOs
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Deploying your non-visual logic as server-side NVOs is an excellent way to boost the
performance of your application over aWAN; however, some thought must be given as what
to partition. On one hand, consolidating your business logic within NVOs will significantly
thin out client-side processing and move al those server call-inducing statements to the
server-side running in alow-latency LAN environment. On the other hand, each invocation
of the server-side NVO isaserver cal in itself.

If the non-visual logic you are partitioning contains multiple statements that result in server
calls, then this would be a good candidate. However, if your non-visual logic does not contain
any statements that would result in server calls, then by partitioning this you have not only
created more work for yourself but actually added an additional server cal that didn't exist
before. So unfortunately it's not as simple as moving al non-visual logic to the server-side.

Imagine your PowerBuilder client contains the following code:
long Il _id

dw_1. Retrieve()
dw 1.SetSort("#1 A #2 D')

dw_1. Sort ()

decl are order_detail cursor for

select id fromorder_detail where orderid = :arg_orderi d;
open order _detail;

fetch order_detail into :Il_id;

do whil e sql ca.sqglcode = 0
update order_detail set price = price*1l.2
where orderid = :arg_orderid and id = :II_id;

if sqglca.sglcode < 0 then
rol | back;

return

end if

fetch order_detail into :II _id;
| oop

cl ose order_detail;

conmi t;

dw_2. Retrieve()
dw 2. SetFilter("price >= 100")
dw 2. Filter()

The code in bold above would be good candidate for partitioning as server-side NV Os while
the rest of the code should remain at the PB client. After partitioning thislogic, the new PB
client code, which would invoke the server-side NV O, would be as follows:
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n_order | n_order
long Il _rc

dw_1. Retrieve()
dw 1.SetSort("#1 A #2 D')

dw_1. Sort ()
Il _rc = myconnect. Createl nstance(l n_order, "PB_pkg_1/n_order")
if Il_rc =0 then
I n_order.of _UpdateOrderPrice(arg_orderid)
end if

dw 2. Retrieve()
dw 2. SetFilter("price >= 100")
dw_ 2. Filter()

With this technique we have reduced those numerous sever calls of the database transaction
to just one single call to the NV O, and at the same time created a re-usable component

that can be shared by other modules in our PowerBuilder application or shared by other
applications.

5.4 Technique #3: eliminating recursive Embedded SQL

It's actually quite common to find Embedded SQL in aloop, especialy Select and Insert
statements. As explained previoudly, server calls that are recursive in nature are quite
dangerous, potentially generating tremendous number of server calls. If your application
requires loops or recursive functions, it would be best to replace any code resulting in server
calls with code that does not.

For this technique, we will assume we have Select and Insert SQL statementsin aloop.

The general ideaisto first create a DataWindow/DataStore using the SQL. Then replace
the SQL statements contained in the loop with PowerScript modifying the DataWindow/
DataStore, which does not result in server calls. If the SQL statement contained in the loop
isan Insert statement, we would want to replace that with PowerScript that would insert
data into the Datawindow/DataStore. Once all the data has been inserted, then in one shot
we would update the DataWindow/DataStore to the database (outside the loop), resulting

in only one server call. If the SQL statement contained in the loop is a Select statement, we
would retrieve datainto a DataWindow/DataStore before executing the loop, and then write
PowerScript in the loop to select the desired data from the DataWindow/DataStore.

The following is a code example that increases the price of a specific order by 20%, where
Embedded SQL is used to update the change row-by-row (hence the loop), and then save
those changes to the database:
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long Il _id

decl are order _detail cursor for

select id fromorder_detail where orderid = :arg_orderi d;
open order _detail;

fetch order_detail into :Il_id;

do whil e sqgl ca.sqglcode = 0
update order_detail set price = price*1l.2
where orderid = :arg_orderid and id = :II_id;

if sqglca.sqglcode < 0 then
rol | back;

return

end if

fetch order_detail into :II_id;
| oop

cl ose order_detail;

conmi t;

Now we will replace the Embedded SQL with a DataWindow. Specifically, we will cache the
datain a DataWindow and update the database with a single DataWindow Update, resulting
in just once server call:

long Il _rows, i

Il rows = dw 1.retrieve(arg_orderid)
for i =1 to ll_rows

dw 1. Setltem(i, "price", dw_1.GetltenDecinmal (i, "price")*1.2)
next

if dw 1.update() = 1 then
commi t;

el se

rol | back;

end if

With this technique we have just eliminated server calls from inside the loop, reduced the
number of server callsto just one, and created a data caching mechanism at the client-side
that can be used to feed data to other controls of the PowerBuilder client.

5.5 Technique #4: grouping multiple server calls with Appeon
Labels

Part of this section, mainly including introduction to Appeon Labels and the two examples,
are quoted from an article titled Appeon Performance Tuning published in ISUG Journal -
October 2011 Edition written by Yakov Werde.

Appeon deployment is a multiphase process. In the first phase PowerScript code is analyzed
and converted into two categories of code (1) HTML and JavaScript that interact with the
Browser and (2) JavaScript that interacts with the Appeon ActiveX component. During

this phase the deployment tool converts embedded SQL and DataWindow database centric
code (retrieves and updates) into RPCs (remote procedure calls) that interact with Appeon
components in the Application Server. The important fact to understand is that both the
Appeon deployment and runtime engines distinguish between the different categories of
code. Additionally, Appeon engineers, recognizing the importance of performance tuning
RPC code, provided language constructs that allow an application devel oper to demarcate
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and group RPC code in ways that will alow the runtime engine to performance enhance
browser/server communication. These performance enhancing language extensions are called
Appeon Labels!

Appeon for PowerBuilder provides seven "Appeon Label" functions, which can be found

in the appeon_nvo_db_update object in appeon_workaround.pbl (Although the PBL is
named workarounds, it also contains many useful utility classes and methods). When you
examine the code of these functions, you will find the code either looks like the same
nested Power Script you have already written (such as of _update( )), or has no implemention
(such asof_startqueue( )). Thefact is: Appeon Label functions serve as markers (hence,

the name Label) to the deployment tool; and during the deployment process, Appeon
generates efficient JavaScript ActiveX component call code that implements bandwidth
saving functionality in the Web tier client. Therefore, Appeon Labels do not execute any
code or modify how your PowerBuilder application works in a Client/Server environment.
Rather, when used on the Web it will notify Appeon's runtime Web libraries to handle certain
database operations differently than PowerBuilder with the aim of reducing the number of
server cals.

Below are details of the seven "Label" functions and specifically how they handle database
operations over the Web:

Table5.1: Appeon Label functions

L abel Function Description

Commit/ of autocommitrollback | Notifies the Appeon Web application to

Rollback Label automatically commit or roll back the first
database operation statement after the label.

Commit Label | of autocommit Notifies the Appeon Web application to
automatically commit the first database
operation.

Rollback Label | of _autorollback Notifies the Appeon Web application to

automatically roll back the first database
operation statement if the operation fails.

Queue Labels of_startqueue These two labels must be used in pairs. They

(Consists of Start of commitqueue notify the Appeon Web application not to

Queue Label and commit database operations after the Start

Commit Queue Queue Labd until the Commit Queue Labdl is

Label) called (and unless an Appeon Immediate Call
Label iscaled).

Immediate Call | of_imdcall Notifies the Appeon Web application to
immediately commit a database operation.

Update L abel of update It is used to reduce the number of interactions

with the server caused by "interrelated updates’.
"Interrelated updates” usually occurs when the
update result of one Datawindow determines

1Quoted from an article titled Appeon Performance Tuning published in ISUG Journal -
October 2011 Edition written by Yakov Werde.
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L abel Function Description

whether another Datawindow should be
updated.

Appeon Commit/Rollback L abel

The Appeon Commit/Rollback Label (of autocommitrollback) notifies Appeon to
automatically commit or roll back operations to the database after updating or inserting.

For example:
gnv_appeonDbLabel . of _Aut oConmmi t Rol | back()
update tab_a ......

if sqgl ca.sqgl code=0 then
...... // code i ndependent of database opertai ons

Appeon Commit L abel

The Appeon Commit Label (of _autocommit) notifies Appeon to commit operations to
database after updating and inserting.

For example:

gnv_appeonDbLabel . of _Aut oConmi t ()
update tab_a ......

Appeon Queue Labels

There are two Appeon Queue Labels, the Start Queue Label (of _startqueue) and the Commit

Queue Label (of _commitqueue). These two labels must be used in pairs. They notify Appeon
not to commit database operations after the Start Queue Label until the Commit Queue Label
iscaled (and unless an Appeon Immediate Call Label is called).

For example:

gnv_appeonDbLabel . of _Start Queue()
dw 1.retrieve(argl, arg2)
dw 2.retrieve(arg3, arg2)

dw 3.retrieve(arg4)
gnv_appeonDbLabel . of _Conmi t Queue()

Appeon Immediate Call L abel

The Appeon Immediate Call Label (of_imdcall) is used between the Appeon Start Queue
Label and Appeon Commit Queue Label, when the return value of an operation that is called
after the Appeon Start Queue Label determines the subsequent business logic, for example,
thereturn valueisused in aCASE or IF.. THEN expression.

For example:
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gnv_appeonDbLabel . of _Start Queue()
dw_1.retrieve()

gnv_appeonDbLabel . of _| ndCal | ()
select ... into :var_1,:var_2 ......

if var_1>0 then

para = "ok"

el se

para = "fal se"
end if

dw 2. retrieve(para)
gnv_appeonDbLabel . of _Commi t Queue()

Appeon Update L abel

The Appeon Update Label (of update) is used to reduce the number of interactions with
the server caused by "interrelated updates'. "Interrel ated updates” usually occurs when
the update result of one DatawWindow determines whether another Datawindow should be
updated.

The following example shows how A ppeon uses the Update Label to reduce client-server
interactions:

Example of interrelated updates:

if dw_ 1. Update()=1 then
if dw 2. Update()=1 then

comit;
Messagebox (" Success"”, "Updat e success!")
el se
rol | back;
Messagebox("Failure","Update all failure!")
end if
el se
rol | back;
Messagebox("Failure","Update dw_ 1 failure!")
End if

Use the Appeon Update Label to rewrite the example:

| _rtn = gnv_appeonDb. of _Updat e(dw_1, dw_2)
if | _rtn=1 then

Messagebox (" Success", "Updat e success!")
elseif | rtn= -102 then

Messagebox("Fai l ure", "Update all failure!")
El se

Messagebox( " Fail ure", "Update dw 1 failure!")

End if

Script defined in the Update Label associated function, of _Update(dw_1,dw_2):

if dw_1. Update()=1 then
if dw_2. Update()=1 then
conmi t;
return 1
el se
rol | back;
return -102
end if
el se
rol | back;
return -101
end if
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The more database operations utilize Appeon Labels, the faster the performance will be. For
PowerBuilder applications deployed to the Web with Appeon for PowerBuilder, in many
cases you will achieve acceptable runtime performance simply by utilizing this technique.
The reason is that there are a number of features built into Appeon'sinfrastructure framework
that automatically boost the performance of PowerBuilder applications over the Web. The
performance boosting features are discussed in Automatic performance boosting.

Two Examples1

Now, let's see two situations where Appeon Labels reduce network traffic.

The first example illustrates performance enhancements when chaining DataWindow
updates. Oftentimes, data contained in multiple data controls (datawindow, datastore or
childdatawindow) must be grouped into alogical unit of work (LUW).

The following figure shows the pseudocode update algorithm. This code necessitates three
browser to server round trips, one for each data control.

Figure5.2: Nested Update Algorithm
|
IF dw_1.update( true, false) then
IF ds_1.update( true, false) then
IF dwec_1.update( ) then
commit;
ELSE
rollback: //dwc failed
ELSE
rollback: //ds failed
ELSE
rollback; //dw failed
END IF

(Appeon groups al changed datainto a single transmission). As you can see from the
following figure, refactoring the code to use the Appeon Label of _update( ) method, reduces
three round trips one. In the event of afailed update the method returns a result code
indicating which update failed.

Figure5.3: Call Appeon of update method()

I+ Script - clackasd for ch_applaboel] returns iong
o _aciaba | il Sckd | || sevirra lorg [pbes B

/ /' This event will call server 1 time.

dw_1.AcceptText()
dw_2.AcceptText()
dw_3.AcceptText()

gnv_appeondb.of_update( dw_1, dw_2, dw_3)

Sometimes a script has multiple embedded SQL statements grouped into asingle LUW. Each
SQL statement causes a browser to server round trip. The following figure illustrates one
such (simplified) scenario.
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Figure5.4: Five Round Trips
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/I This event will call server 5 times.

Long ll_count1, Ul_count2,ll_count_all
Long U_dept_id1, lI_dept_id2

Select Count(1) Into :ll_count_all From department;
Select Top 1 dept_id Into :ll_dept_id1 From department Where dept_name = 'Sales’ ;
Select Top 1 dept_id Into :ll_dept_id2 From department Where dept_name = ‘Marketing ;

Select Count(1) Into :ll_count1 From employee Where dept_id = :ll_dept_id1;
Select Count(1) Into :ll_count2 From employee Where dept_id = :ll_dept_id2;

Messagebox('ll_count1’, lI_count1)
Messagebox('ll_count?’, lI_count2)
Messagebox('ll_count_all’, ll_count_all)

In this case you can use the Appeon Labels of _startqueue( ) and of _endqueue( ) to demarcate
logical statement groupings thereby reducing the number of server round trips. The code
shown in the following figure reduces the number of server round trips by over 50% by
dividing the SQL into two logical groups; the first group of statements acquires values
necessary for statements in the second group.

Figure 5.5: Reduced to 2 Round Trips

|1
c_appiabelz = | 18 cicked |} roturra long [pbe_prcicked] -

/I This event will call server 2 times
Long U_count1, Il_count2,ll_count_all
Long Ul_dept_id1, ll_dept_id2

[ 151

/ /Get the dept_id in the first group
gnv_appeondb.of_startqueue( )
Select Count(1) Into :ll_count_all From department;
Select Top 1 dept_id Into :ll_dept_id1 From department Where dept_name = Sales’ ;
Select Top 1 dept_id Into :ll_dept_id2 From department Where dept_name = 'Marketing' ;
gnv_appeondb.of_commitqueue( )

/ /get the employee data in the next group
gnv_appeondb.of_startqueue( )
Select Count(1) Into :ll_count1 From employee Where dept_id = :ll_dept_id1;
Select Count(1) Into :ll_count2 From employee Where dept_id = :ll_dept_id2;
gnv_appeondb.of_commitqueue( )
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6 Tuning: Heavy Client

6.1 Overview

If you find your Appeon Web application performs poorly even when run in alocal
environment, then chances are the JavaScript interpreter of the Web browser is slowing you
down. Generally, a newer or more high-power computer will clear up many situations. But

if itisnot an option to utilize alate model computer or if the performance issue still persists,
then you would want to consider optimizing your PowerBuilder code to make it more
efficient when running in the Web browser. This section provides several different techniques
for dealing with severa specific types of inefficient PowerBuilder coding practices.

6.2 Technique #1: thin-out #heavy# Windows

Redesign the navigation strategy to present alighter-weight Client user interface.
Specifically, you would want to focus on reduce the number of DatawWindows and
DropDownDatawindows in a particular window or tab page. In many situations,

the DataWindows in a Window can be spread out across multiple Windows or tabs,
thereby reducing the "weight" of the Window. It may be possible to rework your
DropDownDataWindows as DropDownL istBoxes. By thinning out the Ul, it will not only
make the Window run faster but your users will not be overwhelmed by so much data.

6.3 Technique #2: thin-out #heavy# Ul logic

This section is broken down into several subsections, utilizing the same technique to deal
with various types of "heavy" Ul logic.

6.3.1 Manipulating the Ul in loops

Excessive and unnecessary |oops have a negative impact on performance. Some
PowerBuilder code will trigger your Appeon Web application to redraw visual objects, such
as Datawindows, contrals, etc. If such functions are put into aloop, it will redraw the visual
objects numerous times and therefore negatively affecting performance.

Appeon recommends the following:
* Do not put functions that operate on DatawWindow rows into aloop.

» Avoid placing functions that result in the repaint of visual control(s) into aloop; otherwise,
the visual control(s) will be repainted many times while the loop is executed.

» Usethe Find function for DataWindow search instead of using the loop statement.

The following is an example:
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Long || _row
String | s_expression
String | s_Nane
I's_Name = "M ke"
For Il _row = 1 To dw_1. RowCount ()
| s_expression =
dw 1. Getltenttring(ll _row "nane")

If |s_expression = |s_Nanme Then
Exi t
End | f
Next
Long || _row
Long || _rowcount

String | s_expression
String | s_Nanme
I's_Name = "M ke"
Il _rowcount = dw_1. RowCount ()
For Il _row =1 To || _rowcount
| s_expression = +
dw 1. Getltenstring(ll _row, "name")

If |s_expression = |s_Nanme Then
Exi t

End |f

Next

Long Il _row

Long Il _rowcount

String | s_expression

String | s_Nanme

I's_Name = "M ke"

Il _rowcount = dw_1. RowCount ()

gt

Is_expression = "name = '" + |s_Nane + "'"

Il _row = dw_ 1. Find(ls_expression,1, || _rowount)

6.3.2 Triggering events repeatedly

Frequent triggering of events such as Timer, MouseMove, and SelectionChanging slows
down performance. For example, once a Timer event istriggered, it occurs repeatedly at
aspecified interval that can be set to even milliseconds (1/1000 of a second). Minimize

the usage of events with high repetition such as Timer, MouseMove, SelectionChanging,
GetFocus, LoseFocus, Activate, and Deactivate.

6.3.3 Performing single repetitive tasks

Use batch operations instead of performing a single operation many times. For example, the
execution of the following "batch” codeis two to three times faster than the original code.
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For I =1 To 100
dw 1. Setlten(ll i, +

"name" , +

dw 2. Getltenstring(ll _i,"nane"))
Next

1

dw_1. RowsCopy( 1, 100, Pri mary!, dw 2, 1, 100, Pri mary!)

6.3.4 Initializing #heavy# tabs

For windows containing Tab controls, if the Tab control contains more than five tab
pages or the initialization of each tab page is complex, Appeon recommends you use the
CreateOnDemand method of Tab control to improve the runtime performance of these
windows.

When CreateOnDemand is enabled, only the current tab page that is created will be initiated.
The initialization of the hidden tab pages takes place only when they are selected. Therefore
the window will operate more efficiently.

Please keep in mind that as you make this change you may also need to modify other code of
the Tab control. For example, if the current tab page uses data from another page, you need
to:

1. Movethe script that is used for obtaining data, to the SelectionChanged event.

2. Add acondition to validate whether the tab page carrying the data has been initiated.
If initiated, the current tab page will successfully obtain the data; if not initiated, the
user must select the tab page for initialization purposes, and the current tab page will
successfully obtain the data.

6.3.5 Using ShareData or RowsCopy/RowsMove for data synchronization

The following PowerBuilder functions can synchronize data between DatawWindows:
ShareData, RowsCopy/RowsMove, Object.Data, and Setltem. ShareData is the fastest and

it isrecommended to use it whenever you need to synchronize data between DataWindows.
Setltem is the slowest and should be avoided as much as possible. If ShareData cannot be or
should not be used for some reason, then consider using RowsCopy/RowsMove followed by
Object.Data.

6.3.6 Using computed fields

Computed columnsinvolve alot of recalculation in many situations; for example, when a
column is deleted, added, or renamed. This recalculation is a process-intensive task, which
negatively impacts performance and can be worked around. Therefore, Appeon recommends
the following:

» Avoid using computed columnsin detail bands. Instead, add expressions in the SQL
statements for getting specific data.

» Avoid embedding a computed column in an existing computed column.
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* If acomputed column is"Text: Sum or Expression”, it is recommended that you divide the
column into two columns: an edit style column with the "Text", and a computed column
with "Sum or Expression”.

6.3.7 Using DataWindow expressions

Generally speaking, Datawindow expressions will slow-down the initial display or
subsequent refresh of Datawindows.As such, Appeon recommend you reduce the usage of
DataWindow expressions if possible, especially in the following situations:

» Avoid using Datawindow expressions for computing and setting column properties.

» Avoid setting sort and filter criteriadirectly for a Datawindow object. Instead, write the
sort and filter criteriain the SQL statement of the Datawindow object.As noted previously,
it isfaster to use SQL statements than DatawWindow functionality.

6.3.8 Using complex filters

Filters are considered "complex" if the filter criteria contain one or more expressions that
call to one or more functions. It is recommended that you not use complex filtering on a
DatawWindow, especially on a Datawindow that has large amounts of data.

6.3.9 Using RowsFocusChanging/RowsFocusChanged events

The Datawindow RowsFocusChanging and RowsFocusChanged events can be triggered
under many situations, especially when a Datawindow retrieves data. Since datais usually
automatically retrieved into DataWindows when a Window is opened, if alot of codeis
written into the RowsFocusChanging and RowsFocusChanged events, it will significantly
prolong the time it takes to open the Window and display the Datawindow. Appeon
recommends that you do not write code into RowsFocusChanging and RowsFocusChanged
events unlessit is necessary.

6.4 Technique #3: offload #heavy# non-visual logic

Instead of trying to write "heavy" logic more efficiently or avoiding use of "heavy" logic,
the simplest way isjust to offload all that "heavy" logic to the application server, which is
designed to handle the most daunting tasks. The only catch is that only non-visual logic can
be run at the application server.

The following types of non-visual logic can be encapsulated in PowerBuilder NV Os and
deployed to the application server to eliminate "heavy" logic from the Web browser:

» Complex non-visual events and functions, especially non-visual events and functions
that contain dynamic SQL, Cursor statements, Stored Procedure calls, and other SQL
statements.

 Validation of updated data.

» A seriesof data computations or a complex data computation.
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7 Tuning: Large Data Transmissions

This section introduces two common-used techniques to reduce the size of data transmission:

7.1 Overview

Suppose you have worked hard to make an application Web-ready using Appeon, and, using
your test data, it seemed to perform acceptably. Then, when your users provide "live" test
datain realistic volumes, you discover that the application takes along time to load, and
worse, along time to respond to your user's input. What to do?

WEell first you should confirm that your issue is not being caused by excessive server calls
(see Tuning: Excessive Server Calls). The reason is that majority of the time, PowerBuilder
applications are coded such that as additional rows of data are retrieved logic is executed to
validate, manipulate, or otherwise handle the data, which can result in server cals. As such,
the more rows of data are retrieved the more server calls are made.

Once you are certain the slow-down is not caused by excessive server calls then you can
consider reducing the size of data transmission. So what can do practically?Well at a high-
level there are several techniques you can employ:

» Thefirst and most popular is staging the data retrieval into manageable increments. For
example, you can expose a Next button, and have the application respond to this button
click by getting the next logical segment of the result set just like typical Websites or Web
applications. Technique #1: retrieving data incrementally gives you instructions on how to
achievethis.

» Another techniqueis to create multiple smaller "specific" views rather than one larger
"genera” view. Consider adding SQL WHERE clauses based on more search criteria,
thus retrieving only the amount of data that is absolutely necessary for a particular view of
interest.

* If you have a choice between reducing the number of rows retrieved, and reducing the
number of columns, note that a small reduction in columns (described below in Technique
#2: minimizing excessive number of columns) can improve performance to an even greater
extent than areduction in rows. Thisis because most of the time, loops, whether in the
application code or in the virtual machine, visit columnsfirst and then rows.

Anything you do to reduce the size of the result set in one way or another can only improve
performance and possibly improve usability of your application as well.

7.2 Technique #1: retrieving data incrementally

7.2.1 For Oracle database server

Oracle includes a pseudo-column called ROWNUM which allows you to generate alist of
sequential numbers based on ordinal row. If your application uses Oracle database, apply
your Oracle skillsand ROWNUM to limit the number of returned rows. For example, this
guery selects the TOP 10 rows from atable:
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SELECT *
FROM (SELECT * FROM ny_tabl e ORDER BY col _nane_1)
WHERE ROANUM BETWEEN 1 AND 10;

Y ou can impose aNEXT button to the Datawindow. In the Clicked event of the NEXT
button, the query changes with ROWNUM increments by 10. Therefore, when the NEXT
button is clicked, the DataWindow displays next 10 rows.

7.2.2 For all other database servers

If your application uses a non-Oracle database (for example, Microsoft SQL server) you can
use the following SQL syntax to limit the number of returned rows to the DataWindow:

SELECT TOP 10 *

FROM ny_t abl e

WHERE Tabl e. pri mary_key > = bottom
ORDER BY Tabl e. pri mary_key;

"bottom™ is avariable that contains the row number of the first row you want to retrieve,
where rows are ordered by the primary key for the table. Before retrieving the first page of
data, "bottom" should be set to a value smaller than any primary key value in the table.

Based on this SQL statement, you can implement Next and Previous buttons for the
DatawWindow. Their Clicked events increment or decrement the bottom variable so that its
value matches the primary key value in the first row you want to retrieve then execute the
above SQL statement.

7.3 Technique #2: minimizing excessive number of columns

As the number of rows in the result set increased, the number of columnswill cause greater
degradation on performance, especially for nested loops in your application which process
rows in the outer loop, and columns in the inner loop. Sometimes the excessive number of
columnsisintentional and other timesit is unintentional.

A sign of unintentionally excessive columns would be the SQL syntax Select * From:
consider modifying this syntax to Select fieldList From, where fieldList is the comma-
separated list of all, and only, those fields your application will actually need. The
performance of the SQL syntax using asterisk will be automatically degraded any time your
database administrator modifies the database design by adding columns.

A sign of intentionally excessive columnsis simply along list of columnsin your SQL Select
statement. Consider analyzing your actual needs to make certain al columns are necessary.

It may be possible to request certain columns (needed only in exceptional circumstances) in

a separate SQL operation. Please keep in mind if the Visible property of a column is set to
zero (the control is not visible), even though the Column cannot be seen, it is still impacting
performance.
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8 Conclusion

PowerBuilder applications that perform well today in your local network may not perform
well in adistributed architecture tomorrow. Likewise, typical PowerBuilder development
practices may not be suitable for a distributed architecture. The several techniques outlined
in this guide are intended to steer you in general directions. It is recommended to extrapolate
from these examples and apply to your particular situation. Please keep in mind that
excessive server callsisthe single biggest culprit of performance issues over the Internet,
which isarelatively high latency connection.

Purchasing expensive network connectivity and faster hardware can make up for suboptimal
code. Sometimes the cost of doing thisis lessthan the cost of optimizing the code. If you

do take this route, keep in mind that alow-latency network connection is generally the key
rather than a high-bandwidth connection. Reason being, for most PowerBuilder applications
and deployments, it is the network latency that kills the runtime performance not bandwidth
limitations.
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