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Breaking Platform Limitations
Engineering has done a yeoman’s job of delivering an almost feature complete 64-bit compatible compiler
and runtime platform
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One of the innovative new features in the
PowerBuilder 12.5.1 release is its ability
to deploy PowerBuilder .NET code to run
in 64-bit mode on 64-bit Windows
platforms. In this article, after gaining
background and perspective on 32- and
64-bit memory management and .NET
deployment models, you'll explore the
internals, strengths and limitations of
this new feature.

Introduction
 Almost all current server, desktop and notebook hardware platforms have 64-bit

processors. Almost all current versions of Windows operating systems support both
32- and 64-bit platforms. With the 12.5.1 release, some PowerBuilder application
software will be able to take full advantage of all available system memory. Read on
to see if your code is a candidate for instant memory expansion.

Background
 32-bit OS' can access a theoretical maximum 4 GB of RAM. In practice however,

32-bit Windows employs a 4-GB tuning model in which an application gets only 2
GB of virtual memory while the remaining 2 GB are assigned to the OS kernel. So
the realistic maximum application memory is limited to 2GB. This limitation can
only be released if the application was compiled with the
/LARGEADDRESSAWARE option and the /3GB switch is set. In this situation, the
application can get up to 3 GB of memory. (See PowerBuilder documentation on
how to make the compiler large memory aware if you run out of memory when
compiling your application.) PowerBuilder applications, not being large address
aware, are therefore limited to 2GB RAM.

The main benefit of a 64-bit OS is the amount of memory it can reference. A 64-bit
OS can theoretically address a huge address space. Linux supports 64 TerraBytes of
physical memory. Windows artificially limits how much RAM can be used as a
tactic to make users upgrade to more expensive versions when they want more
RAM. Windows 7 Starter is limited to 2GB, Home Basic to 8, Home Premium to 16,
and Professional and above are limited to 192GB. Windows Server releases can
have far higher limits for up to 2TB (see
http://superuser.com/questions/168114/how-much-memory-can-a-64bit-
machine-address-at-a-time or http://msdn.microsoft.com/en-
us/library/windows/desktop/aa366778(v=vs.85).aspx for a complete discussion).

But let's face it, most PowerBuilder business applications will not consume more
than 1 GB of memory. Why care about large memory allocation? To answer this
question, let's take a moment to clarify what more RAM can (and can't) do. The
biggest benefit of upgrading a PC's memory is better multi-tasking, especially when
running RAM-intensive applications like Photoshop, Outlook, or Internet Explorer.
Having a lot of memory means quickly switching between applications without
Windows writing process memory out to the pagefile. (The pagefile performs much
the same purpose as RAM, but the data is stored on your much slower hard drive.)

More RAM does not make a PC faster; it just allows it to do more things at once. If a
single application uses 200 MB of RAM, it won't matter if there are 2 or 8GB of
total system memory, but if there are 10 windows open using 200 MB each, there
probably can be benefits to a memory upgrade (see
http://lifehacker.com/5415355/do-you-really-need-more-than-4gb-of-ram.)

Why not run all programs on a 64-bit OS? The answer is tied to a device driver or
unmanaged code dependencies. Device drivers designed for 32-bit Windows won't
work on computers running 64-bit Windows. If you're trying to install a printer or
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other device that only has 32-bit drivers available, it won't work correctly on a 64-
bit version of Windows. Likewise, unmanaged code written using 32 bit libraries
won't work correctly on a 64 bit OS.

WoW64
 You can have your cake (64-bit OS) and eat it too (32-bit process) because the

WoW64 (Windows 32-bit on Windows 64-bit) subsystem is included on all 64-bit
Windows versions. WoW64 automatically runs 32-bit applications in full emulation
mode on a 64-bit OS. See http://en.wikipedia.org/wiki/WoW64 and
http://msdn.microsoft.com/en-us/library/aa384274(v=vs.85).aspx for more
information. Note that you must install both the 32-bit version and the appropriate
64-bit version of the CLR to run .NET code on a 64-bit Windows platform. WoW64
has a processor architecture-specific implementation so performance is not linear
across platforms. However, some have noted some performance degradation
because the processor must switch into and out of emulation mode to run the
application (see http://www.viva64.com/en/l/0002/print/ for more details).

What to Do When WoW64 Is Absent?
 Windows Server 2008 R2 has an operational mode called Server Core. Server core

installs the OS without the GUI. Under Server Core there is only command line
support. Also, under Server Core, support for 32-bit applications is optional by
default. Launching a 32-bit application in Server Core mode will fail with an
informational message when there is no 32-bit support. Because Server Core can
only run 64-bit applications, 64-bit support is imperative. Therefore PowerBuilder
.NET Web Services running inside an IIS server under a Server Core OS must have
pure 64-bit support.

.NET Compilation Models
 .NET supports three CPU compilation models; x86, x64 and Any. (There is actually

a fourth, Itanium, which we'll not consider.) The Any CPU model is processor-
agnostic; it will just-in-time (JIT) compile to 64-bit code when loaded into a 64-bit
process and to 32-bit when loaded into a 32-bit process. However, by choosing an
x86 CPU compilation model you are generating code that can only be run in a 32-
bit process. In essence you are saying there is something being used by the code
assemblies (usually unmanaged code) that specifically require a 32-bit platform.
Similarly setting the project to x64 will specify that the assembly must run under
64-bit Windows. By limiting the CPU to x64 you are saying that there is something
in the code that specifically requires 64-bits. Attempting to run a 64-bit only
assembly on 32-bit Windows or call the assembly from a 32-bit process will result
in a runtime error. However, if an app is compiled as x86, it will be run by the x64
system in WoW64, and it will be able to load 32-bit DLLs.

Another important fact to understand is that .NET called code assumes the bit-ness
of its caller. An Any targeted assembly that is called by an x86 executable is JIT
compiled to 32-bit code. Likewise an Any targeted assembly that is called by an Any
executable running on a 64-bit OS is JIT compiled to 64-bit code.

The PowerBuilder .NET Story
 As you can see in the screenshot from .Net Reflector in Figure 1, PowerBuilder 12.0

.NET assemblies were compiled using an x86 platform model. The same is true for
both v12.1 and v12.5.0 runtime assemblies. This means that these PowerBuilder
.NET versions can only run on a 32-bit platform or under WoW64 on a 64-bit
platform using the memory allocation mechanisms these platforms provide.

Figure 1: PowerBuilder 12.0 x86 Assembly

Similarly, as you can see in Figure 2, PowerBuilder .NET 12.0 application, assembly
and web service targets compile using the x86 model. No support for other memory
models was provided.
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Figure 2: PowerBuilder 12.0 x86 Executable

Why the 32-bit limitation? Because PowerBuilder depends on lots of 32-bit
managed and unmanaged code. Removing and replacing that code has been a
major ongoing refactoring and enhancing effort. Finally in version 12.5.1
engineering has presented us with a nearly 32-bit code free platform

Enter PowerBuilder 12.5.1
 Engineering did a lot of work in the 12.5.1 runtime. As you can see from Figure 3, all

the runtime assemblies are now compiled to the Any platform target. That means
they can run on both 32- and 64-bit platforms.

Figure 3: PowerBuilder 12.5.1 Any Platform Assembly

Additionally, the WPF Application project object painter was enhanced to allow you
to select the code model used to generate your EXE code. Figure 4 shows the 12.5.1
project object painter with the new Platform Target option highlighted. You can
plainly see the two platform options, 32-bit (generates x86 code) and 32-bit or 64-
bit (generates Any code). You choose the appropriate platform target for your
deployment. The deployer does the rest. It's important to note that only the project
object in a WPF Application Target has a Platform Target option. Table 1 shows
how compiler options affect the way PowerBuilder applications are run on the
various platforms.

CIO, CTO & Developer Resources

The other target types (PB and .NET Assembly and WCF Service) generate code
that is always called by other code. Their bit-ness is determined by that of the
caller. Assemblies and Services default to the Any platform type. Flash!
PowerBuilder assemblies can now be called by C# x64 or Any code format
applications. IIS running 64-bit can now host PowerBuilder 12.5.1 generated
assemblies and PowerBuilder Web Services.

Project Object:
App EXE Format

Platform CLR JIT bit
Format

PB Assembly
Format

Emulator

32-bit 32-bit 32-bit 32-bit or 64-bit None

32-bit 64-bit 32-bit 32-bit or 64-bit WOW64

32-bit or 64-bit 32-bit 32-bit 32-bit or 64-bit None

32-bit or 64-bit 64-bit 64-bit 32-bit or 64-bit None
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Table 1: Compiler option runtime effect

 

Figure 4: Platform Target option

Are We There Yet?

You know the feeling. It's been a long drive and you're sitting in the back seat
without a clear picture of when you'll arrive. So are you there yet? Let me tell you
where the platform is today and you can decide if you're there.

As mentioned above, all PowerBuilder runtime assemblies target the Any platform
and you can select the target platform code format in which to generate your own
assemblies (exe is an assembly). However, even though the vast majority of
platform functionality is Any platform compliant, not all functionality in the 12.5.1
runtime assemblies is free of 32-bit dependencies. Some code in a few runtime
assemblies still interoperates with C++ managed 32-bit libraries. Figure 5 shows an
example of a PowerBuilder runtime assembly having a 32-bit dependency. Code in
this assembly, if invoked by PowerScript code in your application running in pure
64-bit mode, will throw a BadImageFormatException exception. Your application
will shut down if this exception is left unhandled.

Figure 5: PowerBuilder runtime assembly with 32 bit dependency

Here's a list of functionality with 32-bit dependencies that will perform properly
when invoked in x86 mode but will throw an exception when invoked in a 64-bit
context:
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http://downloads.sys-con.com/download/wc_cc15e_Ericsson
http://downloads.sys-con.com/download/wc_cc15e_SoftLayer
http://downloads.sys-con.com/download/wc_cc15e_Ericsson
https://www.youtube.com/watch?v=BbHyHbSIAlc
http://downloads.sys-con.com/download/wc_cc15e_Cloud_PowerPanel
http://downloads.sys-con.com/download/wc_cc15e_DevOps_PowerPanel
http://downloads.sys-con.com/download/wc_cc15e_IoT_PowerPanel
http://downloads.sys-con.com/download/wc_cc15e_MS_IoT_PowerPanel
http://virtualizationconference.com/
http://downloads.sys-con.com/download/wc_cc14w_microsoft
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1. All non-ADO.NET database drivers (You can only connect to a DB using a 64
bit compatible ADO.NET driver). Figure 6 shows one such ADO.NET
compatible DB provider

2. OLE functionality. Most ActiveX controls are 32 bit
3. MailSession functionality (PowerScript MAPI functionality)
4. String functions ending in "A" such as FillA and LeftA (These functions are

only used in DBCS environments. "A" functions temporarily convert a string
from Unicode to DBCS based on the current locale then return the number
of bytes NOT the number of characters. You should be invoking the Non-"A"
functions such as Left and Right which tell you the number of characters,
not the number of bytes.)

5. Reading PSR files
6. <<DW>>SaveAs( Excel8! )
7. MobiLink Synchronization

Figure 6: ADO.NET 64 bit compatible DB provider

If your code has or depends on any of the above mentioned functionality, what you
must do to run it on a 64-bit platform depends on the Target type. If the code is in a
WPF application, choose the 32-bit Platform Target option when building the EXE.
Windows will run the app and load all its assemblies in WoW64 mode. If it's in a
WCF Web Service, configure the hosting IIS or application pool to "Enable 32-bit
application." IIS or the application pool will run in WOW64 mode.

Other Caveats, Tips and Workarounds
 The PowerBuilder.NET IDE will continue to require a 32-bit OS. It will run on

WoW64. Consequently you will not be able to Debug code running pure 64-bit. You
will continue to be able to debug code running under WoW64.

It would be useful to have a code analysis or migration tool that would scan a
Target and warn about potentially problematic code. Unfortunately, the
PowerBuilder toolset does not supply such a tool. Currently you have to manually
search your code for potential issues.

If you want your code to be dual platform compatible, .NET 4.0 provides a property
you can test to determine if an app is running on a 64-bit platform. Figure 7 shows
the property.

Figure 7: 64-bit test property

As you can see in Figure 8, the PFC platform service relies on 32-bit external
libraries. In this particular case, Microsoft used the used the "32" suffix for its 64-
bit DLLs to minimize migration impact, so no change is necessary. However, when
migrating applications that rely on custom 32-bit external functions, you will need
to recompile those functions to be compatible with a 64-bit platform.

Figure 8: PFC Local External Functions

Conclusion
 Engineering has done a yeoman's job of delivering an almost feature complete 64-

bit compatible compiler and runtime platform. However, it looks like we'll have to
wait until version 15 for any pure database driver compatible 64-bit compatibility.
At that point I expect the 64-bit deployment floodgates to open wide.

http://downloads.sys-con.com/download/wc_cc14w_qubell
http://downloads.sys-con.com/download/wc_cc14w_verizon
http://downloads.sys-con.com/download/wc_cc14w_edgecast
http://downloads.sys-con.com/download/wc_cc14w_cisco
http://downloads.sys-con.com/download/wc_cc14w_sap
http://downloads.sys-con.com/download/wc_cc14w_softlayer
http://downloads.sys-con.com/download/pp_Lunch_Power_Panel
http://downloads.sys-con.com/download/pp_Big_Picture_of_Cloud


30/06/2019 Breaking Platform Limitations | PowerBuilder Journal

pbdj.sys-con.com/node/2187602 6/8

Long Live PowerBuilder!

Published March 2, 2012 – Reads 11,927 
 Copyright © 2012 SYS-CON Media, Inc. — All Rights Reserved. 

 Syndicated stories and blog feeds, all rights reserved by the author.

More Stories By Yakov Werde
Yakov Werde, a 25 year IT industry veteran, is a member of TeamSybase and

the newly formed Sybase Customer Evangelist Team. Yakov is a recognized

author, speaker and trainer who has been designing and delivering

PowerBuilder, .NET, EaServer, Web App Development, and Java training for over

14 years to corporate, military and government developers. Prior to discovering

his aptitude as an educator, Yakov worked as an architect, project manager and

application coder in the trenches of application software development. Yakov

holds a Masters in Education with a specialty in instructional design for online

learning from Capella University and a BS in math and computer science from

Florida International University. Yakov, managing partner of eLearnIT LLC

(www.elearnitonline.com), authors and delivers workshops and web based

eLearning tutorials to guide professional developers toward PowerBuilder Classic

and .NET mastery. Follow Yakov on Twitter as @eLearnPB

Comments (0)

Share your thoughts on this story.

Add your comment 
 

You must be signed in to add a comment. Sign-in | Register

In accordance with our Comment Policy, we encourage comments that are on

topic, relevant and to-the-point. We will remove comments that include profanity,

personal attacks, racial slurs, threats of violence, or other inappropriate material

that violates our Terms and Conditions, and will block users who make repeated

violations. We ask all readers to expect diversity of opinion and to treat one

another with dignity and respect.

 
 Preview  Post

 

Top Stories

Where Are RIA Technologies Headed in 2008?

PowerBuilder History - How Did It Evolve?

Creation and Consumption of Web Services with PowerBuilder

Cloud People: A Who's Who of Cloud Computing

DDDW Tips and Tricks

Cloud Expo 2011 East To Attract 10,000 Delegates and 200 Exhibitors

Working with SOA & Web Services in PowerBuilder

Cloud Expo, Inc. Announces Cloud Expo 2011 New York Venue

Dynamically Creating DataWindow Objects

Cloud Expo and The End of Tech Recession

All Time

Server Monitoring

 Cloud Expo 2011
East To Attract

Apache

 
C12G Labs
Announces the
Release of
OpenNebulaPro 3.6

The Top 250 Players in
the Cloud Computing

SYS-CON.TV

 API Economy By
@AkanaInc |
@ThingsExpo #IoT

Log Management

 HP Virtualization to
Field Cloud Storage

FinTech Journal

 WebRTC Summit at
Cloud Expo Agenda
Announced

@ThingsExpo

 DivvyCloud to
Exhibit at
@CloudExpo NY |

http://www.addthis.com/bookmark.php
http://yakovwerde.sys-con.com/
http://twitter.com/#!/eLearnPB
https://www.sys-con.com/user?destination=node%2F2187602%23feedback
http://id.sys-con.com/user/register
http://pbdj.sys-con.com/node/456101
http://pbdj.sys-con.com/node/124571
http://pbdj.sys-con.com/node/2133766
http://pbdj.sys-con.com/node/471968
http://pbdj.sys-con.com/node/42519
http://pbdj.sys-con.com/node/1554956
http://pbdj.sys-con.com/node/170853
http://pbdj.sys-con.com/node/1676444
http://pbdj.sys-con.com/node/42541
http://pbdj.sys-con.com/node/1178636
http://redhat.sys-con.com/
http://redhat.sys-con.com/node/1554956
http://redhat.sys-con.com/node/1554956
http://apache.sys-con.com/
http://apache.sys-con.com/node/2319425
http://apache.sys-con.com/node/1386896
http://tv.sys-con.com/
http://tv.sys-con.com/node/3264884
http://tv.sys-con.com/node/3264884
http://hp.sys-con.com/
http://hp.sys-con.com/node/563148
http://hp.sys-con.com/node/563148
http://openstack.sys-con.com/
http://openstack.sys-con.com/node/2787966
http://openstack.sys-con.com/node/2787966
http://iot.sys-con.com/
http://iot.sys-con.com/node/4081343
http://iot.sys-con.com/node/4081343


30/06/2019 Breaking Platform Limitations | PowerBuilder Journal

pbdj.sys-con.com/node/2187602 7/8

Cloud Expo
Home
Register
Speakers
Sessions
Schedule
Exhibitors
Sponorship Info
Conference Info
Call For Papers
Media Sponsors

Big Data
DevOps
Cloud
WebRTC
IoT

CIO, CTO & Developer Resources

:(
 

 All the World’s a Cloud
 All of Cloud Is at Cloud Expo!
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Join Us in New York City, November 11-13 

  
Cloud computing software is eating the world, and each day is bringing new developments in this
world. 

  
Yesterday's debate about public vs. private has transformed into the reality of hybrid cloud: a recent
survey shows that 74% of enterprises have a hybrid cloud strategy. 

  
Meanwhile, 94% of enterprises are using some form of XaaS – software, platform, and Infrastructure
as a Service.

  
Big Data | Analytics and the emerging Internet of Things (IoT) are driving exponentially increased
demands on datacenters and developers alike, as we cross the zettabyte horizon this year.

  
Containers and microservices are now part of every PaaS conversation, and IaaS providers are
increasingly competing for platform customers. 

  
WebRTC continues to reform web communications, and DevOps is pushing its way into an enterprise
IT world that is increasingly agile, lean, and continuous.

  
Through all this, Cloud Expo remains the single independent event where delegates and technology
vendors can meet to experience and discuss the entire world of the cloud.

  
Only Cloud Expo brings together all this in a single location:
• Cloud Computing

 • Big Data | Analytics
 • Internet of Things

 • Containers | Microservices
 • WebRTC

 • DevOps
  

Cloud computing budgets worldwide are reaching into the hundreds of billions of dollars, and no
organization can survive long without some sort of cloud migration strategy. Each month brings new
announcements, use cases, and success stories. 

  
Cloud Expo offers the world's most comprehensive selection of technical and strategic Industry
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Keynotes, General Sessions, Breakout Sessions, and signature Power Panels. The exhibition floor
features 100+ exhibitors offering specific solutions and comprehensive strategies. 

  
The floor also features a Demo Theater that give delegates the opportunity to get even closer to the
technology they want to see and the people who offer it. 

  
Attend Cloud Expo. Create your own custom experience. Learn the latest from the world's best
technologists. Talk to the vendors you are considering, and put them to the test.

  
See you in New York! 

 

Carmen Gonzalez, 
 carmen (at) sys-con.com.
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