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Introduction

With the release of Delphi XE6 and Embarcadero's emphasis on Quality, Performance, and Stability (QPS), |
wanted to see for myself the level of improvement, especially in performance. Delphi XE6 is definitely faster
and more responsive than the last few versions, especially in FMX, but | wanted to see if | could quantify the
performance improvement. There have been a couple recent articles and posts about XE6's speed (see
http://www.dewresearch.com/news/232-rad-studio-xe6-lo-and-behold- and
http://www.delphitools.info/2014/05/07/a-look-at-improved-inlining-in-delphi-xe6/). This document records my
explorations into the performance differences between Delphi 2010, XE, XE2, XE3, X4, XE5, and XE6. Before
starting, | made some predictions about what | would see when comparing Delphi 2010-XE6.

1 EXE size will probably increase with every version of Delphi. This was based on the fact that
every version of Delphi has been adding to the runtime library (RTL). After using
Borland/CodeGear/Embarcadero products for almost 2 decades, | would be surprised if the linkers
have improved much to remove unused code.

1 FMX executables will be larger than VCL executables. This is completely expected as FMX
controls are non-native controls (i.e., they don't use OS level equivalents) so all the drawing and
interaction code must be compiled into the executable.

1 FMX executables will be slower than VCL executables, though each new version of Delphi for a
platform should improve. See second bullet above. However, | expect Embarcadero has been
working hard on improving FMX execution so | would expect every version to be slightly faster than the
previous.

1  Win32 and Win64 compilation should be faster than other platforms. Embarcadero has a long
history with developing for the Windows platform so these versions should be far superior to other
platforms. Also, with the use of LLVM compiler and linker, | expect the compilation to be MUCH slower
as now Object Pascal becomes a at least 2-pass compiler: compilation of object pascal into LLVM
bytecode and then the compilation and linking of that code into the final platform executation. As
LLVM bytecode from what | understand is language independent, | would expect it does 2 pass
compilation like C.

Windows FMX executables will be faster than other platforms' FMX executables. | have much
less confidence in this prediction as the LLVM compilers for each platform are not under
Embarcadero's control so it is possible that a platform vendor will optimize LLVM code much better
than Embarcadero. However, | base this prediction on the fact that it is far easier to debug and
optimize on Delphi's native platform than other platforms so | expect that Windows will be where
Embarcadero has put in most of their optimization efforts.

Methodology

For the tests in this document, | created sample applications and compiled them in Release configuration for
each version of Delphi 2010 to XEB6 (if applicable). All compilation tests (including for OSX, iOS, and Android
targets) were performed on my Windows 7 box, and, if possible, compiled from the command line to avoid
Delphi IDE overhead (this was not possible with some of the mobile tests). Windows testing was performed on
this box (Microsoft Windows 7 64-bit, Intel 17 930 @ 2.8 GHz CPU, and 6 GB RAM) with all applications except
Microsoft Excel (to record test results) closed. iOS applications were tested on an iPod Touch deployed
directly to the device in debug mode. Android app were tested on a Nexus 7 (2013) deployed directly to the
device in release mode. iOS applications by necessity were in Debug configuration in order to be able to
compile and deploy them to my iOS device. Every test was performed a minimum of 3 times. The best 3 times
were averaged to produce a final value.

Tests

There are 3 major application types used for the performance tests. Each major application type had at least 3
applications written to explore performance including VCL, FMX, and FMX Mobile.
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1. Hello World Tests
a. Hello World Compilation Tests
b. Hello World Speed Tests
c. Hello World Mobile Speed Tests

2. Inference Engine Component Suite Speed Tests
a. |ECS Advanced Console Speed Tests
b. [IECS Basic Console Speed Tests
c. |IECS Mobile Speed Tests

3. RiverSoftAVG SVG Component Library (RSCL) Tests
a. RSCL Drawing Speed Tests
b. RSCL FMX Primitives Speed Tests
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Hello World Tests

About the Hello World Test Applications
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My first test was to create a slightly complex Hello World Delphi
application for VCL, FMX, and Mobile (iOS and Android). This
application is a variant of the classic Delphi application of a TEdit,
TListBox, and TButton. Instead of one add of the TEdit constant
every click of the button, each click would fill a TListBox or a TMemo ™
with some number of repetitions. The
TListBox.ltems.BeginUpdate/EndUpdate and
TMemo.Lines.BeginUpdate/EndUpdate could be turned on or off. In et
addition, a number could be optionally be appended to each TEdit Ml iz
string (to avoid any efficiencies with using the same string each
addition). The Hello World source code for VCL, FMX, and Mobile
can be downloaded http://riversoftavg.com/blogs/wp- AR
content/uploads/2014/05/HelloWorldPerformance.zip. e e e DA

} Fol Latoon { Fol Merr

N
N

Hello World Compilation Tests Figurel HelloWorld FMXApplication Screensho

For our first tests, | wanted
to see how much = = =

O T e e VCL Hello World Compilation (Win32)
improving the various

compilers (Win32, Win64, :
0OSX, i0S, and Android) for HelHniXEs
each version of Delphi, Delphi XES
both in terms of compilation

speed and final executable Delphi XE4
size. | know that this is a

trivial part of the DelphiXE3
performance comparison M Average Time (Secs)
but I thought it is important Delphi XE2
to look at every aspect of

the application making DelphiXE
process. | took the Hello

World project described in Delphi 2010
the introduction and ran it

through the various Delphi 0 0.05 0.1 0.15 0.2 0.25
compilers: 2010 to XES6,

Win32, Win64, OSX, iOS, Figure2 Comparisorof compilationtimes for VCLHello World Application (Win32)with Delphi
and Android. 2010to XE6

Hello World, VCL,Win32

For the Win32 test, all compilers from Delphi 2010-XE6 were used. Every compiler was blazingly fast and with
such a small application (101 lines of code), compilation was performed so fast (less than 1/4 of a second)
that the difference between compilers looks like system noise. It must also be noted that the Delphi
2010 and Delphi XE compilers were run from the IDE which explains their slower execution. The
interesting result, however, is EXE size. It has been apparent for a long time that each version of Delphi has
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been increasing the EXE size (i.e., code bloat). The results are backed up with our tests. Every version has
increased the resulting EXE in size from 914KB in Delphi 2010 to over 2 MB (2258KB) in Delphi XES6.
The biggest jumps were from XE to XE2 and XE2 to XE3. Note that this code bloat is not unexpected as
every version of Delphi has been adding to the run-time library. Whether you find this code bloat good or bad
is a matter of opinion as adding features is IMO a good thing. However, it is a shame that the Delphi linker has
not kept pace with development and been aggressive in discarding unused code.

VCL Hello World Exe Size (Win32)

Delphi XE6
DelphiXES
Delphi XE4
DelphiXE3 )
M EXE Size (KB)
DelphiXE2

Delphi XE

Delphi 2010

o

500 1000 1500 2000 2500

Figure3 Comparisorof EXESizesfor VCLHello World Application (Win32)with Delphi2010to XE6

Hello World, VCL,Win64

VCL Hello World Compilation (Win64)

Delphi XE6
Delphi XES
DelphiXE4
DelphiXE3
M Average Time (Secs)

DelphiXE2

Delphi XE

Delphi2010

o

0.05 01 0.15 0.2 0.25

Figure4 Comparisorof compilationtimes for VCLHello World Application (Win64)with Delphi2010to XE6

With the introduction of Delphi XE2, both Win64 and OSX support were added. For my next tests, | compiled
the Hello World application with the Delphi Win64 compilers. Again, compilation was blazingly fast (less than
1/4 second) though each version of the compiler is very slightly slower than the previous one. However, EXE
size has ballooned to about a MB more than the Win32 version so compilation differences are probably just
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hard drive limited. Again, the EXE sizes are increasing with every version of Delphi. Delphi XE did not
have a Win64 compiler so we cannot see the EXE size increase between those versions, but the jump
from XE2 to XE3 is bad.

VCL Hello World Exe Size (Win64)

Delphi XE6
Delphi XES
DelphiXE4
DelphiXE3
M EXE Size (KB)
DelphiXE2

Delphi XE

Delphi2010

0 1000 2000 3000 4000

Figure5 Comparisornof EXESizedor VCLHelloWorld Application (Win64)with Delphi2010to XE6

Hello World, FMX,Win32

FMX Hello World Compilation
(Win32)

DelphiXE6
DelphiXES
Delphi XE4
DelphiXE3
M Average Time (Secs)
DelphiXE2

Delphi XE

Delphi2010

o

0.1 0.2 03 04

Figure6 Comparisorof compilation times for FMXHello World Application (Win32)with DelphiXE2to XE6

The compilers for Win32 and Win64 are the same as that used for the VCL application. The difference is the
visual component library used (FMX instead of VCL). The Hello World FMX application uses TListBox,
TMemo, TEdit, TCheckBox, etc, but instead of using Windows managed controls, FMX does all of the work
itself. As expected, FMX EXEs are significantly larger than their VCL counterparts. The surprise is by
how much (over 2x as large) and how bad Delphi XE3 EXE sizes are (almost 4x larger). Delphi XE4
dramatically improved EXE sizes over XE3 but was not able to reduce the EXE size to XE2 levels. Since
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then, the EXE size has been slowly creeping up. Compilation speeds seem to track very closely to the EXE
size so my guess is that we are seeing hard drive read/write times.

FMX Hello World Exe Size (Win32)

Delphi XE6
DelphiXES
Delphi XE4
DelphiXE3
M EXE Size (KB)
DelphiXE2

DelphiXE

Delphi 2010

0 2000 4000 6000 8000 10000

Figure7 Comparisorof EXESizesor FMXHello World Application (Win32)with Delphi XE2to XE6

VCL to FMX EXE Size Increase (Win32)

Delphi XE6
Delphi XES
DelphiXE4
DelphiXE3
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DelphiXE2

Delphi XE

Delphi2010

[=]
=
X}
w
~
wn

Figure8 EXESizeincreasebetween VCland FMXHello World applications(Win32)for DelphiXE2to XE6

Hello World, FMX,Win64

The Win64 results closely mirror the Win32 results.
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FMX Hello World Compilation Test
(Win64)

Delphi XE6
Delphi XES
Delphi XE4
DelphiXE3
M Average Time (Secs)
DelphiXE2

Delphi XE

Delphi2010

0 01 0.2 03 04 05

Figure9 Comparisorof compilation times for FMXHello World Application (Win64)with DelphiXE2to XE6

FMX Hello World Exe Size (Win64)

DelphiXE6
Delphi XES
DelphiXE4
DelphiXE3
M EXE Size (KB)
DelphiXE2

Delphi XE

Delphi 2010

0 2000 4000 6000 8000 10000 12000

Figure10 Comparisorof EXESizedor FMXHello World Application (Win64)with DelphiXE2to XE6
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VCL to FMX EXE Size Increase (Win64)

Delphi XE6
Delphi XES
DelphiXE4
Delphi XE3 )
M Ratio
DelphiXE2

Delphi XE

Delphi 2010
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o

Figurell EXESizeincreasebetween VCland FMXHello World applications(Win64)for DelphiXE2to XE6

Hello World, FMX,0SX

FMX Hello World Compilation (OSX)

Delphi XE6
DelphiXES
Delphi XE4
DelphiXE3
M Average Time (Secs)
DelphiXE2

Delphi XE

Delphi 2010

01 02 03 04 05 06

o

Figure12 Comparisorof compilationtimes for FMXHelloWorld Application (OSXwith DelphiXE2to XE6

Finally, we get to compare a completely new platform! With the release of Delphi XE2, OSX support was
added. We see the same growth pattern of EXE size from Delphi XE2 to XEG6, with Delphi XE3 again
being the outlier. In this case, Delphi XEG6 is very slightly faster than XE5 though | wouldn't read too
much into it. An interesting comparision is to compare the size of Delphi FMX applications on OSX (Win32) to
their Windows counterparts (Win32). OSX applications are even larger than their Windows versions,
approximately 1.5x to 2x larger. However, the OSX version from XE3 is not as comparatively huge as other
Delphi versions. Also, it is interesting to see that the OSX compiler is as fast as the WinXX compilers. | believe
that this is because the compiler was written by Embarcadero and does not use LLVM.
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FMX Hello World Exe Size (OSX)
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DelphiXE4
DelphiXE3
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Figurel3 Comparisomof EXESizedor FMXHello World Application (OSX)with DelphiXE2to XE6

FMX Win32 to OSX EXE Size Increase

DelphiXE6
Delphi XES
DelphiXE4
DelphiXE3
DelphiXE2

Delphi XE

Delphi 2010

05 1 15 2

o

Figurel4 EXESizeincreasebetween Win32and OSXHello World applicationsfor DelphiXE2to XE6

Hello World, Mobile, iOSSimand iOSDevice

In Delphi XE4, support was added for compiling and deploying apps to an iOS device (I am going to ignore the
free pascal compiler from XE2). This next generation compiler creates ARM code and then uses XCode
running on the Mac to deploy to an iOS device. | had difficultly compiling a release version of the Hello World
Mobile app for my iPod Touch as | did not want to create a certificate for the app; | had to settle for compiling in
debug for Delphi XE4. Note that these tests do NOT include the XCode part of the compile and deploy
equation.
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Figure15 Compilationtimes for iOSHello World appsfor DelphiXE4to XE6

Mobile Hello World Exe Size (Adhoc
iOSDevice)
Delphi XE6
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M EXE Size (KB)
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0 5000 10000 15000 20000 25000

Figure16 Comparisorof EXESizedor Mobile FMXHelloWorld App (iOS)with DelphiXE4to XE6

As predicted and even without the deployment step, iIOS apps take significantly longer to compile than
Win32, Win64, and OSX. While it is awesome that we can finally compile iOS apps, the compilation process is
much slower (over 10x slower than compiling the same app for Win32) and much, much, MUCH slower when

you finally deploy to device. The move to XE6 (ignoring the spurious XE4 results) has not reduced
compilation time or EXE size.
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i0S to Win32 Compile Speed Ratio

Delphi XE6
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Figurel7 Comparisorof compilationtimes for Mobile FMXHello World App (iOS)with DelphiXE4to XE6
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Hello World, Mobile, Android

In Delphi XE5, support was finally added for compiling and deploying apps to an Android device. This next
generation compiler creates ARM code and an APK file and then directly deploys it to an Android device. Note
these tests do not include the deployment times. They are also executed directly in the IDE instead of

the command line.

Mobile Hello World Compilation
(Android)

i M Average Time (Secs)

0 2 - 6 8

Figurel8 Comparisorof compilationtimes for Mobile FMXHello World App (Android) with DelphiXE5to XE6
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Mobile Hello World Exe Size
(Android)

Delphi XE6
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DelphiXES
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Figure19 Comparisorof EXESizesor Mobile FMXHelloWorld App (Android)with DelphiXE5to XE6

Interestingly, without the deployment step (a big caveat admittedly :-) ), iOS and Android EXE/APK sizes are
comparable and compile in the same amount of time. Like the iOS compilations, Android apps take
significantly longer (almost 12x) to compile than Win32, Win64, and OSX. The move to XE6 has not
reduced compilation time or EXE size over XES5.

Android to Win32 Compile Speed
Ratio

Delphi XE6

W Speed Ratio

Delphi XES

10 12 14

o
~
=y
(=]
]

Figure20 Compilationtime increasebetween Win32and Android Hello World appsfor DelphiXE5to XE6

Compilation Test Results Conclusion

Embarcadero has not been doing a lot of work in increasing compilation speed or reducing EXE size. Except
for Delphi XE3 which seems an outlier, EXE sizes have been going up slowly but steadily as more is added to
the RTL. The addition of FMX greatly increases EXE sizes. The ARM compilers are 10x-12x slower than the
Win32 compiler even without the lengthy deployment step. Delphi XE6 does not improve either compilation
speed or EXE size. However, this is not the most important of Delphi performance.
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Hello World SpeedTests

Finally we get to the interesting part of these series of tests. In the previous section, we looked at compilation
speed and EXE size for the Hello World project from the introduction. In this section, we are going to look at
the execution speed for the Hello World project in Delphi 2010 to Delphi XE6, for Win32, Win64 (Delphi XE2-
XEG6 only, OSX (Delphi XE2-XEG6 only), iOS (Delphi XE4-XE6 only), and Android (Delphi XE5-XE6 only). The
Hello World project fills a TListBox or a TMemo with a number of strings with every click of a button. In our
speed tests, we tested adding the string "Hello World" with a number appended after it. The button click adds
10, 100, 1000, or 10000 strings at a time. We are also going to test adding strings inside a
BeginUpdate/EndUpdate, which should be significantly faster unless something has been broken. Note that the
charts display the execution time on the y-axis in milliseconds. The number of strings added as well as if
BeginUpdate/EndUpdate were used are on the x-axis. Except for the VCL charts, the y-axis is logarithmic as
the amount of time to add strings goes up exponentially with FMX applications.

Hello World, VCL,Win32

The first test is with the VCL version of Hello World in Win32. Both the TListBox and TMemo pass their control
handling to the underlying Windows control so unless Embarcadero broke something, we should see little
change between the different versions of Delphi. And that is what we see. Every version of Delphi is able to
fill a TListBox with up to 10000 strings in under a second. Note that using BeginUpdate and EndUpdate
methods speed up the execution by over 30x! Every version of Delphi is able to fill a TMemo with up to
10000 strings in just around 6 seconds with the BeginUpdate/EndUpdate tests finishing in a sixth of the
time.

VCL Hello World Execution Speed, ListBox (Win32)
1000
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800
700 M Delphi2010*
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= 400
- <
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200 m DelphiXE4
100 - M Delphi XES
o - . N ER y
W DelphiXE6
100 1000 10000 100 1000 10000
Begin/EndUpdate Begin/EndUpdate Begin/EndUpdate
Number of strings

Figure21 Comparisorof executionspeedfor filling a TListBoxn the VCLHelloWorld (Win32)with Delphi2010to XE6
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Figure22 Comparisorof executionspeedfor filling a TMemoin the VCLHelloWorld (Win32)with Delphi2010to XE6

Hello World, VCL,Win64

For the 64-bit Hello World application, we can only test with Delphi XE2 through XE6. There are also no

significant execution speed differences between the Delphi versions in Win64. It is, however, gratifying

to see that the promise of Win64 Delphi applications
CPU is realized as the Win64 versions run around 10-25% faster.

larger and consume more memory, it can be worth it in order to see these speed increases.

running native in a Windows 64-bit OS and 64-bit
Even though 64-bit applications are
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Figure23 Comparisorof executionspeedfor filling a TListBoxn the VCLHelloWorld (Win64)with DelphiXE2to XE6
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Figure24 Comparisorof executionspeedfor filling a TMemoin the VCLHelloWorld (Win64)with DelphiXE2to XE6

Figure25 Ratioof VCLHello World executionspeedof Win64/Win32 running with Windows 7 64-bit and 64-bit CPU

Hello World, FMX,Win32

From here on out, we are going to be testing FMX applications. Everything... every pixel, every string, every
button... is drawn by the FMX library and does not use OS controls. It is expected that the FMX applications
will be, not only bigger (as we saw in the last post as all the drawing and interaction code must be compiled into
the application), but may also draw GUI controls slower. Not only can Delphi applications not count on using
OS native controls, but in general FMX controls are much, much richer than their VCL counterparts. The FMX

TListBox implementation will be slower than the VCL implementation for this reason.

However, this section is

about exploring the execution differences between the various Delphi versions. What we hope to see is that
the execution speed will improve with each new version of Delphi, especially with the latest Delphi XE6 and its
mantra of "Quality, Performance, and Stability."
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