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XAML Applications Performance




e Use shared resource definitions on the

Window/Application level

* Use static resources rather than dynamic ones

e Set Opacity on Brushes rather than Elements to
prevent the generation of a temporary surface for the

element



Reduce the number of visuals (more to follow)

Use virtualized containers with element recycling
Refrain from using BitmapEffects

Set the neutral culture using
NeutralResourcesLanguageAttribute to prevent lookup

of satellite assemblies



* Fix binding errors to prevent expensive binding path

resolutions

* Bind to IList rather than IEnumerable, because the CLR
generates an IList to wrap it

* For adding/removing data from data sources, bind to

ObservableCollection<T> rather than IList



* Use Convertors instead of DataTemplateSelectors

* For virtualized control, the convertors will be invoked

for each cell coming into view

* Apply processing in code-behind and bind to

transformed/formatted data



* For virtualized item controls, the conversion logic will

be invoked for each cell coming into view
* Avoid unbound columns and convertors - apply

processing in code-behind and bind to transformed

data



So...XamDataGrid is the most
sophisticated control we use. How
do we speed It up?



The smaller the number of Ul
elements visible, the better
performance



e XamDataGrid uses editors for editing and formatting:

e Currencies — 12 elements
e Numbers — 12 elements

e DateTime — 20 elements



Use lean templates for read-only
columns



e XambDataGrid uses editors for editing and formatting:

e Currencies — 3 elements
e Numbers — 3 elements

e DateTime — 3 elements



 Download the read-only templates here:

http://bit.ly/16eW3K7

* Set the AllowCellVirtualization and
ForceCellVirtualization properties to true (on each

field where the read-only templates are applied



* If you're using your own CellValuePresenter with no

editor inside, XDG instantiates the cells in the column
when not visible horizontally
* AllowCellVirtualization and ForceCellVirtualization
(true) tell the grid that these cells won’t impact row

height and can be virtualized



Demo — Optimized Templates

Symb¢ 'Side | Filed Ren Typ | CA | CB CC ||(CD CE CF | CG CH O g ||l |laa |[em || |jco [|ep || ||er
& 5 (5 items)
PPWC B g 5 LAGGR 33190 39046 557 7204 -17071 -7309 1909 -9070 14888 -130 23550 7961 -1086 6710 -129.88 12275 12488 23035
BZQM B 1 5 LAGGR -1457 27642 28097 27477 31565 2761 13122 -945 18304 15007 19376 21297 -10469 30883 3795 -137.74 5092 16598
HKLL B 6 5 LAGGR -25459 28195 -11913 6862 -30.60 906 16556 -1587 -8848 35312 1141 -6483 -4843 18667 -15751 8623 6088 976
MO0 B 8 5 LAGGR 20897 1259 -3355 -17.31 8776 29840 16569 4520 8837 8565 -10446 11823 3899 8482 40145 14505 2662 -3606
TSRE B 7 5 LAGGR 6961 -20130 -34121 19598 6843 7221 17725 -11959 19735 -4694 34590 1340 6559 5888 13241 6756 433 23085
| 4 (6 items)
AHSE B 6 4 LAGGR 2979 27710 14643 16213 11765 -16786 -372 -2815 7915 -9393 28938 22583 -17754 33612 16047 1487 -21013 14522
B 0 4 LAGGR -2962 11496 -99.69 18965 1258 2103 44884 6432 -12104 4932 4203 2340 24154 38687 24488 -17856 4185 11152
OQMH B 8 4 LAGGR 853 9549 13578 -22147 5871 -4299 -8693 -12821 5582 -50.48 -4375 -462 -15751 2126 -13552 -179.81 16713 -195.06
GDHS B 9 4 LAGGR 14851 -187.62 14113 7735 12785 6710 -7530 -485 -180.88 109.17 -11336 22193 -18204 -785 17414 348  -3357 17.80
QDK B 3 4 LAGGR -16217 21325 -24338 302  -11973 7724 16698 -10239 4242 3563 9588 25862 12679 28226 -13550 -39388 30231 -7117
PEY B 8 4 LAGGR 38355 18817 -44.92 39855 11342 4740 49866 8379 -3037 28877 8244 40070 14889 4275 38391 3752 15184 8L10
=| 3 (5items)
GAAD B 9 3 LAGGR 9985 9644 17153 16426 3258 -962 25014 4683 -18439 -3206 12888 20255 20521 2041 184 21087 -5341 7507
KMHR B 2 3 LAGGR 22606 4750 2681 207.33 7195 23892 18891 30453 11222 22124 -5090 27451 14938 15863 -5431 -15404 -B0S8 27.38
UXTV B 1 3 LAGGR 9449 -3714 30487 35517 -7523 -4950 18592 -13483 21455 28569 37333 20511 15017 3920 11999 -2036 32486 8953
UNTE B 6 3 LAGGR 8790 22499 15728 12333 -5338 43262 -5743 12405 28594 9604 257.68 20433 -89.56 1163 6280 11543 20187 -156.76
KUQQ B 9 2 LAGGR 26815 1525 -1704 -3964 -1462 -14745 -281.90 29175 4068 25463 12050 26242 19323 -7274 -357 6886 -207 11214
NP B 0 3 LAGGR -10772 21921 10557 2316 12636 7482 11260 -1812 -60.83 29041 9646 2563 -479 26648 5247 39120 19.00 66.08
2| 2@ items)
FUUP B 9 LAGGR -11155 -9117 55340 10229 -10248 30979 3165 -87.89 -40.81 287.62 11812 -24806 12351 18085 -13430 5372 15731 -9510
PDZF B 7 2 LAGGR 2230 5L03 -2859 -13415 15006 6296 4348 1798 9454 4835 25819 12561 8590 -048 20774 18155 21666 -128.65
YOAF B 2 z LAGGR -7645 12067 27165 -9022 -88.83 6431 23270 -4935 -80.88 -14415 1838 16507 -2806 16194 11827 -B563 13939 33766
& 1(7 items)
JopY B 7 1 LAGGR 8851 9195 11235 10524 12124 -3779 -2043 -341 22085 -963 -220 11117 327.05 -31566 277.03 -14582 6392 -253.01
NINU B 2 1 LAGGR -2798 6432 6085 9213 7810 18253 11717 -4886 15203 9762 -6348 -3433 1245 -6662 -13688 -9732 -28128 -163.62
LOXZ B 4 1 LAGGR 5851 -60.97 -101.04 -1126 14465 32636 15209 -12138 1541 37.88 34090 27304 4616 19252 13078 22789 31971 11818



Process data as far as possible
from the Ul



e Default XamDataGrid does filtering, sorting, grouping

on Ul thread

* Requires loading of ALL records not currently visible
* Memory footprint

* Initial loading delay



12.1 XamDataGrid added API to enable

sorting/grouping/filtering on the ListCollectionView and

manually

Enables you to create a middle tier of your application to

handle data processing



e SortEvaluationMode

* GroupByEvaluationMode
* FilterEvaluationMode

* Auto

* UseCollectionView

* Manual (use RecordFilterChanging/ed)



e SummaryEvaluationMode

* Auto
e Manual

* Useling



Demo — External Sorting

Symb¢ 'Side | Filed Ren Typ | CA | CB CC ||(CD CE CF | CG CH O g ||l |laa |[em || |jco [|ep || ||er
& 5 (5 items)
PPWC B g 5 LAGGR 33190 39046 557 7204 -17071 -7309 1909 -9070 14888 -130 23550 7961 -1086 6710 -129.88 12275 12488 23035
BZQM B 1 5 LAGGR -1457 27642 28097 27477 31565 2761 13122 -945 18304 15007 19376 21297 -10469 30883 3795 -137.74 5092 16598
HKLL B 6 5 LAGGR -25459 28195 -11913 6862 -30.60 906 16556 -1587 -8848 35312 1141 -6483 -4843 18667 -15751 8623 6088 976
MO0 B 8 5 LAGGR 20897 1259 -3355 -17.31 8776 29840 16569 4520 8837 8565 -10446 11823 3899 8482 40145 14505 2662 -3606
TSRE B 7 5 LAGGR 6961 -20130 -34121 19598 6843 7221 17725 -11959 19735 -4694 34590 1340 6559 5888 13241 6756 433 23085
| 4 (6 items)
AHSE B 6 4 LAGGR 2979 27710 14643 16213 11765 -16786 -372 -2815 7915 -9393 28938 22583 -17754 33612 16047 1487 -21013 14522
B 0 4 LAGGR -2962 11496 -99.69 18965 1258 2103 44884 6432 -12104 4932 4203 2340 24154 38687 24488 -17856 4185 11152
OQMH B 8 4 LAGGR 853 9549 13578 -22147 5871 -4299 -8693 -12821 5582 -50.48 -4375 -462 -15751 2126 -13552 -179.81 16713 -195.06
GDHS B 9 4 LAGGR 14851 -187.62 14113 7735 12785 6710 -7530 -485 -180.88 109.17 -11336 22193 -18204 -785 17414 348  -3357 17.80
QDK B 3 4 LAGGR -16217 21325 -24338 302  -11973 7724 16698 -10239 4242 3563 9588 25862 12679 28226 -13550 -39388 30231 -7117
PEY B 8 4 LAGGR 38355 18817 -44.92 39855 11342 4740 49866 8379 -3037 28877 8244 40070 14889 4275 38391 3752 15184 8L10
=| 3 (5items)
GAAD B 9 3 LAGGR 9985 9644 17153 16426 3258 -962 25014 4683 -18439 -3206 12888 20255 20521 2041 184 21087 -5341 7507
KMHR B 2 3 LAGGR 22606 4750 2681 207.33 7195 23892 18891 30453 11222 22124 -5090 27451 14938 15863 -5431 -15404 -B0S8 27.38
UXTV B 1 3 LAGGR 9449 -3714 30487 35517 -7523 -4950 18592 -13483 21455 28569 37333 20511 15017 3920 11999 -2036 32486 8953
UNTE B 6 3 LAGGR 8790 22499 15728 12333 -5338 43262 -5743 12405 28594 9604 257.68 20433 -89.56 1163 6280 11543 20187 -156.76
KUQQ B 9 2 LAGGR 26815 1525 -1704 -3964 -1462 -14745 -281.90 29175 4068 25463 12050 26242 19323 -7274 -357 6886 -207 11214
NP B 0 3 LAGGR -10772 21921 10557 2316 12636 7482 11260 -1812 -60.83 29041 9646 2563 -479 26648 5247 39120 19.00 66.08
2| 2@ items)
FUUP B 9 LAGGR -11155 -9117 55340 10229 -10248 30979 3165 -87.89 -40.81 287.62 11812 -24806 12351 18085 -13430 5372 15731 -9510
PDZF B 7 2 LAGGR 2230 5L03 -2859 -13415 15006 6296 4348 1798 9454 4835 25819 12561 8590 -048 20774 18155 21666 -128.65
YOAF B 2 z LAGGR -7645 12067 27165 -9022 -88.83 6431 23270 -4935 -80.88 -14415 1838 16507 -2806 16194 11827 -B563 13939 33766
& 1(7 items)
JopY B 7 1 LAGGR 8851 9195 11235 10524 12124 -3779 -2043 -341 22085 -963 -220 11117 327.05 -31566 277.03 -14582 6392 -253.01
NINU B 2 1 LAGGR -2798 6432 6085 9213 7810 18253 11717 -4886 15203 9762 -6348 -3433 1245 -6662 -13688 -9732 -28128 -163.62
LOXZ B 4 1 LAGGR 5851 -60.97 -101.04 -1126 14465 32636 15209 -12138 1541 37.88 34090 27304 4616 19252 13078 22789 31971 11818



* In12.1 we’ve added an optimization to substantially

improve on sorting real-time data

* Invoke the re-sort only when sorted field is changed,

instead of any field on record



Demo — Real-Time Sorting

Symb¢ 'Side | Filed Ren Typ | CA | CB CC ||(CD CE CF | CG CH O g ||l |laa |[em || |jco [|ep || ||er
& 5 (5 items)
PPWC B g 5 LAGGR 33190 39046 557 7204 -17071 -7309 1909 -9070 14888 -130 23550 7961 -1086 6710 -129.88 12275 12488 23035
BZQM B 1 5 LAGGR -1457 27642 28097 27477 31565 2761 13122 -945 18304 15007 19376 21297 -10469 30883 3795 -137.74 5092 16598
HKLL B 6 5 LAGGR -25459 28195 -11913 6862 -30.60 906 16556 -1587 -8848 35312 1141 -6483 -4843 18667 -15751 8623 6088 976
MO0 B 8 5 LAGGR 20897 1259 -3355 -17.31 8776 29840 16569 4520 8837 8565 -10446 11823 3899 8482 40145 14505 2662 -3606
TSRE B 7 5 LAGGR 6961 -20130 -34121 19598 6843 7221 17725 -11959 19735 -4694 34590 1340 6559 5888 13241 6756 433 23085
| 4 (6 items)
AHSE B 6 4 LAGGR 2979 27710 14643 16213 11765 -16786 -372 -2815 7915 -9393 28938 22583 -17754 33612 16047 1487 -21013 14522
B 0 4 LAGGR -2962 11496 -99.69 18965 1258 2103 44884 6432 -12104 4932 4203 2340 24154 38687 24488 -17856 4185 11152
OQMH B 8 4 LAGGR 853 9549 13578 -22147 5871 -4299 -8693 -12821 5582 -50.48 -4375 -462 -15751 2126 -13552 -179.81 16713 -195.06
GDHS B 9 4 LAGGR 14851 -187.62 14113 7735 12785 6710 -7530 -485 -180.88 109.17 -11336 22193 -18204 -785 17414 348  -3357 17.80
QDK B 3 4 LAGGR -16217 21325 -24338 302  -11973 7724 16698 -10239 4242 3563 9588 25862 12679 28226 -13550 -39388 30231 -7117
PEY B 8 4 LAGGR 38355 18817 -44.92 39855 11342 4740 49866 8379 -3037 28877 8244 40070 14889 4275 38391 3752 15184 8L10
=| 3 (5items)
GAAD B 9 3 LAGGR 9985 9644 17153 16426 3258 -962 25014 4683 -18439 -3206 12888 20255 20521 2041 184 21087 -5341 7507
KMHR B 2 3 LAGGR 22606 4750 2681 207.33 7195 23892 18891 30453 11222 22124 -5090 27451 14938 15863 -5431 -15404 -B0S8 27.38
UXTV B 1 3 LAGGR 9449 -3714 30487 35517 -7523 -4950 18592 -13483 21455 28569 37333 20511 15017 3920 11999 -2036 32486 8953
UNTE B 6 3 LAGGR 8790 22499 15728 12333 -5338 43262 -5743 12405 28594 9604 257.68 20433 -89.56 1163 6280 11543 20187 -156.76
KUQQ B 9 2 LAGGR 26815 1525 -1704 -3964 -1462 -14745 -281.90 29175 4068 25463 12050 26242 19323 -7274 -357 6886 -207 11214
NP B 0 3 LAGGR -10772 21921 10557 2316 12636 7482 11260 -1812 -60.83 29041 9646 2563 -479 26648 5247 39120 19.00 66.08
2| 2@ items)
FUUP B 9 LAGGR -11155 -9117 55340 10229 -10248 30979 3165 -87.89 -40.81 287.62 11812 -24806 12351 18085 -13430 5372 15731 -9510
PDZF B 7 2 LAGGR 2230 5L03 -2859 -13415 15006 6296 4348 1798 9454 4835 25819 12561 8590 -048 20774 18155 21666 -128.65
YOAF B 2 z LAGGR -7645 12067 27165 -9022 -88.83 6431 23270 -4935 -80.88 -14415 1838 16507 -2806 16194 11827 -B563 13939 33766
& 1(7 items)
JopY B 7 1 LAGGR 8851 9195 11235 10524 12124 -3779 -2043 -341 22085 -963 -220 11117 327.05 -31566 277.03 -14582 6392 -253.01
NINU B 2 1 LAGGR -2798 6432 6085 9213 7810 18253 11717 -4886 15203 9762 -6348 -3433 1245 -6662 -13688 -9732 -28128 -163.62
LOXZ B 4 1 LAGGR 5851 -60.97 -101.04 -1126 14465 32636 15209 -12138 1541 37.88 34090 27304 4616 19252 13078 22789 31971 11818



Perform formatting away
from the Ul



* Format data in the application layer and bind to

formatted values

 Converters are evaluated for each cell scrolled into

view on the Ul layer, which should be avoided



* Instead of Triggers, use a binding to a brush which is

evaluated in the view model to evaluate the conditions

and set brushes before data is bound to the view



<Style x:Key="myStateCellStyle"” TargetType="{x:Type igDP:CellValuePresenter}"
BasedOn="{StaticResource cvpStyle}">
<!--binding on the brush evaluated only once per cell-->
<Setter Property="Background” Value="{Binding Dataltem.RowBackgroundColour}"/>
<Setter Property="Foreground” Value="White"/>
</Style>

- X:Key="myStatusCellStyle"” TargetType="{x:Type igDP:CellValuePresenter}"
BasedOn="{StaticResource cvatyle}"I
<Style.Triggers>
<l--bindings on the data item evaluated twice per cell -->
<DataTrigger Binding="{Binding Path=Dataltem.IsYes,FallbackValue=false}" Value="True">
<Setter Property="Background” Value="{Binding Path=DataItem.YesColor}" />
<Setter Property="Foreground” Value="White"/>
</DataTrigger>
<DataTrigger Binding="{Binding Path=DataItem.IsNo,FallbackValue=false}" Value="True">
<Setter Property="Background” Value="{Binding Path=DataItem.NoColor}" />
<Setter Property="Foreground” Value="White"/>
</DataTrigger>
</Style.Triggers>



Preload Ul Controls to ensure fast
loading times



* Preload controls (IG XamDataGrid) in a window not

shown to user during initialization

e Causes the controls to be JIT-ted before they’re used

* Ensures fast first-time loading



* Requires a change in application initialization logic

e Document well



External operations demo - http://bit.ly/QNPmMUF

Simplified templates demo - http://bit.ly/LlIo6Wh
Sorting update demo - http://bit.ly/SPxk6s
Preloading demo - http://bit.ly/14sjLEm
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