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Don't make VIs
reentrant!






LabVIEW topics

Memory manag
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Contiguous xecution settings
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Copy vs In-
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Clusters don’t ex

How to deallocate queues
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1000 kb memory, 50% utilized

500 kB

Contiguous

Fragmented

6 kB



Block diagram
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Out of

contiguous A
memory? ¥




max 75 kB
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So, how to minimize
memory
fragmentation?




Mini llocation
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X 4

button”: Value Change

NumherIT_I;\ji Mumber |[[132}# h
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Mumber




X 4

Mumber Mumber Numher- Mumber
71 . 7 71 .
Yaluek Falue
fMumberk A MNumber

Anything really...
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Encapsulate rows temporarily..,
N Process as 1D array

20 array =0 1k == Treat row as one element = Unpack rows again...
N

%n Third element of row I;] 0
THLE

Sorted 2D array
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A few things
not
to worry about...



No (certain) data copies
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Array slices

Array In memory
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Index Array Array Subset Split 10 Array Transpose 20 Array Decimate 10 Array
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String To Byte Array Cluster To Array Unbundle By Name Bundle By Name
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Byte Array To String Array To Cluster Reverse 1D Array Reverse atring




0]First
0]5econd
0| Third

| | The Word

First

Third

Just pointers

Second




=t O # | Inner @

Just a pointer






Queue memory allocation




Queue memory (de)allocation
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JUST DON'T.






Please set VI execution settings...

13 VI Properties

Category

Allow debugging
Reentrancy
i@ Mon-reentrant execution
(71 Shared clone reentrant execution

(71 Preallocated clone reentrant execution

Reentrancy settings affect memory usage, call
overhead, jitter, and state maintained within the
VI Display Context help for guidance with
selecting the best setting for your use case.

[1nline subVl into calling Vs

Pricrity
normal pricrity

Preferred Execution System

sarmne as caller El
Enahle automatic error handling

"] Run when opened
[T Su spend when called

[T Clear indicators when called

Aut-:n handle menus at launch

ok (s |




Threads

Time-
Critical

Timed
Structure

High

Above
normal

Normal

Background

User Standard  Instrument Data Other Other Timed
Interface /O Acquisition 1 2 Structure



UI th




The transfer buffer

Class ID

Class Name

Is On Block Diagram?
Modified

Owner

Owning VI

Basic Object Flags
Bounds.Area Height
Bounds.Area Width

Radix Visible?
Text Width



The transfer buffer (Write)




The transfer buffer (Read)




The transfer buffer (FP update)

N

60 Hz

If priority
allows!
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High




LabVIEW compiler and runtime

Ready to run?

Clumps Priority?

011010100 011010100

0010010 0010010
001001001 001001001
011010100 011010100 011010100

0010010 eu 20010010,
001001001 001001001 001001001

011010100 011010100

0 g :001001C
001001001 001001001




Priority inheritance

Now subVIis
high priority!
High === B S S I (SR 51710} S SR R S (R R S S E S SR R A S — — — —
Above N D I .
normal

Normal - . - ----



Priority inversion

Normal  — - R S V] o R S S = = = = — — — = — — - — - — — - — - —— - — - — —

thread priori



No shared resources In
high priority code!



Lower performance by single threading

1sec
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1EEC

1EEC
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Threads

Time-
Critical

Timed
Structure

High

Above
normal

Normal

Background

User Standard  Instrument Data Other Other Timed
Interface /O Acquisition 1 2 Structure



Lower performance by single threading
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Threads

Time-
Critical

Timed
Structure

High

Above
normal

Normal

Background

User Standard  Instrument Data Other Other Timed
Interface /O Acquisition 1 2 Structure



Threads

Timed
Structure

High

Above
normal

Normal

Background

User Standard  Instrument Data Other Other Timed
Interface /O Acquisition 1 2 Structure



Lower performance by resource starvation

t t t

Time-Critical ] Time-Ciritical ] Time-Critical @ Time-Critical

VI

Time-Critical
VI

VI VI VI




Don't just raise
priority blindly!








Demo_RootLoop/Main_RootLoopDemo.vi

Theroot loop

Uses the root lo oot loop (examples)

vV v v v v Vv

Menu activa |. Get/Set methods)
One and tw lalog

Open file di l I refnum by name
Open any ty des

Open untyp d clone pool
Run/Abort/S ad by path

*Can run simultaneously in some cases



The "VI pool”

Thiswill be halted

bv root loop
S
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Enable simultaneous calls on reentrant Vs |=4(

Prepare to call and collect
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Static subVI call methods

» Non-reen

» Subrout

» Sharedr

» Prealloc

» Inlined



Static subVI

call methods
Demo


Demo_Reentrancy/ReentrancyDemo.vi

-
i3 call method vs. parallelism

SubVI call method vs. parallelism performance

Non-reentrant Subroutine Shared reentrant | Prealloc reentrant Inlined
1 loop 9x 12% 7x 11x 13x
2 loops 2x 12% 11x 23x 25x
4 loops 1x 12x 12x 42x 48x
8-core test 6 loops 1x 12x 13x 53x 67X
machine 8 loops 1x 12% 14x 62X 85x
10 loops 1 14 x 4x
12 loops 1x\ N\ /123 =\ / 79x

s\ \ | T

VAR /\V




ﬂ Call method vs. parallelism

SubVI call method vs. parallelism performance




Inlining drawbacks

Preallocat
Changes
Canbeh
No debu
No front

vV v v v v Vv

Some limi
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Non-reentrant Sub-
- Allocator

UI thread Root loop




Minimize dynamic mem alloc
Think hard abouf‘resources

Design right, don't fix



