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Recursion in JKI - Two Lines ()f BUSineSS

LabVIEW

W

JKI Consulting

enable our customers to
be highly successful on the
LabVIEW platform

=

JKI Software

make significant and
Innovative contributions
to LabVIEW and its

community
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Types of recursion

= Recursive algorithms

= Structural recursion

= Type recursion
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Recursion in

L abVIEW Types of recursion

= Recursive algorithms

= Structural recursion

= Type recursion
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Recursion in Introduction of recursion In
LabVIEW LabVIEW

= General support introduced in LabVIEW 2009

= Class member dynamic dispatch VI supporting recursion
since LabVIEW 8.5
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Recursion in
LabVIEW

Factorial definition

1
fact(n) = {n -fact(n — 1)
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ecUrsion in Recursive factorial in

FePViER LabVIEW
1 ifn =0
fact(n) = {n fact(n — 1) ifn >0
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ecUrsion in Recursive factorial in
LabVIEW LabVI EW

fact(n) 1 ifn =20
act(n) =
n-fact(n — 1) ifn >0
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Recursion in
LabVIEW

-
13 Quick Sort.vi Block Diagram on Quick Sortlvproj/My Computer

Eile Edit View Project

COperate Tools Window Help

O[njj9l

Dropping VI

13pt Tahama

Quick Sort. lvprojMy Computer «

Drag & drop VI Icon on its own the block diagram

m
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ecursion in Preparing VI for recursive
HabVIEW execution

CTRL + |
rﬁ VI Properties ﬁq‘

Category Execution IEI
Priarity Preferred Execution System
normal priority E| same as caller E|
Allow debugging Enable automatic error handling

Reenfrant execution "] Run when opened

‘@ Share dones between instances

=~ (reduces memory usage) [ suspend when called

-~ Prealocate done for each instance [”] Clear indicators when called
~ (maintains state for each instance) Auto handle menus at launch
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recursionin | SOrting unordered lists with
HabVIEW Quick Sort
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Recursion in
LabVIEW

LabVIEW

Quick sort implementation in

Array

[choose the pivot p index |
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recursively
sort arrays
1lx < p)}and
e >=p)}

QUICE

SORT

—{{x < p)} -

J—{{x < p)hpAlx ==pl}

— {0 ==p)} —
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CaBVIEW Choose a pivot
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Recursion in

LabVIEW

LabVIEW

Quick sort implementation in

Array

remove pivot p from the array|

=

[choose the pivot p index |
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recursively
sort arrays
1lx < p)}and
e >=p)}

QUICE

SORT

—{{x < p)} -

J—{{x < p)hpAlx ==pl}

— {0 ==p)} —
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~ecursionin | Compare all items against
LabVIEW inOt
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Recursion in Create tWO IIStS
bVIEW B smalller and larger than pivot
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e Quick sort

N

remove pivot p from the arfiy | Sorted array

FDEL]

Array
I [DBLE

J—{{x < p)hpAlx ==pl}

—{{x < p)} -

[choose the pivot p index |

— {0 ==p)} —
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Recursion in Create tWO IIStS
bVIEW B smalller and larger than pivot
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oyt ltems larger than pivot
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recursionin B Call Quick Sort recursively
LabVIEW to sort the list
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recursionin | Call Quick Sort recursively
LabVIEW to sort the list
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e Quick sort

Array remove pivot p from the array| i Sorted array

[oecy E]E [ {0c < 0, x >= p)} —g-{poet]

recursively
sort arrays
1lx < p)}and
¢ >=p)}

sl SR (CR S}

[choose the pivot p index |

—{(x == pl—
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Recursion in Join the pivot with the two
HabVIEW sorted lists
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Recursion in
LabVIEW

Quick sort

Array

remove pivot p from the array|

[choose the pivot p index |
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N

J—{{x < p)hpAlx ==pl}
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Recursionin B Quick sort, ending recursion

3 Sorted array

Array :
EE
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Recursionin § - Quick sort, parallelization

Array remove pivot p from the array| Sorted array
[oecy N B ~ [ 46¢ < plkp,{c >=p)} —Ef-{p0ei]
o : recursively e

sort arrays

1lx < p)}and
1x >=pl}

(bl Thread 1

[choose the pivot p index |

— {(x >=p)} — Thread 2
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Recursion in Quick sort, parallelization

LabVIEW
I||‘I|II|‘|I|||I||I|‘|
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Recursion in Quick sort, parallelization

LabVIEW L6V6| 2

bl 11l
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Recursion in Quick sort, parallelization
LabVIEW Level 3

|
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Recursion in Quick sort, parallelization
LabVIEW Level 4
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Recursion in

Worker Pool

error in (no error)

LabVIEW
o@
| Mo Error v o
command queue in 4| No Error v
i I.E?r error out

EXEC

T

—

http://expressionflow.com/2009/11/04/worker-pool/
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S | |
Cview Recursive call chain
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S | |
Cview Recursive call chain
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Recursion in

L ABVIEW Recursive call chain

_’-_’-_’

-
{3 VI Properties

= All Vis participating

recursion must be oty 5]

Allow debugging

set to share clones |
between instances

" (maintains state for each instance)

Execution E

Preferred Execution System

same as caller El
Enable automatic error handling
["]Run when opened
"] suspend when called
["| Clear indicators when called

Auto handle menus at launch

[ Ok J[ Cancel H Help
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Recursion in Recursion and dynamic

LabVIEW

dispatch method Vs

= All Vis In the class hierarchy must be set to share clones
between instances

= |f you think some descendant class may need recursion,
set share clones between instances
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Recursonin Types of recursion

= Recursive algorithms

= Structural recursion

= Type recursion
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Recursion in Types of recursive data
LabVIEW structures

Cluster of dass private data Cluster of dass private data Cluster of dass private data

ListS

*1

Trees
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recursionin | REpresenting recursive data
HabVIEW structure with LV classes

aserofcsssprate izt @ Represented by a LabVIEW class

Mext

-
Value = Class private data contains one or more
ot elements of more generic type such as

LabVIEW object type

= At runtime, more generic type element
gets a value of a class itself
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yroril Empty List

Cluster of dass private data
Next '

o
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i | |
Cview List with one element

Cluster of dass private data Cluster of dass private data
Next ' Next '

>

m m
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e | |
Cview List with two elements

Cluster of dass private data Cluster of dass private data Cluster of dass private data

>

- - -

jkisoft.com © 2010 JKI, All Rights Reserved.


http://jkisoft.com/�

i | |
Cview List with three elements

Cluster of dass private data Cluster of dass private data Cluster of dass private data Cluster of dass private data
Next ' Next ' Next ' Next '

m gii= gii= gii=
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~ecursionin @ Relation between execution
LabVIEW and structural recursion

Structurally recursive data structures

I

manipulation simplest
with recursive algorithms
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Recursion in

L ABVIEW Summing list elements

= We have a list class and we want to

add the elements In the list

= Simplest solution is to solve the

problem recursively
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Recursion in

LabVIEW

Summing list elements

List in

errar in {no error)

H No Efor ""'H

List out

=

Yalue

¥DEL |

= o
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W -F

error out

IEL\.‘:’-
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Recursion in

o EVIEW Implementing List Methods

= |nsert Element to the Beginning of the List
» |nsert Element to the End of the List
= Remove First Element

= Remove Last Element
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Recursion in Insert element
LabVIEW to the front of the list

R A R
| Mo Error "F

List in {empty list) List out
LIZT mrociboo
N '
Value Mext
DEL ¥ =lLe
[
i
[
[
[+
[
[+
[
[
[
=
. [
error in {no error) i error out
o
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Recursion in Remove element
LabVIEW from the front of the list

R R R R R R R R A Ay | o Error ™ P o R R A R A A s,

List in List out
i J':':
YValue
4 [FoEL]

HE:-:t i j Mot found?
:- l:: EH Itl:::::::::H .

zstatus |-

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
;_."
]

error in (no error) ] error out
_I " -
---------'""""""""""""'-:' """""""""""""""""""""""

.
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Recursion in

Insert element
LabVIEW to the end of the list

AP 4| Mo Error ™ F o A AP E 5

List out

List in {empty list) | False *
DEJ LIZT [ LET peeoed g7 pooo| 5T
B TP o
1 ' O«0m| | | |m;oed [0

Value

error in {no error)
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Remove element
LabVIEW from the end of the list

Recursion in

" Tllo Error_v [

............................... T Falon <

List in (empty list)

@ =‘- LIET =

.........

error in {no errar)

A
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S
Cview Tree data structures

, I >
] [ ]

Trees

Map, implemented with classes, for 8.5

tinyurl.com/ygq993d
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Recursion in - i
L abVIEW Tall recursion

Tall recursion is NOT supported

by LabVIEW

If recursive subVI call is the last

operation on the block diagram, then
n iIn general, LabVIEW could reuse the
= caller subVI instance
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i | |
ceevee' ' B Tail recursion ready code

Tall recursion is NOT supported
by LabVIEW
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Recursion in

LabVIEW Thank you

Tomi Malla
James Kring Inc.

Email: Tomi.Maila@jameskring.com
Blog: http://expressionflow.com
Twitter: http://twitter.com/expressionflow
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