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Dokumentacja
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Dokumentacja

taki Front Panel jest nieczytelny
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Dokumentacja

Informacje opisowe - File / VI Properties

L} VI Properties

Category General -...-

0 loc_var.wvi
!!____Hit Edit lcon...

Current revision Lecation
2 ChUsers\Piotr\Documents\ 2016\ dydaktyka'2015-16_letnit LViwykiad 2\0_loc_var.wvi

Source wersion

as [ ] Separate compiled code from source file

List Unsaved Changes... Revision History..,

OK Cancel Help




Dokumentacja

Informacje opisowe - File / VI Properties

P VI Properties

Cateqory General -

S GEneral
Memary Usage

Fevision Hiskory

Editor Options
Current revision Lacakion Fraoteckion

1 CiLabYIEW]|  Window Appearance
Window Size

YWindow Run-Time Position

Execukion

Lisk Unsaved Change|  Print Options Hiskary. ..
iZ Code Generation Cpkions

L Ok J| Cancel || Help




Dokumentacja

Documentation:
Tytut
Autor | data
sktadnia i co VI ma robic¢
Informacje o typach danych
edycja tekstu

Help tag - nowe okreslenia do indeksu
(zwigzane z VI)

Help path — sciezka do pliku HTML help file
(Detailed Help pojawi sie w Context Help
window)




Dokumentacja

Documentation:

Tytut
Autor | data

B VI Properties

Cakteqgory

Cocumentation

YI descripkion

<B=CQuadratic Equation Solver </B =
by Ron Larsen, June 2009

| >

Solves quadratic equation of form <B> A x™2 + B x + C =0 </B= for both rooks,
Roots are of bype complex double so that both real and complesx rooks can be calculaked,

| £

Help tag

Help path

| Browse, ,,

Ik || Cancel || Help




Dokumentacja

Context Help

Context Help

Quadratic Documented.vi

=

1

Quadratic Equation Solver
by Rion Larsen, June 2009

Solves quadratic equation of form A ®~2 + B
bokh roots,

Rooks are of kvpe complex double so that baokh v
rooks can be calculaked,

Quad Solve.vi

S| il C RUAD ook 2
B | soLvE
p o Rook 1

Quadratic Equation Solver
by Rion Larsen, June 2009

Solves quadratic equation of form A X2 + Bx + C =0 Ffor bokh roots
Roots are of bype complex double so that bokh real and complesx; rooks cal
be calculated,




Projekty

Projekt — zbidr wszystkich VIs | SubVIs niezbednych do
dziatania.

Project / New Project ... - Add

£ Servo demo.lvproj * - Project Explorer — O >
File Edit View Project Operate Tools Window Help

[foS@lxbhOX[[SH|E- & s

ltems  Files

= &) Project: Servo demo.lvproj
E] & My Computer
>_'-E' Dependencies
+-:--:_ Build Specifications
L. 8y myRIO-1900




Dokumentacja

Zachowywanie
Save — zachowuje aktualny VI.
Save As . .. (dialog box).
Save All — zachowuje wszystkie otwarte VI

Save for Previous Version . .. zachowuje w
poprzednie] wersji




Dokumentacja

Zachowywanie
Save As . .. (dialog box).

Criginal File

Z\LabMIEW ExamplesiExample 1 Power Indicakor, vi

() =X Copy - creake copy on disk

I’JH (+) Substitute copy for original
] Copy will be in memaory, Griginal will be closed.

(") Create unopened disk copy
Crriginal will be in memary, Copy will nok be opened.

(") Open additional copy
Both original and copy will Be in memary. Copy must have new name,

#* Rename - rename file on disk

—_—
................................ e | |

Help




Dokumentacja

Zachowywanie
Save As . .. (dialog box).

Substitute Copy for Original

New VI
Hard Drive /
I |

. ® | Original VI

— ‘
Original VI ’K

Create Unopened Disk Copy

Hard Drive

-

Open Additional Copy

- New VI

/ Original VI




Wielokrotny dostep do procedur

normalnie dostep do VI lub subVI jest
jednokrotny — wielokrotne wywotanie tego
samego kodu dziata krokowo — musi zakonczyc
sie ,jeden dostep” aby rozpoczat sie kolejny

mozna to zmieni¢ ustawiajgc tzw. reentrant
execution — jednoczesny dostep do danego VI
lub subVI z ré6znych miejsc programu — kazdy
dostep rezerwuje witasny obszar pamieci —
przyspiesza dziatanie programu ale obcigza
pamiec

File / VI Properties




Wielokrotny dostep do procedur

2 VI Properties b
P
Category Execution w

[«] Allow debugging Priority
Reentrancy nermal pricrity w

(@) Mon-reentrant execution Preferred Execution System

: Il
() Shared clone reentrant execution =aMme as caller =
() Preallocated clone reentrant execution Enable automatic error handling

R h d
Reentrancy settings affect memory usage, call [IRun when opeEne

overhead, jitter, and state maintained within the [] Suspend when called
V1. Display Context help for guidance with

selecting the best setting for your use case, L] Clearindicators when called

Auto handle menus at launch
[ Inline subVl into calling Vls

OK Cancel Help




Biblioteki .LLB

Library Benefits and Drawbacks

(]

Benefits of Saving as .VI

- You can use your own file system to manage

and store Vs.

. Libranes are not hierarchical. Libranes cannot

contain subdirectories or sublibranes.

. Loading and saving Vs 15 faster and requires

less disk space for temporary files.

. More robust than storing entire project in the

same file.

. There 1s the possibility of a library becoming

cormupt.

. Source Control cannot operate on individual Vis

in a LLB, only the entire LLB.

1.

I

Benefits of Saving as .LLB

255 characters can be used for naming files (may
be useful for Macintosh, where filenames are
limited to 31 characters).

. Easier for transporting Vs to different platform

or to a different computer

. Libranes are compressed and require less disk

space.

. Can now be viewed in Windows Explorer

(starting 1n LabVIEW 7).

. Can set one or several Vs to start when the

library i1s opened (top level Vis).




Biblioteki .LLB

Save the W (Reenirant Tedk Exarmple. i} A

Bowe i | (F Flaamrant Cade w O Fcme

Cieuments Hew LLE

MName of new LLB:

- LLH | l Cancel I

Fila nari Feenian Tew Eemmpl - | OF.
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Biblioteki .LLB

Save As ... VI Library

New Library

dodac do istniejgcej biblioteki — llb sg traktowane
w Windows jako folder

Tools / LLB Menager




Porownywanie VIS

Tools / Compare / Compare Vis
/ Show Differences
/ Compare VI Hierarchies

1 Compare Vis

Vs to Compare
| Attrbute Mode Example - mod.vi

| Atiribute Node Example.vi

Compare
[ vr attributes - Block diagram
[ Front panel k-l Cosmetic changes
[ posiion/size dhanges [ postion/sze changes

| compare || Cancel || Heb |




Tworzenie aplikacji

Tools / Build Application (exe)

2 Basic Input Demo Properties

Information

Project Files Startup Vis
DEEtIr'IE!tI.CI-r'IS _ E}-E Jdy Compute @, Basic Input Demo.vi
Source File Settings @ Basic Inout [

lcon
Advanced
Additional Exclusions =
Version Information
Windows Security 4=
Shared Variable Deployment
Run-Time Languages

Web Services

Pre/Post Build Actions
Preview

Always Included




Menu Editor

Edit / Run-Time Menu

& Menu Editor

File Edit Help
<52 4] 2] Default v
Preview: File Edit View Project Operate Tools Window Help
5 File ~ Il;cem _lFfropjertles
_______ New VI em Type:
....... Mew... Application [tem
"""" New NAT [tem Mame:
------- Target to NXT or Computer Open...
------- Close ltern Tag:
------- Close All APP_OPEN
....... Save Thiz VI [«]Enabled
....... Save As.., [ |Checked
"""" Save All Shortcut (Press key combination):
------- Save for Previous Version... v
‘ 5 Ctrl+ O




VI Hierarchy

View / VI Hierarchy

£ VI Hierarchy —
File Edit View Tools Window Help

MOIPEIERRNED B

&
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Wykresy

Chart Types Graph Tvpes
e Waveform Chart * Waveform GI'EI]}]]
e Intensity Chart e XY Graph

¢ [ntensity Graph

¢ Digital Waveform Graph
* Mixed Signal Graph

e 3D Surface Graph

e 3D Parametric Graph

¢ 3D Curve Graph




Wykresy

chart — pojedyncze punkty ciggle
uaktualniane - Waveform Chart

graph — otrzymuje catosc¢ danych (jako
tablice) zanim je wyswietli

LabVIEW umozliwia

wykresy graph i chart - 1D (staty odstep
pomiedzy x-ami)

wykres graph - 2D (XY Graph)
wykres graph - 3D




Wykresy

Waveform Chart — rysowanie punkt po punkcie

200 B}'H

Waveform Chart

sink ) [}EﬁJ

100

Waik Lnkil Mext ms Mulkiple

1D




Wykresy

Waveform Chart — rysowanie punkt po punkcie

chart history length
update mode
Strip Chart (default)
Scope Chart
Sweep Chart




Wykresy

Waveform Chart — rysowanie catosci

200 [:}

N

100

sin )

YALLIES

sin )

Wait Unkil Mexk ms Mulkiple

ARRAY

W aveform Chart

=
[}:I':'_.'.'.'. '-|J




Wykresy

Waveform Chart — kilka krzywych

Overlay Plots — wszystkie krzywe na tym
samym wykresie
Sine m
Zosine m

Waveform Chart - Overaly Inw. Hyp. Sine m

|
231 1254
Sample Mumber




Wykresy

Waveform Chart — kilka krzywych
Stacked Plots — krzywe osobno

wWaveform Chart - Stacked
1 —_

Sarmple Murmber




Wykresy

Waveform Graphs
tablica (1D) do wyswietlenia
wszystkie wartosci wyswietlane od razu

wiele wykresow — trzeba zbudowac |
przekazac odpowiednig tablice




Wykresy

Waveform Graphs | Charts - opcje

Skark Time, £_o

:igg ------------- : Build \Wavefarm Funckion
| vy WaveForm (bundled)
Time Interval, Dk T i iy o CRERRE: \
i o0
f:ﬁ.—éé."[:- —

Plokking the Waweform

r-
Daka Array [:;EJ

nn 4

H|EE =
H

k
Plokking the Daka Srray

r
[:n:lin'n . -|J




Wykresy

XY Graphs —wykresy 2D

N]

' bundle

|

C1
C3

|y |

zwykle XY Graph uzywany jest do konstrukcji catego wykresu — jak wyzej




Wykresy

XY Graphs —wykresy 2D

Mozna tez rysowac punkt po punkcie:
- korzystajagc z XY Graph’u z funkcjg Build XY Graph (wstawia sie
automatycznie gdy wybierzemy XY Graph z zaktadki Express FP

E'D'D_—L@:

.. E
]
]

]
Build XY Graph
'—r A Input
b Y Input

AY Graph 2

A¥ Graph

]

i




Wykresy

XY Graphs —wykresy 2D

Mozna tez rysowac punkt po punkcie:
- trzeba jeszcze w Properties dla ,,Build XY Graph” odznaczy¢ ,Clear data on
each call”

[': Build XY Graph Properties [Build XY Graph]

|:| Clear data on each call

>
>N /
% QK Cancel Hel
4 . ;
4 00 10
L3
Build XY Graph
>4 ® * Xlinput XV Graph 2
e Y Input =
XY Graph




Wykresy

XY Graphs — wiecej wykresow

Bundle

C3
C3

Build &rray

==

wy Graph

rrrrrr




Maclerze | tablice

Kolekcja danych w LabView:
klastry (Clusters)
tablice (Arrays)
macierze (Matrices) — 2D




Maclerze | tablice

Klaster (cluster)
B Struktura danych grupujgca dane roéznych typow
B Podobne do struct w C i record w Pascalu

B Elementy muszg byc¢ (wszystkie) typu ,control” lub
Jndicator”

B Wazna jest kolejnosc

Przyklad:
Komunikacja bledow — grupuje: ,,error flag” typu logicznego, numeryczny - ,,error code” 1 fancuch
opisujacy btad.




Maclerze | tablice

Wybierz ,Cluster” shell.
Controls»Modern»Array, Matrix & Cluster

Wstaw obiekty do shell’a.

Functions D
| Q search | & view |

||*  Programming
L Cluster & variant

i

Unbundle By ...

Index & Bund...

E
E
]

Cluster To Ar... Array To Clus... Cluster Const... yoELELLELCEIrErErEErrErrLrrrrrr)
ol
fn] 3
I 2 ﬁﬁl

o

Yariant To Fla... Variant Attrib...

Measurement IjO
Instrument IO
Mathematics

el

v vV vV vV Vv v v Vv

Signal Processing

Data Communication
Connectivity
Express

Favorites

Select a V...

a
a
"
a
.
a
a
"
a
.
a
.
"
a
a
a
.
"
a
a
a
.
"
a
a
a
.
"
"

TR EEA AR LR LR LY




Maclerze | tablice

Tablice:
zbior ,kontrolek™ lub ,indykatorow” tego samego typu

Budowanie:
Controls»Modern»Array, Matrix, and Cluster - Array
LONCIrols D
_QSearch l o Miew
| ¥ Modern
\L Array, Matrix & Cluster
— P []
Array Cluster RealMatrix.ctl
X% X = o7 W &R
[i4] x4 fz3 Umies¢ na Front Panelu
ComplexMatri... Error In3D.ctl  Error Out 3D.ctl Aray
_II'
I )7 System 0
:7} Classic
I > Express
| > .NET & ActiveX ]
I Select a Contral...




Maclerze | tablice

Wstaw typ danych (np. Numeric Control)
Zmien (na BD) na ,indicator”

| » Express
L Mumeric Control
iz — -
Mum Ctrl Fill Slide Pointer Slide
10- 10~ 8
1 S -
0= 0= 2
Fill Slide Pointer Slide Knob
[
|
Dial Color Box

[ > MET & ActiveX
1l select a Contrd




Maclerze | tablice

Dostajemy tablice 1D — 1 kolumna.
Aby dodac wymiar:

Visible Items

Find Terminal
Change to Indicakor

Description and Tip...

Create

Replace
Data Operations
advanced

e . .

Fit Conkrol ko Pane
Scale Object with Pane

FciDinenion —)

Remaowve Dimension
Add Element Gap

Propetties




Maclerze | tablice

Array functions (Functions Palette / Programming

Group [ Array Group):
* Array Max & Min
Array Size

Array Subset

Search 1D Array

Sort 1D Array

Split 1D Array
Reverse 1D Array
Rotate 1D Array
Delete From Array
Insert Into Array
Replace Array Subset
Reshape Array
Transpose 2D Array

* Array To Cluster
¢ Matrix to Array

e Array to Matrix



Maclerze | tablice

Macierz — pojedyncza ,kontrolka” przechowujgca
dane jednego typu. Zwykle 2D (mozna uzywac
pojedynczych wierszy i kolumn). Indeksowanie
zaczyna sie od 0.

Controls Palette / Modern Group / Array, Matrix &
Cluster Group / Real Matrix

L] 1
o o - @, search | 27 view= | =

0 0

0 E E E |* Modern g:
a s == L Array, Matrix & Clusker B |
) >

B
-—l ixw | =
TN |
= TEX (1
|

Array Cluster RealMatrix ., ctl —

Complexiatri,.,  Error In 30.ckl Error Quk 300cH

| ®  Swstem
| » Classic
|| * Express g




Maclerze | tablice

Kopiowanie fragmentu macierzy lub tablicy:

Functions Palette / Programming Group / Array Group /
Array Subset

lub gdy potrzebujemy wiersza lub kolumny

Functions Palette / Programming Group / Array Group /
Index Array




Maclerze | tablice

Functions Palette / Programming Group / Array Group /

Array Subset
o [ = 1= T Time - Temperature Data
;_j iz, o Subarray
index (0) —|m g e ﬁ
length (rest) — |« Skart Riow Index " oE
|
index (0) — = '\ R

length (rest) — |«

Number of Rows

LabVIEW Nomenclat ‘
8.23
I3

Start Column Index

‘ .23
I3z

Number of Colurnns

.23

I3




File I/0O

File 1/0O — zapis danych do pliku | odczyt
danych z pliku.
Podstawowe formaty zapisu danych:
Binary: liczbowy
ASCII: tekstowy

LVM: typ LabVIEW zapisu pomiarow (.lvm),
plik tekstowy




File 1/O - LVM

Zapis do pliku LVM Odczyt z pliku LVM
4 3
: ~ ~ :
[ ]
: : d ]
: Wirite To Read From
¥ ¥ Measurement Measurement @nals
Simulate Signal File File z
Sine k ¥ Signals Signals o ¢ﬁ
i i = _" |

Przyktad




File 1/O - LVM

Formaty zapisu

A format string for writing floating point numbers:

Begins with the “% " character.

Sometimes includes “”7 (caret, [Shift 6]) to force engineering notation (scientific
notation in multiples of three, e.g., e3, e6.)

Sometimes a “#~ symbol—instructs LabVIEW to drop trailing zeros.

Sometimes includes a period and a number (e.g., “.3") indicating the number of
decimal places to show.

Ends with a final letter indicating the notation style.

. f—ﬂc{min:g.pﬂfmnfjmrfmz (decimal pc o 3f (default) 12.345
o o

E Z—Eift?}ﬁ}%cwm:s;?:“’ or “e” depend Yo7t 12.5450000
Y%o#.7f 12.345

%, T [ Yoe 1.234500e1

Data ] %.3e 1.235¢1 (rounded)
— & %".3¢ 12.345¢0
l=] %g 12.345000

YWrite To Spreadsheet File, vi % g 12 345




File 1/0 - ASCII

Otwérz/ Czytaj Zamknij Kontrola

bledow

Stworz/ i/lub Plik
Zamien Plik Zapisz do Pliku

[OpenjCreate/Replace File|  |Read from Text File [Close File] Simple Error Handler . vi
% :
b ) (%

Write ko Text File
£,




Komunikacja pomiedzy petlami

‘Komunikacja pomiedzy petlami w ,standardowy” sposob nie jest
mozliwa

‘Napierw wykonywana jest lewa petla a pozniej prawa
Do komunikacji pomiedzy petlami konieczne sg zmienne

Loop 1 Loop 2

Zhart 1

~="IGTH

Loop Conkrol

Loop Conkral |I|




Zmienne

- Zmienne (Variables) — elementy BD, ktére umozliwiajg
dostep do danych zdefiniowanych w innym miejscu.

- Zmienne Lokalne (Local variables) przechowujg dane na
FP (controls i indicators).

- Zmienne pozwalajg na wymiane danych bez potrzeby
uzycia ,drutow”.




Zmienne wspotdzielone

Zmienne wspotdzielone (Shared Variables) sg uzywane do
wymiany danych pomiedzy procedurami (VIs).

Typy zmiennych:

Single Process: wspotdzieli dane pomiedzy Vis na tym
samym komputerze.

Network-published: pomiedzy komputerami
wykorzystujgc ,Shared Variable Engine”.

Shared Variable musi by¢ zadeklarowana w ,project library”.




. ancuchy znakéw - Strings

Wiasnosci

{3 String Constant Properties

Appearance

Label
] visible

Documentation

Display Style

i@ Maormal

o Backslazh () Codes
i Password

. Hexadecimal

[”] Display Style Visible

"] Limit to single line
Wrap at word breaks
Update value while typing
"] Show vertical scroll bar

Show horizontal scroll bar
Size to text

[ OK ] [ Cancel ] [ Help




. ancuchy znakéw - Strings

Podstawowe funkcje:

dtugosc¢ tancucha — String lenght —

tgczenie tancuchow — Concatenate Strings .

podtancuch — String Subset |-~

duze/mate litery — To Upper/Lower Case

B b —

;

O+
B3+
&+




Konwersja

L ;
Conversion

To Extended ...

To Quad Inte...

To Unsigned...

ICZT)

To Extended ...

Boolean Arra...

Byte Array T...

Bo

RGE to Celor...

To Double Pr...

I132)

To Long Inte...

Tu3z]

To Unsigned...

To Double Pr...

=0

Boolean To (...

| JUHIT] |

Convert Unit

To Single Pre...

To Word Inte...

To Unsigned...

Icsg)

To Single Pre...

To Time Sta...

(Zast Unit Bas...

To Fixed-Point
To Byte Inte...
Te Unsigned...

Mumber To ...

String To Byt...

o

Color to RGE...




Konwersja

¥ Programming
L String
L String/Mumber Conversion

# # #* #E #E #T
k] 1FFF o777 B |n.nn F[n.nEn FH[n.nEZ
et et

HH [P = [P

HH HH
Mumber To Mumber To.. MNumber To.. MNumberTeo.. MNumberTo.. NumberTo..
| R EEFFF | FEn.nn 5 T |
m ‘; at ta at t.m at t.m at *t.n ﬁ"]
# = =+ 3 = =+ # ==+ # =i = H*

Format Yalue Decirnal 5tri... Hexadecimal... Octal 5tring ... Fract/Exp 5tri...  5can Value




Konwersja

B

- m o+ M
i+ E{:
[ (=1

Spreadsheet ... Array To Spr...




Obliczenia rOwnolegle

 configure iteration parallelism

100

500——

lterac)a

przyktad



Funkcje matematyczne

« zaawansowane funkcje matematyczne

Nl _Gmath.lvlib:Differentiation.vi

NI_Gmath.lvlib:Integration.vi
Ml _Gmath.vlib:Find All £eros of fix) (Formula).wi

number of poi

et

£ start ACCUrac
end - ¥

formi CF ste - 7
formula p.t_*,.rpe I_El — =ros
Calculates both algerithm M f(Zeros)

derivative of a | ctart — — ticks
at equidistant | Calculates bi end — —— error
= of a 10 fundi

i formula
Terminal Data' functicn is d

] DE_ri*-fE'ti‘-fE . F'I'iﬂt_E-tD be Determines all zeros of a 10 function in a given
(double [- the given fur jnteral, You must manually select the

polymorphic instance to use,

przyktad



L

0
rSirT'IFIISCI-n's Rule vﬂiﬂgm -

1D numeric integration.vi

Ia
| [srde

Feimpson's Rule v|_/|¢

integral x(t).vi




Funkcje matematyczne

oo

B

] intercept

J_ —| DE
rLE“t Square ¥ residue
EFror OE

| Linear Fit.vi s [122]

1132




Funkcje matematyczne

- Ordinary

da

CDE FX,

]

simulaticn paramete
error in (no erro

Solves ordinary differ
cenditions of the foll
manually select the ¢

« Mathematics / Differential Equations

Differential Equations

NIl _Gmath.lvlib:0DE Solver.vi

MNI_Gmath.lvlib:0DE Runge Kutta 4th Order.vi

X (name of NI_Gmath.wlib:0DE Cash Karp 5th Order.vi

X (name of variables)

time start —
h time end i Times
h (step rate) - E:f; —|_"=.'i{ Values (solution)

A0 ] ticks
. ) dCCUracy —— —— EITor
Fix.t) (nght side time

F{X.t) (right sides of the ...

Solves ordinary
the Runge Kutta Solves ordinary differential equations with initial conditions using the

Cash Karp method.

Terminal Data Terminal Data Type
[E2] F(£t) (nght = %0 (1D array of}
(string) (double [64-bit real (~15 digit precision)])



Funkcje matematyczne

X (name of vanabl
time st

time e

h (step ra

tit
FiAt) (nght sides of the

Solves ordinary differer
the Euler method.

« Mathematics / Differential Equations
- Ordinary Differential Equations

NI_Gmath.lvlib:ODE Euler Method.vi

Ml_Gmath.wvlib:ODE Linear nth Order Numeric.wi

A(aldal,...—- ™
NI_Gmath.wvlib:ODE Linear nth Order Symbolic.vi

number of p

tir'ﬂE J:'LI:EIDrEl-lr...EIH--l:I HEHH'H foFﬂUla
time A =azsbi=0 error

Solves an ntt Solves an nth-order, homogeneous linear

u:Ii1"Ferer_1tiEI| € differential equation with constant coefficients in
numeric forr oumbaolic form.

Terminal Data Type
3] X (1D array of)
(double [64-bit real (~15 digit precision]])




Funkcje matematyczne

A (rmatrix of
Al

RUm

Solves an n-
differential ¢
given start ¢

« Mathematics / Differential Equations
- Ordinary Differential Equations

NI_Gmath.lwlib:ODE Linear System Numeric.vi

NI_Gmath.vlib:ODE Linear System Symbolic.vi

A (maf MNI_DAEWlib:DAE Radau 5th Order.vi
data
DAE F(X X' 1) :
EDWEE_' Initial Values 3 Times
equati Initial Derivatives = p=== f;_fjfj? ______ ¥ Values
selutic simulation parameters = H : =X Derrvatives
Eigem,r error in (no error) ; error out

MALrX. golyves differential algebraic equations (DAEs) with initial
cenditions by using the Radau llA method. You must

manually select the polymorphic instance to use,



