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(CLD-R) Exam

Preparation Guide
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LabVIEW Certification Overview

The National Instruments LabVIEW Certification Program consists of the following three
certification levels:

Certified LabVIEW Associate Developer (CLAD)
Certified LabVIEW Developer (CLD)
Certified LabVIEW Architect (CLA)

The CLD certification is a prerequisite to taking the CLA exam. There are no exceptions
to this requirement for each exam.

Each certification level requires recertification to maintain a valid certification status.
Please see the Recertification Policy and Process for more information.

Exam Overview

CLD-R exam details:

Product version: LabVIEW 2021
Format: Multiple choice, 40 questions
Duration: 1 hour

Passing grade: 70%

The exam validates problem-solving skills, knowledge, and experience in the
development of measurement and automation applications using LabVIEW. The exam

does not involve any software development or any hardware-related questions.

The use of resources available in LabVIEW, such as the LabVIEW Help and examples are
not allowed during the exam.
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For general questions or comments, please fill out this form or email us at

services(@ni.com.

Exam Topics

The topics for the CLD-R exam include all the topics listed in the CLAD and CLD
preparation guides.

Because of the nature of the CLD exam, some important CLD topics are not thoroughly
tested in the CLD exam. The CLD-R exam intends to emphasize those topics and also
test on some of the newer features from the last two releases of LabVIEW.

The CLD-R exam tests your experience as a CLD and your ability to evaluate a short
application scenario and select the most appropriate solution or answer.

The following table lists the CLD-R topics and the approximate coverage of the topics on
the exam:

# Exam Topic Percent
Coverage

1. Architecture / Project 10.0%
2. Events 10.0%
3. Error handling 10.0%
4. Debugging 12.5%
5. Performance 10.0%
6. Timing 10.0%
7. Recursion / Reentrancy 5.0%
8. Testing 5.0%
9. Calling external code 2.5%
10. | Shared variables 2.5%
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11. | VI server

10.0%

12. | File IO

7.5%

13. | New features

5.0%

Exam Topics (Overview)

Topic

Subtopic

1. Architecture/Project

a. Project hierarchy and libraries

b. Design pattern / architecture selection

c¢. Data structures, data communications, and
synchronization methods

2. Events

a.User interface events
b.Dynamic and user defined events

3. Error handling

a.Error handling
b.Error reporting

4. Debugging

a. Debugging tools, techniques and practices
b. Problem identification and rectification

5. Performance

a. Tools and techniques
b. Performance identification and improvement

6. Timing

a. Timing functions and mechanisms
b. Timed structures and functions

7. Reentrancy and Recursion

a. Reentrant execution types
b. Recursion applications

© 2024 NATIONAL INSTRUMENTS CORP.

Page 5 of 77




&

EMERSON.

1

8. Testing

a. Functional testing

b. Performance testing
c. Stress testing

d. Usability testing

e. Regression testing

f. Configuration testing
g. Integration testing

h. Error testing

9. External code

a. Interfacing with external code
i. DLLs
ii. CINs

10. Shared variables

a. Single process shared variables

11. VI Server a. Class hierarchy, references, property nodes, and invoke
nodes
b. Dynamically loading and running VIs
c. Recursion

12. File IO a. Types and applications of File IO

13. New features

a. New features in LabVIEW 8.6, 2009

CLD Exam Preparation Resources

Use the following resources for additional exam preparation:

LabVIEW Documentation

. LabVIEW Core 1, 2 and 3
These courses are available on-demand, as video recordings online that can be reviewed
at your own pace. Some courses may be available in live instructor-led formats, like

Classroom or Virtual.
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Certified LabVIEW Developer Recertification Exam
Test Booklet 1
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Certified LabVIEW Developer Recertification Exam Test Booklet 1

Note: The use of the computer or any reference materials is NOT allowed during the
exam.

Instructions:

If you did not receive this exam in a sealed envelope stamped "NI Certification," DO
NOT ACCEPT this exam. Return it to the proctor immediately. You will be provided
with a replacement exam.

Please do not ask the proctor for help. If you believe the intent of a question is not clear,
you may note that question, and your reasons for choosing the answer you believe best
fits the question.

This examination may not be taken from the examination area or reproduced in any way.
You may not keep any portion of this exam after you have completed it.

Exam Details:

Time allocated: 1 hour

Type of exam items: Multiple choice
Number of exam items: 40 questions
Passing Grade: 70%

IMPORTANT: When you have completed this exam, place it in the provided envelope
with you answer sheet and SEAL the envelope. Give the sealed envelope to your proctor.

Answer Sheet:
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To quickly check your answers against the solutions on the Solutions Page, record your
answers on this Answers Sheet. Detach this page and record your answers as you go
along. This page is not included in the actual CLD-R exam; it is included here for
practice purposes only. The Solutions Page is at the end of the Sample Exam.

PN W=
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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Sample Exam Items:

Consider the following scenario: You must create a control system where a PID
calculation determines the value of an analog output based upon an analog input and a
double-precision setpoint. Which of the following is the most appropriate mechanism to
transfer the setpoint from your user interface loop to your control loop?

A queue with a data type of analog waveform.

A functional global variable with logic to hold the maximum.
A global variable

A queue with a data type of double.

Consider the following scenario: You have multiple acquisition loops which all increment
a shared counter. Which of the following is the most appropriate mechanism to share the
counter between the loops?

A queue with a 32-bit integer data type.

A functional global with operations to get the current value of the counter and set a new
value for the counter.

A global variable

A functional global variable with operations to get the current value of the counter and
increment the value of the counter.

Consider the following scenario:

You must create an application which queries a database for configuration settings and
transmits them to a remote device upon a request from the remote device. For each
request, the remote device sends a profile name and the database replies with a matching
set of configuration settings. The database query may take time to execute so you have
placed it in a separate loop from the code which communicates with the remote device.
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Which of the following is the most important consideration when transferring a request
for new configuration settings between the loops?

The data transfer must be lossless and must include information on the time between
updates.

The data transfer must have low latency between the loops and always transmit the most
recent value.

The data transfer must be lossless and must have a low latency between the loops.

The data transfer must have low latency between the loops and must latch the most recent
value so that it cannot be overwritten by other loops.

You have a VI called “General Error Handler.vi” which has the potential of causing a
cross-linking issue. Which of the following actions will not help resolve the issue?

Include the VI in a project (.Ivproj).

Include in a project library (.Ivlib).

Rename the VI to include a distinct prefix.
Include the VI in a LabVIEW class (.lvclass).

Which VI is responsible for passing data from the bottom loop to the top loop in the
block diagram shown below?
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6.

Which of the following statements about events is true?

The timeout event causes an event to fire every x ms where x is the value wired to the

timeout terminal.

When you press and release a button with a mechanical action of Latch When Released it
creates two value change events.
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Setting the “lock front panel until the event case for this event completes” option on an
event will ignore any events that occur during the processing of that event.

When processing a filter event, wiring a corresponding terminal from the Event Data
Node to the Event Filter Node has the same effect as leaving the Event Filter Node
unwired.

7. Your application has a performance requirement to complete certain operations within a
specified time period. After testing your implementation, you determine that one of the
operations intermittently fails to meet its performance requirement. Using the Profile
Performance and Memory tool, you identify a single subVI as the main performance
bottleneck. The block diagram of the subVI is shown below. The VI is currently set at
the "Normal" priority level. Which of the following techniques would be most effective
in decreasing the subVI's execution time?

b.

C.

Input ey
| P —"=

Row

Column

eplace Array Subset Output Array
@a {a HA i8] |

Array Subset

[This algorithm replaces a 3x3 section of data with the mean value of that section. |

Place a To Double Precision Float function after the Square function to eliminate the

coercion dot

Use an In Place Element Structure to replace the Array Subset and Replace Array

Subset functions

Set the subVTI's Priority property to "subroutine"
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Replace the mean calculation with the built-in Mean.vi from the Probability & Statistics
palette

The following block diagram, both the Event structures are configured to Not lock the
front panel until the event case completes. What will be the VI’s response if the two
control values are changed?

000000000000 0000000000000000000000000020

One [2H4[0] "One": Yalue Change ¥ |- [ZH4([0] "Two": Yalue Change ¥ -

[DBLK

S e i
Since there is no While loop, the VI does not wait for any event and finishes execution.
No dialogs are displayed

b. The VI front panel stops responding if Two’s value is changed before One’s value is

changed

c. The VI runs as expected if Two’s value is changed before One’s value is changed

d. The VI’s front panel stops responding when any of the control value is changed

9. Which of the following functions or structures executes normally when you pass an error
cluster with a True value for the status element to the “error in” terminal of the structure
or function?

a. Timed loop

b. Write to Text File
Call Library Function
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Close File
What is the value in the data indicator after executing the following code?
type
o]
To Yariant data
T B | 2051 error out
Bl boat
Variant To Data
5
10
0
NaN
Which of the following is a valid custom error code range?
3500 to 6000
-8999 to 3000
5000 to 9999
-9999 to 9999

Which of the following is true in case of Merge Errors VI?
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Merge Errors.vi

errorin 1 {no error) =ee{3ig
a1

error in 2 {no error) _,E""J By,
error in 3 (no error) E = error out
errar array in

Merges error IfO clusters from different
functions.

If more than one input has errors, the input with the most severe error (decided based on
error code number), is passed as the output of this VI.

If more than one input has errors, the first input (Top-down) which has error, is passed as
the output and other inputs are ignored.

If the inputs have a mixture of errors and warnings, the first input (Top-down) which has
error/warning is passed as output.

If the inputs have warnings only, it ignores the warnings and does the job of ‘Clear
Errors.vi’.

How many times does the following VI pause (breakpoint is inside the loop)?

EHN

Running Total

Final Total

wm N B~ O
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14. You are attempting to implement a while loop with the same timing schedule as the timed
loop below. In which of the following code segments would the start times for the Code

subVI be the most similar to the start times with the timed loop? The Code subVI has an
unknown execution time.

S— . — e :,,‘;.
Maintain Phasel—rlt,.r“‘““““" perid [0] : (3:' e br = @
0ff| 0 " [E==sadge—r]
Create Timing Source (1kHz) ¥

Mode
|005cad missed periods, maintain original phase ']
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Period

0000000000000 0000000000000000000000000000000000000000

Code =Period> — (4]

- : =start times >

000000000000000000000000000000000000000000000000000000

Period

oo0oooooog

Code >Period> —

- ; >start times >

0000000000000 000

—=T3>@

You have been given an application that simulates an ATM machine in which the Deposit
functionality does not function as required. The block diagram of the Deposit SubVI and
the Account.txt file it operates on are shown below.

The fields of the Account.txt file are: Account Number, First Name, Last Name, Account
Balance.

The issue is that SubVI updates the first record in the Accounts.txt file

Assume that the inputs to the SubVTI are valid and no errors occur before the subVI is
called and this subVI does not report any error.
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AccountFilePath E
=T

Decimal

String To
Number Nun_\ber To
. Decimal
AccountNumber 2 for <m String
#*
Deposit M%

abe b

error in

error out

0 R Y [ S O ]

.
-
| PPPPPP PP PP PP PP PP PP PP PP PP PP P PP PP PP PP PP PP EPPPPLL L LSS IIIIPPPLLLLLIIIL, [ (2L PSP L LSS P PP PP LS LSS SIS II PP PP LS LSS SIS P PP PP LS LS LSS P PP P PP LSS LSS PP PP L PSP LSS

(3 Accounts.txt - Notepad ‘[_Z]‘\

File Edit Format View Help

12345, John, Doe, 600|

23456, Jennifer,Rodriguez,1100
34567, Bryan, smith, 750
45678, Julie,Ramirez, 900

What changes can be made to the code to fix the functional issue?

Change the Spreadsheet file functions to Text file functions.

Change the "Decimal String to Number" function to "Number to Decimal String"
function

Remove the extra set of inputs the first Index Array function

Move the constant from the row input of the first Index Array function to the col input

. Your application contains one While Loop dedicated to acquiring data and a second
parallel While Loop dedicated to processing the acquired data. You want your processing
loop to process all acquired data in the order it was received. What data synchronization
method will you use?
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a. Semaphores

b.

17.

o o

o

19.

Rendezvous
Queues
Notifiers

User-created custom probes will have which of the following?

Input: Datatype of the wire OQutput: Same datatype
Input: Datatype of the wire Output: Custom output
Input: Datatype of the wire Output: Boolean
Input: Boolean Output: Numeric

18. Which of the following statements is true?

a. Enabling auto-indexing for the output of a For Loop is more efficient than that of
a While Loop.

b. Enabling auto-indexing for the output of a While Loop is more efficient than that
of a For Loop.

c. Both While Loop and For Loop takes same amount of time if auto-indexing is
enabled for the output

d. None of the above.

What will be the Output of the following reentrant Calculation.vi if the Input is 4?
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type specifier
Y1 Refnum {For type only)

lose Application

Call By or ¥I Reference
UCalculation. vij~ EH Reference Node G error out
0 B cO boat
Open VI Reference| {>_ .

20. Considering the two code snippets mentioned below, assuming all other factors
remain constant, which of the statements are true?
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[&]

MNumeric

@ Digital

B =t Dighium {strict) 3

m— » Yalue

A is faster than B

B is faster than A

Both take the same amount of time.
Cannot be determined.

. Which of the following is the most appropriate function for synchronizing the frequency

of two or more loops using timing functions alone?

a. Wait Until Next ms Multiple
b. Wait (ms)

c. Time Delay

d. Elapsed Time Express VI

You are attempting to evaluate a mathematical expression entered as a string. The
mathematical expression accepts the operators +,-,*, and /. All operations except for the
final result must be enclosed in parenthesis, so order of operations is not relevant.
Negative and fractional numbers are accepted.
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For example, the string “(-34+21.6)*((38)/(1+1))” should return a result of 31

Note: The EVAL EXPR VI shown in the images is a recursive call of the code shown. In
LabVIEW 2009 recursion no longer requires the use of VI server

I E ' Search ard Replace St
Reud In Resuit
i o} |':.“.i ) l & )

=y
|
%w- Match Reqular Expression 1 i [_;
- i i
- oat= > whole Match> = | |
. | i T 0
(RS S IV e 0a - >Cperator> ! i
Seasches for & ampie excreszion wih | Fract Strng 1o Humbar e
v operators and an oparand SOperand 1> f = L
>Operand 2> Exprossion ¢
b

Mulbn To Fract String

Wald
>0ffsets AR
a.
Resul:
301 |
U =
3 i
Ela,
tww oper aors e an opsraned WW To Nurber |
b |
5 T
= g Fapemssion
-8 | |
| umber T Fract string
aes For "+, "%, %F", and ™. |
ach does the acplcatie o{:awm
v ¥

vald

e
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- el o e -_[ Fract Strng To Number s . )
SeiRa e K10 >Qparand 1> I—E Number Te Fract Sring
s . {
>Operand 2> .E’ L—D ] i Wl
™ @ auk case returns False for vabd o vaid
—Mmam:‘*/\v@o [a) ¥l
_&amuetmo@uym
d sets Bookesn to True
sanpie o xrossicn ( Yaid Resut
Searches for o oxpr with L B 60
two operakors and an operand soperand 1> Fraxt String To Mumber »6(
>Operand 2> s - & Expression out
s o )
Number To Fract String
Cases for *+°, %, and ™%,
ach does the spplcable aperation,
@@ ault case returns False for Yalid cutput. @ v
>o«m>—m:‘> [A)e | e

23. Which of the following is an effect of setting reentrancy for a top level VI?

a.
b.

C.

o

Makes only the top level VI reentrant

Forces every subVI except for dlls/assemblies to be reentrant
Forces every subVI including dlls/assemblies to be reentrant
Forces every subVI except dynamically called Vs to be reentrant
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24. The Sub.vi is configured for non-re-entrant execution. What is the behavior of Main.vi when it is

executed?
Main.vil
Sub.vi
LF‘- - QOutput 1
irst
Call? | -m
5u:>\“l m
2L Output 2 @ Boolean
First | @ ——7 ff &y -
Call? fevernnn m
:u:)VI El

a. The Vl executes and both outputs are TRUE
b. The VI executes and both outputs are FALSE
c.

The VI executes and one output is TRUE and other is FALSE, but cannot predict which output is
TRUE or FALSE.

d. The Vlreports a runtime error since the sub VI is not re-entrant

25. Which type of testing can be performed using Windows Task Manager?
a. Functional testing

b. Configuration testing

c. Usability testing

d. Performance testing

26. What method of testing is shown in the figure below?
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Inputs I [DBE b—l E‘Jle'ﬂOutputs

error in (no error) | G5 3 »Zat | |error out
Hours to Seconds
[3600},
Run Time (hours) (550 r- .
Get DatefTime In Seconds Fail?
Get Date/Time In Seconds
pn ke DI, e

o0 oo

27.

o 0o T w

Qa0 T o

Functional testing
Usability testing
Stress testing
Performance testing

Which of the following functions is useful for ensuring users do not enter invalid values in a GUI
application?

In Range and Coerce

Variant to Data

Implies

Type Cast

. A dll called through the Call Library Function Node (CLFN) in a subVI remains in memory

until

The subVI completes execution

The CLFN completes execution

An empty path is wired into the same CLFN
All VIs complete execution

. Which of the following should be done to un-deploy a network published shared variable?

Delete the shared variable in the project Explore window and reboot the machine which is
hosting the Shared variable
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Un-deploy the library the variable is part of in the Project Explorer window
Select Tools»Distributed System Manager select the Shared variable library and remove process
Close all VIs accessing the variable

When you create a refnum to a VI, LabVIEW loads the VI into memory (if it is not already in
memory). Which of the following is NOT a reason for the VI to stay in memory?

The Vlis included in a project which is in memory
There are open references to the referenced VI
The front panel of the VI is open

The Vlis a subVI of another VI in memory

What will be the behavior when a VI that has the following code snippet is executed?

10000 0000000000000000000000

Enum
ﬂ =& Enum (strict) _?!

podb Strings[] “Eny
4

100000000000 00000000 ooooo0o

The VI reports an Error, since the control’s reference is accessed before the control
The VI executes and Item 1 and Item 2 are added to the Enum’s items.

Runs only when the VI is Reentrant.

The VI report an Error as the Enum’s items cannot be changed when the VI is running.
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32. Which of the following methods will allow the execution of the Custom Add VI?

Method 1
& i

s I Fifig error out
CuAc;gm ,a "5 2 ch bSas |

Method 2
ik

5 : 5 #ifide error out
Cuysz " =
wtom a ¥ VI (strict) 3 cO oat]
Run VI

» Wait Until Done
»Auto Dispose Ref

Method 1

Method 2

Both methods

None of the methods

a o T o

33. You are using the following code to write a configuration file to disk. The UUT Keys array is
empty. Which of the following is true after the code executes?
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N
Double Key
Section 1 Section 2
m" R .
- N | I A o 3 @
Write Key.vi = 2
UUT Keys GH IREREY:Y) 55] WriteKeyvi  Close Config Data.vi
........

An error is returned and nothing is written to the file.

a.
b. Both Section 1 and Section 2 are created. Section 1 contains no Key-Value pairs. Section

2 contains one Key-Value pair.
c. Both Section 1 and Section 2 are created and both sections contain one Key-Value pair.

d. Only Section 2 is created. Section 2 contains one Key-Value pair.

34. Which of the following block diagrams is more scalable and maintainable?
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Openj
Current  Buid Createf Read From
WI's Path  Path Replace File | Text File Close File
BT | L 5
D Merge  Simple Error
data.txt |1 A — Errors,vi Handler.vi
Open/ l rocessing. v " ':f
Current Craatef oyl |y Write to
YI's Path Path Replace File ] Text File § Chose File
= aI;gf .
- b — o
stop
d.
Openyj
Createf Read from
Replace File | Text File Close File
T data bk w
D e M\E Dx Merge  Smmple Error
o 1Errﬂrs.vi Handler.vi
Openj LPml:esmng.W .?!.‘." @
Current Build Createf el [y Wirite bo MAT
YI's Path Path Replace File ni Text File Close File
= 16
- i — k)
stop
b.
Open/
Current  Build Create] Read from
WI's Path  Path Replace File Text File Close File
[ o I o k)
B Merge  Simple Error
Processing. i Errars,vi Handlet vi
Open| ’ o \'ﬂ ¢!
Create/ ol |y Wik o A
Replace File i Text Fils f Close File
b Ciiprocessed.txt HD I Dx
ab
stop
m =
C.
Open/
Create] Read from
Replace File Text File Close File
B ey Bx Merge  Simple Error
Processing. i Errars,vi Handlet vi
Open| ’ o \'ﬂ ¢!
Create/ ol |y Wik o A
Replace File i Text Fils f Close File
b Ciiprocessed.txt HD I Dx
ab
stop
m =
d.
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35. Your application needs to run on the following operating systems: Windows, Linux, and
MacOS. When reviewing your code, which of the following is NOT a platform-specific
consideration?

a. Use of the Timestamp data type, such as returned from the Get
Date/Time in Seconds function.

b. The block diagram calls a .NET or ActiveX method.

C. File names and paths include special characters, such as backslash (\),
slash (/), colon (:), and tilde (~).

d. User interface labels resize due to differences in system fonts.

36. What will happen when the OK Button and its reference in the Main.vi is replaced with
Numeric (DBL) control and its reference as shown in the following code snippets?

|Main Wi |

OK Button
-

EVENT
SUB

Numeric
[N
Numeric

‘ s ! e EVENT

SUB
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Event Sub

-

CtiRefrum |y % RegEvents 5[78

» Value Change ¥

[0] <CH Refnum>: Value Chang ¥

s

One Button Dialog

Sb ViEvent | [24E
—
|| NewVal |

1

a. The Main.vi will have a broken run arrow

b. A runtime error will occur when the Main.vi is executed

c. The Main.vi will execute and the One Button Dialog will display when the
value of the Numeric control is changed

d. The Main.vi will execute but the One Button Dialog will not display when
the value of the Numeric control is changed

37. Which of the following steps need to be taken if you decide to build the block diagram shown

into an executable?

type specifier VI Refnum (for type only)
&

Current WI's Path  200P Path Strip Path Buid Path OJen yIReference  Call By Reference Node

e G ¥ .
alf Merge Errors.vi Close Reference

0

‘ ol Bifide
M cD
Input
[DBLF

a. The file path needs to be stripped one more time because the

build process will add another layer to the file structure, causing
problems

b. The VI thatis being called dynamically needs to be manually
added to the build specification
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c. The application window will not close when the executable has
been stopped.

d. One or more functions will not work outside of the development
environment.

38. A type definition of an unsigned 16-bit ring control with the defined items is shown in the
property dialog below. The default value is set to 0 (Initialize). Which of the following changes
will force all instances of the type definitions to update?

'3 Ring Properties: Ring

Appearance l Data Type | Data Entry I Display Format ‘ EditItems | Docume '{>

Sequential values

Items Insert

Step1 2

Step 2 3

Shutdown

Move Up

[7] Allow undefined values at run time

] [ Cancel ] [ Help ]

a. Change the default value to 1 (Configure).
b. Change the data type to unsigned 32-bit.
c. Append “Step 3” as another ring item.
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d. Rename the “Step 1” ring item to be “Trigger”.

39. Which of the following best represents the data in Array after the following code completes
execution?
Init state

{-2,-1,0,1, 2,3}
{-2,-1,0,0,1, 2}
{2,10,0,1, 2}

{2,1,0,-1,-2,-3}

o 0o T W

40. What are the values of the indicators Numeric 1 and Numeric 2 after running this code on a
dual core processor?

el
A
-1 —=1

Numeric 3
i ]

Numeric 1

Numeric 2

a. 10,10

b. 9,9

c. -1,0

d. Cannot be determined

© 2024 NATIONAL INSTRUMENTS CORP. Page 36 of 77



&

EMERSON. I'"

Solutions Page:

Below are the answers and links to additional resources for the CLD-R Sample Exam. To
quickly check your answers, record them on the Answer Sheet, detach the Answer Sheet,

and compare it, side-by side, with the Solutions Page. This answer page is not included in
the actual CLD-R exam; it is included here for practice purposes only.

Question | Answer
1 C
2 D
3 C
4 A
5 B
6 D
7 C
8 C
9 D
10 A
11 C
12 B
13 D
14 A
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

> > > O > Q] O »| Q| O O »| O »| W O » O] O T

34
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35

36

37

38

39

Wl Q| W W O >

40
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Certified LabVIEW Developer Recertification Exam
Test Booklet 2

© 2024 NATIONAL INSTRUMENTS CORP. Page 40 of 77



EMERSON. I'"

Certified LabVIEW Developer Recertification Exam Test Booklet 2

Note: The use of the computer or any reference materials is NOT allowed during the exam.

Instructions:

If you did not receive this exam in a sealed envelope stamped "NI Certification," DO NOT ACCEPT
this exam. Return it to the proctor immediately. You will be provided with a replacement
exam.

e Please do not ask the proctor for help. If you believe the intent of a question is not clear,
you may note that question, and your reasons for choosing the answer you believe best
fits the question.

e This examination may not be taken from the examination area or reproduced in any
way. You may not keep any portion of this exam after you have completed it.

Exam Details:
e Time allocated: 1 hour
o Type of exam items: Multiple choice
e Number of exam items: 40 questions
e Passing Grade: 70%

IMPORTANT: When you have completed this exam, place it in the provided envelope with you
answer sheet and SEAL the envelope. Give the sealed envelope to your proctor.

Answer Sheet:

To quickly check your answers against the solutions on the Solutions Page, record your answers
on this Answers Sheet. Detach this page and record your answers as you go along. This page is
not included in the actual CLD-R exam; it is included here for practice purposes only. The
Solutions Page is at the end of the Sample Exam.
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Sample Exam Items:

Sl A e

(SIS TSI N T NS T NS T NG I NG T NG T NG TN NG TN NG T N5 [ S gy S S ey Sy O e O S SN |
PRS0 RX AN EDBN S 00 Ik »o— S
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33.
34.
35.
36.
37.
38.
39.
40.

1. Consider the following scenario: You must log the rotation rate of a crank shaft by analyzing an
analog signal. The shaft has 4 teeth, each of which creates a peak in the analog signal when they
pass a sensor. You have an analysis routine which calculates the rotation rate based upon the
elapsed time between the peaks. Which of the following is the most important consideration
when transferring the signal from your acquisition loop to an analysis loop?

a. The data transfer must be lossless and must include information on the time between
data points

b. The data transfer must have low latency between the loops and must always transmit
the most recent value

The data transfer must be lossless and must have a low latency between the loops

d. The data transfer must have low latency between the loops and must latch the peak
value so that it cannot be overwritten by lower values

2. Consider the following scenario: You must create a control system with multiple control
algorithms that run at different speeds. In order to accomplish this, you create a loop to control
each algorithm and an additional loop to allow user interaction. You have an emergency stop for
the system that should immediately place all of the loops in a safe state. The stop can be
triggered from any of the control loops or the user interface loop. Which of the following is the
most important consideration when transferring the emergency stop between the loops?
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a. The data transfer must be lossless and must include information on the time between
updates.

b. The data transfer must have low latency between the loops and must always transmit
the most recent value.
The data transfer must be lossless and must have a low latency between the loops.

d. The data transfer must have low latency between the loops and must latch a value of
true so that it cannot be overwritten by other loops.

3. Your application has a loop dedicated to acquiring data and a second parallel loop dedicated
to processing the acquired data. You want your processing loop to process only the most recent
acquired data available. Which design pattern should you use?

a. Producer/Consumer
b. Master/Slave
c. Both are acceptable

d. Neither are acceptable

4. Which of the following statements about events is true?

a. The timeout event causes an event to fire every x ms where x is the value wired to the
timeout terminal

b. When you press and release a button with a mechanical action of 'Latch Until Released’,
it creates two value change events

c. Setting the 'Lock front panel until the event case for this event completes' option on an
event will ignore any events that occur during the processing of that event

d. If you do not wire a value to one of the terminals in the Event Filter Node for a notify
event, LabVIEW uses the default value for that terminal's data type to process the
event

© 2024 NATIONAL INSTRUMENTS CORP. Page 44 of 77



EMERSON. I'"

5. While processing an event in your event-driven application, the user interface becomes
unresponsive because the event code takes a significant time to execute. Which of the
following will remedy the problem?

a. Add a wait statement to the event processing loop to prevent it from starving the Ul
thread

b. Open the Edit Events window for the event and disable the 'Lock front panel until the
event case for this event completes' option

c. Move the processing of the event into a separate loop from the event structure and
initiate the processing with a queue

d. Add a Timeout case to the event structure controlling the event to allow the Ul to
update after the timeout period

6. Which of the following diagrams will initialize the New Value indicator with the value of
15?
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|[ 1] "Numeric": Yalue Change ¥

Numeric
[
New Value
Nurneric {hiaL]|

@—4 P al(Sgnl)

d.
[[ 1] "Mumeric "; Value Change v
MNumeric
-f_lTii,,}
New Value
Numeric —bbL |
(71 1] .
@— P alue
b.
[[1] "Numeric": Value Change ¥
MNumeric
- | T ﬂQW__V alue
{pL ]|
C.
Numeric |[1] "Mumeric": Value Change Y
New Yalue
|| R L]
ETSIWIUIWIUII']IUIT’]IUIEIELE
d.
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7. What is the behavior of this code when this VI is run and the user clicks on the
increment of the Numeric control on the front panel once? Numeric has an initial value
of 0.00.

Numeric
e 100

Zl{[0] "Numeric": Yalue Change v I—

MNumeric

P alue

a. Numeric keeps incrementing until it reaches the maximum value and stays at the
maximum value

b. Numeric keeps incrementing and overflows the range of the Numeric indicator
Numeric increments to a value of 2.00 and stays at that value

d. Numeric increments to a value of 1.00 and stays at that value

8. Which of the following is a risk if you execute the following code on a system with the
default LabVIEW settings?
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=] [[1]"OK Button": Mouse Down? ¥
Button
Type Mods
Time | o Button e s
CtlRef Discard?
Coords
Butt
Open/Create on N
IReplace File ‘Write to Text File Close File
Filename |[*~< e =
- i
error in |[Sat) 4 ;
Butterworth Filter .vi Mumber To Decimal String i
Data Array | 051 B, 132 a2 &b Tstatus |-
sampling freq: fs || be1 —F . L] Concatenate Strings {
high cutoff freq: Fh |[051 b— > v Wl
low cutoff freq: i [C56: ,v.—J |

A memory leak could result from writing the filtered data to the text file

b. The VI will not finish execution unless the Mouse Down? event occurs for the OK
Button

c. The While Loop does not stop execution in the event of an error in the Mouse Down?
Event case

d. LabVIEW will not update the front panel activity while the Mouse Down? event is
executing

9. When executed, which of the following code segments could produce a dialog similar to
the one shown below?

=~

& i<

' Warning 5000 occurred at The Second
» \ Coming.vi

Possible reason(s):

Things fall apart, the center cannot hold

Continue
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type of dialog (OK msg:1)
|OK message + warnings ¥|

is warning? (False)

error message (™) MO code |5000]

Things fall apart, the center cannot hold

Clear Errors.vi

o nd

This VI 5 & Error Cluster From Error Code.vi  Simple Error Handler, vi
5 IThe Second Coming.vi j~{ FP.Title
type of dialog (OK msg: 1)
|OK message + warnings '|
Clear Errors.vi
7 7 | . [
status L status trror y
code {5000 )"— code - 2
[ Things fall apart, the center cannot hold ~{source | Simple Error Handler.vi
This VI| & This VI E =t VI lb

§The Second Coming.vi |~ FP. Title

c. BothAandB
d. Neither AnorB

10. How will the VI shown below behave if Data Filel.txt does not exist? Assume that
automatic error handling is enabled (default setting).
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Application Directory. vi Build Path

Pato Fiel b I Write to Text File | Close File
i P ﬁ( error out
- )
error in | S ¥ D — |
] OpenjCreate Mumber To Decimal String
IReplace File ry
s
L

EOL Constant i Concatenate

Strings

Greaters  stop [CTER-

a. The VI will continue executing until it reaches the Close File function, where it will halt
and prompt the user with an error message indicating that the file could not be found

b. The VI will halt at the Open/Create/Replace File function and prompt the user with an
error message indicating that the file could not be found

c. The VI will complete execution uninterrupted and display error information in the error
out indicator to show that the file could not be found

d. The While Loop will execute once and exit when Write to Text File is unable to modify
Data Filel.txt. The error out indicator will show that the file could not be found

11. As part of shutting down your application, you need to turn off three values by writing
false to three variables. Which of the following code segments ensures that the
shutdown code executes reliably and all errors are reported?
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Clear Errors.vi

error in
(no error) o
!
a. = . ‘
errorin oo E';'S'V' 4 E
o ‘ 5 i r “r Merge Errors.vi
?! !.ILI;X. System Runnlnc-;],!Jl ! ,e[‘ﬁ Output Enabl;],!J !,!L“ powe,l!!l \ge
| error out
G A fefpot]
error in *
(no error) > ; 1 error out
c G n|a® System Running|,, ,![_\0 Output Enablel,!
o roay RS temRoringl [ J5[® outputendbie], L [ @ powed],
error in J
{no error) | y
- Merge Errors.vi
| error out
d S

12. What will the Error out display when the following two clusters are input to the VI?

is warning? (False) [z ]
error code 2134 #Na_|Error Cluster From Error Code.vi

21
Error message IFormat not Com@ﬁb]eIJ A

M Vi
is warning? (False) [FI@}- T Errors.vi
error code ' FL
Ny A SEeTError out

o
error message [Type not Found}+ 122
Error Cluster From Error Code. vi

a. Acluster of (True, -4536, <ERR> Type not Found)
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b. An array of Error clusters containing {(False, 2134, Warning: Format not Compatible),

(True, - 4536, Error: Type not found)}

c. Anarray of Error clusters containing {(True, -4536, Error: Type not found), (False, 2134,

Warning: Format not Compatible)}

d. Acluster of (False, 2134, Warning:

13. You use the following code to send out time critical commands to an instrument. The
instrument is not behaving as expected, so you must debug to determine which
commands are actually being sent. Which of the following debugging techniques allows

you to analyze all commands sent

Format not Compatible)

without interfering with the execution?

ooooon

0000000000000 0000000

Wait on

I

@
E...

Motification

ponnnnnnnnanfiifon =Command >

ooooo

ODoooo00o0o000000o000o0o00

A

a. Place a Probe on the wire marked

b. Place both a Probe and a Breakpoint on the wire marked Command and observe the

Probe while the VI runs

c. Place a Probe on the wire marked
execution speed, and observe the

© 2024 NATIONAL INSTRUMENTS CORP.

Command and observe the Probe as the VI runs

Command, use Execution Highlighting to slow the

Probe as the VI runs
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d. Add custom code to log the value of the Command wire to a file during each iteration of
the loop

14. What is the value of Output after the following code executes when Array1 contains the
following 3 double-precision elements: [2.0, 4.0, 6.0] and Array 2 is an empty array?

N
farayt
o7 —m

Arrayz | Ip.0001]
| [DBL p—it—

Output

L 2 e

{yoBL |

Index Array

a. NaN
b. 6.0
c. 20
d. 4.0

15. Which of the following could be the cause if Highlight Execution button is not displayed
on the block diagram window of the VI?

a. Debugging is turned off in the VI
b. VIis marked as subroutine priority
c. Both(a)and (b)

d. None of the above

© 2024 NATIONAL INSTRUMENTS CORP. Page 53 of 77



4
-

Sy

S
EMERSON. Ill l

16. Which of the following is not a feature of custom probes?

a. Conditionally pausing a VI based on the value of a wire
b. Visualizing wire data in multiple views
¢. Changing the value of a wire at runtime

d. Can be used across multiple LabVIEW versions

17. Which of the following statements is true regarding the following two code snippets?

Error in Breakpoint Etror out

Error in |Conditiona| Probe| Error out
[ EH {2} pEat]
3 (4] Error in ™=

Error ‘ Condition ]

Pause if any of the following:
[] Error
':] Warning

Code
|0

(i) always pauses execution and (ii) pauses only when there is an error

T o

(i) always pauses execution and (ii) never pauses execution

o

(i) and (ii) both always pause execution

d. (i) always pauses execution and (ii) pauses only when the error code is zero
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18. With regard to the VI priority levels set through VI properties, at what priority does code
in a timed structure, such as a timed loop, execute?

a. The code inherits the priority of the VI that contains the timed structure
b. The code executes at the "time critical priority" level

c. The code executes at a priority level between the "above normal priority" and "high
priority" levels

d. LabVIEW executes the code at the "time critical priority" level if the "Priority" input of
the timed structure is greater than 100, otherwise it executes it at the "high priority"
level

e. The code executes at a priority level between the "high priority" and "time critical
priority" levels

19. A copy of the Front Panel data, such as controls and indicators, is kept in memory during
which one of the following cases?

1. The front panel of the subVI is open

2. The subVI has been changed but not saved
3. The panel uses data printing

4. The subVI uses local variables

a. All of the above

b. 1,2and3

c. land2

d 1

20. Two VIs (A.vi and B.vi) are located in the same directory. Which of the following is the
best method for opening the reference of the B.vi through A.vi when B.vi is not in
memory?
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Open VI
Strip Path Build Path R?eference

.‘_ a
a8
B.vi “ 0
‘ Open VI
Build Path Reference

Bk o

Open VI
Reference

0N

Open VI
Reference

B.vi E

Y

21. Your application has a performance requirement to complete certain operations within a
specified time period. After testing your implementation, you determine that one of the
operations consistently fails to meet its performance requirement. Using the Profile
Performance and Memory tool, you identify a single subVI as the main performance
bottleneck. The block diagram of the subVI is shown below. The Vlis currently set at the
"Normal" priority level. Which of the following techniques would be most effective in
decreasing the subVI's execution time?
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Enqueue Element  Queue Ref Out

Queue Ref I pegueye Element

5 [Counts | [Counts s}

a. Place the increment function inside a For Loop with indexed tunnels for the array input
and output

b. Use an In Place Element Structure to replace the Unbundle and Bundle functions
Set the subVI's Priority property to "subroutine"

d. Use a global variable to pass the cluster to the subVI instead of a queue reference

22. You are given the following functional global VI to keep track of elapsed time.

Elapsed Time FG.vi block diagram

S

Target Elapsed Time
[@ »

[

You test the functional global by using the following calling code:
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While Loop 1 \While Loop 2

Elapsed Time FG.vi Elapsed Time FG.vi

Loop 1 Iterations

Loop 2 Iterations
=

Which of the following statements is true after the code executes?

a. While Loop 1 stops after 5 seconds and the value of Loop 2 Iterations is zero
b. You must abort the VI because While Loop 1 is an infinite loop
c. You must abort the VI because While Loop 2 is an infinite loop

d. The value of Loop 1 Iterations is zero and While Loop 2 stops after 5 seconds

23. Which of the following diagrams correctly calculates the execution time of Code.vi?
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&
B

a 1 ooooooo
Dooooooooooooooooo
time 3
& . LI—
CODE
b- L m.om V‘., - s m =
Do00000D00000T
time 2
CODE
c. 1OOoOoOO0o000O0 oD DO
time
=

24. What is the fastest Built-In timing source available when a Timed loop is used on
Windows 7/Vista/XP/20007?
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a. 1kHz

b. 1MHz

c. 1GHz

d. Varies and depends on the processor

25. If the stop button has a value of false when the following VI starts running, how soon
after clicking the stop button will the bottom While loop stop?

Top While Loop

Wait Until Next ms Multiple

Data Chart

stop

Bottom While Loop

Wait Until Next ms Multiple

5 \@ Stop 4

a. Within 50 ms of when the value of the stop button turns True
b. Within 100 ms of when the value of the stop button turns True
c.  Within 150 ms of when the value of the stop button turns True
d. Unable to determine
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26. You must count the number of Shared Variables in a target. Which of the following recursive
subVIs returns the correct count? Note: The VAR COUNT VI shown in the images is a recursive
call of the code shown. In LabVIEW 2009, recursion no longer requires the use of VI server.

» ©_1|ProjectItem Ref Out

Note: Yar Count is this VI, In LabVIEW 2009
Recursion no longer requires VI server,

Close Reference

5 vaR — Y
ProjectItem Ref In & =< Projectitem 5 COUNT c D

i Children(]

TypeString M m
>

Count In |[>—
a Lj» +>—{pI32]|Count Out

{EE ProjectItem Ref Out

Jooer D522 | |EFYOY OUE

[y

error in {no error)

Note: VYar Count is this Y1, In LabVIEW 2009
Recursion no longer requires VI server.

A Close Reference
)I‘-—‘ @
! — AR /i
ProjectItem Ref In _; & = Projectltem 5 L -| ci B Tilerror ok
’ Children[]
error in (no error) [L5% TypeString ¥ m

¥ $132]|Count Out
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& o 1|ProjectItem Refs Out

ote: Yar Count is this Y1, In LabVIEW 2009
ecursion no longer requires Y1 server.

EH

= hha

Array Size
Projectltem Refs In [ N § = Projectltem 3'___ J r@'lb" Reshape Array
I : 2 = Close Reference
Find Children m T
TypeString ._“I
etror in (no error) -y SR — N il S - error out
Count In E— Eh ount Out
7
(see next page)
{¥ & T]projectitem Refs Out
" [Note: Var Count is this V1. In LabYIEW 2009
Array Size Recursion no longer requires VI server.
Projectltem Refs In [T 5 o B = Projectitem ﬁl 2 Reshape Array
e - & A Close Reference
Find Children n p
TypeString j et m")::v s
error in (no error) {= cD Eﬂﬂenor out

i0>—-- (32 ]|Count Out

27. In the following code, if the Callee VI has Reentrancy enabled with Preallocate clone for each
instance option set, how many clones of the Callee VI will be created?
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=l
L2y

a. 6
b. 4
c. 2

d. Unknown

=
E

Callee

ﬁ
i

Callee

E
B

Callee

m Callee "

Output Array

28. What method of testing is shown in the figure below?

Expected Qutputs
I[ DBL Y

N
-

Inputs
I[Dm o

error in (no error)

error out

a. Functional testing
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b. Reliability testing
c. Configuration testing

d. Performance testing

29. What method of testing is shown in the figure below?

T "Initialize", Default ]

This is a stub ¥I that should be replaced when the 125
initialization ¥1 has been developed.

This Y1 is here so that the top-level VI can be tested prior to
icompleting that subvi.

Beqginning State MNext State

[eInitialize ~} =] =
o . Indicator Cluster
Cfg File Pat!
= fieitiatize] :
error in (no error) =k stoen| 2 [a] errorout
= E- o hen
[status |-

s

a. Functional Testing
b. Integration Testing
c. Configuration Testing

d. Performance Testing

30. Which of the following methods does LabVIEW use to keep track of the size of strings in
memory?

a. LabVIEW prepends a 4 byte integer to the beginning of the string to represent
the size

b. LabVIEW prepends a 4 byte string that has an ASCII representation of the size to
the string
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c. LabVIEW appends a null terminating character to the end of the string to mark
the last character

d. LabVIEW maintains a table which contains the size and memory location of all
active strings

31. Which of the following block diagrams will only log data if the Data shared variable was
written to since the last time this VI logged data?
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32. You are given the following code to dynamically launch a dialog:

vi path Open VI Reference Close Reference

= ] Dud vl n - 3%
Run VI ch

- WWaik Until Done
.|rAutao Dispose Ref

The dialog VI has the following VI Property settings:
-Show front panel when called = True

-Close afterwards if originally closed = True

-Run when opened = False

Given that the dialog VI exists, the run arrow is not broken, and no other instances of the VI are
in memory, which of the following statements is true after the launcher code executes?

a. The Run VI Method starts execution of the dialog VI. The front panel of
the dialog Vl is not loaded into memory

b. The Run VI Method starts execution of the dialog VI. The front panel of
the dialog VI opens and runs independently of the launcher code

C. The Open VI Reference starts execution of the dialog VI. The front panel
of the dialog VI opens and runs independently of the launcher code

d. The Open VI Reference starts execution of the dialog VI. The front panel

of the dialog VI is not loaded into memory

33. What happens when the following code executes?
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This VI
Y1 B

& This Y1 gy —
n 2 ’1 Fifige error out
Default Vals.Make Curr Default cl {:])-_cl;—]

a. The execution of the Invoke node generates an error

b. Opening the VI reference generates an error

c. Closing the VI reference generates an error

d. The code executes with no error

34, In the code snippet shown below, Boolean is a Push Button with Mechanical Action

property set to 'Latch When Released'. Which of the following is true?

Stop

5 <500l

AP Value

a. The value of Boolean is momentarily set to True on every iteration of the loop
b. The VI runs indefinitely

C. A run time error occurs

d. The value of Boolean toggles for every loop iteration

35. Which of the following subVI diagrams assigns a list of plot names to a waveform
graph?
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Graph Reference
&

W[ "waveformGraph" vpf

N

% = WFGraph 5

error out

error out

................ =
error in {no error) E 1] N Plgtdrzl:nt\e
Plot Names 7
[ab
a.
To["waveformGraph" v
<5 WaveformGraph N
Graph Reference
[+]
8 o [l - } = WFGraph B ak
error in (no error) s O . T
= m_@_;— ActPlot
Plot Names v
I[&bcg
b.
T "waveformGraph" v
Graph Reference

D

Plot Names
I [uu,g

Graph Reference
2 )

error out

"5 WaveformChart

error in {no error)

Plot Names
l [abc,g

P Plot.Name

ActPlot

error out
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You are given a binary file that contains a 1-D array of double-precision numbers. The
file contains no header information and the data is sorted in little-endian format. Which of the
following VIs will correctly read all the data elements from the binary file and display themin a

Data Type (DBL) E]

L]

Binary Data File Path
E 4 S
error in [(5528 h e E&E’j [ Lo Dx
OpenjCreatef/Replace File  Deny Access  Get File Size Read from Close File
Binary File

Binary Data File Path

a 0

error out
bE]

~boni] |data from file

error inJ =t ¥

little-endian

Data Type (SGL) @

=

@ deny write-only ¥ Data Type (DBL) B
e
b ]
b error out
B A — | O] g
OpenfCreate/Replace File  Deny Access Get File Size Read from Close File
Binary File

— »oet] |data From file

Binary Data File Path
e ™ D—i
i —| & error out
error lnllE"_ﬂ D e & ajLLl Dx b
OpenjCreate/Replace File Deny Access  Get File Size Read from Close File
[ open | Binary File
e {3501 data from fle
Sdony;0one ) Data Type (DBL) ]
Binary Data File Path
= 1 - B
y & error out
1 =
error in [[£a | D e i [l 55 Er boan
OpenjCreate/Replace File Deny Access  Get File Size Read from Close File
Binary File
“read-only | ~— #oui] data from file
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37. What are the output values of the List Folder function when you wire an empty path
constant to the path input?

a. filenames: <empty>  folder names: <empty>

error out: Error 6: Generic file I/O error
b. filenames: All files on the primary drive folder names: All folders
on the primary drive error out: No Error
c. filenames: <empty>  folder names: <All configured drives on the
machine> error out: No Error
d. filenames: <empty> folder names: <empty> error out: No Error

38. A binary file is created using the VI 1. Then the same binary file is read using the code in
VI 2. What is the Output after reading the binary file?
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VI 1
N
y OpenfCreate
File {Replace File ‘Write to Binary File Close File
55 4 -
r:D i @ Dx error out
— o101 - .
VI 2
El—R
Output
) OpenjCreate Datatype o @
File Replace File Close File
s

I g ﬁ"‘"‘"’“ e hd
"D S | I :ﬂ] Dx error out
— 0101 i I3

oo ba 0 |

Read from Binary File

a. Output is an array of data {0,1,2,3,4}
b. Output is an array of data {9,9,9,9,9}
C. Read from Binary File returns an error because the datatype has to be an array
d. Output is an array of data {0,0,0,0,0}
39. You develop an application to be deployed on different operating systems. The

application generates data files. Which of the following methods ensures that the default
location is a writable location?
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G

o

P System Directory.vi

> = Data Files Folder
=]
Data Files |
~ Build Path
Current VI's Path

P

Data Files Folder

Data Files Folder
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40. Select the code that is functionally equivalent to the feedback node shown
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Init state 10 N

Reverse
1D Array

a.
C.

Array N

4,

oo — =

=t 0 = v output

= j 4

hd + )
1 13

d.

below.
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Solutions Page:

Below are the answers and links to additional resources for the CLD-R Sample Exam. To
quickly check your answers, record them on the Answer Sheet, detach the Answer Sheet,

and compare it, side-by side, with the Solutions Page. This answer page is not included in
the actual CLD-R exam; it is included here for practice purposes only.

Question | Answer
1 A
2 D
3 B
4 B
5 C
6 A
7 C
8 D
9 A
10 B
11 A
12 A
13 D
14 A
15 C
16 C
17 D
18 E
19 A
20 C
21 B
22 A
23 C
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

saididielirdidiolrdigiolngi--hivgiviicchiwiive
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