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Labview Core 1

Exercises
Mastering called virtual
instruments (Vls).
LabVIEW For beginners, the

through Core
1 Exercises

LabVIEW, short for
Laboratory Virtual
Instrument
Engineering

Workbench, is a
system-design
platform and

development
environment from
National Instruments

(now part of
Emerson). It uses a
graphical
programming
language (G) to
cfreate”

LabVIEW Core 1
course serves as the
essential foundation,
covering everything
from front panel
design to dataflow
programming.

However, the true
transformation
happens when you
move beyond
watching tutorials
and start working on
hands-on LabVIEW
Core 1 exercises.
These exercises are
not mere
assignments—they
are the bridge

rograms_ Detwéen theory and
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practical

competence. In this
article, we will
explore why these
exercises are vital,
what typical
exercises cover, and
how you can use
them to build a
solid, professional-
level skillset in
LabVIEW.

Why
LabVIEW
Core 1
Exercises
Matter

Learning LabVIEW is
like learning a new
language—you can
memorize

vocabulary and
grammar rules, but
you only become
fluent when you use
them in real

conversations.
LabVIEW Core 1
exercises provide
that conversational
practice. They force
you to confront
common pitfalls:
wiring errors, data
type mismatches,
race conditions in
parallel loops, and
inefficient  memory
usage. According to
National

Instruments'
training

methodology,

completing the
exercises in Core 1
ensures that you

own

understand the
dataflow  paradigm
rather than just
mimicking

sequential text-
based logic.
Moreover,

employers and
senior engineers

look for candidates
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Whd Rave hot 6nly =

completed the
course but have
tackled its Core 1

LabVIEW
exercises with
confidence. Each

exercise reinforces
one or more of the
core concepts: the
block diagram, front
panel, controls and

indicators, wiring,
loops, case
structures, arrays,

clusters, and simple
file 1/0.

Building a
Structured
Foundation

The LabVIEW Core 1
curriculum is
carefully sequenced.
Early exercises focus
on basic operations:
creating a VI that
reads a numeric

afFitinmeficT Tahd
displays a result.
These may seem
trivial, but they
instill the critical
habit of keeping the
block diagram clean
and readable. Later
exercises introduce
the While Loop, For
Loop, and shift
registers. Without
dedicated practice,
many beginners
confuse the loop
iteration terminal
with the count
terminal or forget to
wire the conditional
terminal of a while
loop. LabVIEW
Core 1 exercises
systematically
eliminate these
misunderstandings
by requiring you to
solve small, well-
defined problems
that escalate in
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instance, one classic
exercise asks you to
simulate a simple
data-acquisition
system that logs
temperature

readings every
second to a text file.
This single task
incorporates file 1/0,

timing, loop
management, and
error handling—a

perfect integration
of multiple Core 1
topics.

Essential
Concepts
Covered by
Core 1
Exercises

To fully appreciate
the value of these
exercises, you need
to understand the
conceptual pillars of

the Core 1 course.
Each exercise
typically highlights
one or more of the
following areas:

¢ Front Panel
Design:
Placing
controls
(knobs, dials,
numeric
inputs) and
indicators
(graphs,
thermometers,
LEDs).
Exercises
often require
you to create
an intuitive
user interface
for a virtual
instrument.

e Block
Diagram
Programmin
g: Wiring
functions,
structures,
and subViIs to



- T Torma
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dataflow
execution. Key
exercises
reinforce that
data flows
from inputs to
outputs along
wires.

Data Types
and
Coercion:
Understanding
the four basic
numeric types
(132, DBL, U64,
etc.) and the
purple dot that
appears when
LabVIEW
automatically
coerces a data

Registers: =
Exercises with
While Loops
for indefinite
repetition and
For Loops for
counting. Shift
registers are
practiced in
averaging or
cumulative
sum exercises.
Case and
Sequence
Structures:
Implementing
conditional
behavior. A
common
exercise: a VI
that performs
different math

type—exercise operations

s make you based on a
debug such user-selected
coercion operation
issues. (add, subtract,
Loop multiply,
Structures divide).

and Shift e Arrays and
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Clusters:
Work with
one-
dimensional
arrays, 2D
arrays, and
clusters to
combine
heterogeneous
data.
Exercises
often require
building a
waveform data
type manually.
SubVis and
Modularity:
Reusing code
by creating a
subVI. Many
Corel
exercises ask
you to convert
part of your
block diagram
into a subVI
with a
connector
pane.

e Simple File

1/0: Writing
measurements
toa
spreadsheet-
compatible file
(.txt or .csv)
and reading
them back.

* Debugging
Tools: Using
highlight
execution,
probes, and
breakpoints.
Some
exercises
deliberately
introduce
subtle bugs for
you to find.

Sample
LabVIEW

Core 1
Exercises
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(Wi-t}p'-d iSpfayTiton a

Practical

Insights)

To give you a
tangible feel, here
are four
representative
exercises that you
would encounter in a
solid Core 1 practice
session. Each
includes the learning
objective and a tip
for completion.

Exercise 1:
Temperature
Monitoring and

Logging

Objective: Create a
VI that simulates a
temperature sensor.
Every second,
generate a random
number between 20
and 30 (representing

waveform chart, and
log it to a text file
with a timestamp.

Skills Practiced:
While Loop, Wait
Until Next ms
Multiple, File 1/0
(Write to
Spreadsheet File),
Concatenate Strings,
Bundle function for
waveform chart.

Common Pitfall:
Forgetting to close
the file reference
after the loop ends,
which can lock the
file. Always use an
error cluster and
place the close
function outside the
loop.

Exercise 2:
Simple
Calculator with
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Case Structure

Objective: Build a
front panel with two
numeric controls, an
enum or ring control
for operations (+, -,
*, /), and a numeric
indicator. In the
block diagram, use a
Case Structure to
execute the correct
arithmetic. Handle
division by zero
gracefully.

Skills Practiced:
Enumerated control,
Case Structure, error
handling with a Not
A Number (NaN)
output, using the
"Select" function as
an alternative.

Learning Point:
Notice how dataflow
ensures that the
operation case only
runs when the
correct input arrives.

Also, practice wiring
the case selector to
the ring control to
avoid coercion
issues.

Exercise 3:
Averaging
Array with Shift
Register

Objective:
Generate an array of
100 random
numbers using a For
Loop. Use a shift
register in a second
loop (or the same
loop) to calculate
the running average
of the last 10 values.
Display both the
entire array and the
moving average on
a graph.

Skills Practiced:
For Loop Auto-
Indexing, Shift
Register initialization



Labview Core 1 Exercises

With ah émpty-arfay, ~confirmation prompt

Array Subset
function, Mean
function from the
Probability and
Statistics palette.

Bonus: Add a
control to adjust the
window size (e.g., 5,
10, 20) to see how
the moving average
smooths the data.

Exercise 4:
SubVI Creation
- Unit
Converter

Objective: Create a
subVI that converts
temperature from
Celsius to
Fahrenheit. Then,
build a main VI that
uses this subVI to
convert a user-
entered value and
display both the
result and a

if the temperature
exceeds a threshold
(e.g., > 100°F, show
a warning dialog).

Skills Practiced:
SubVI creation,
connector pane
assignment (use 4-
terminal pattern:
input, output, error
in, error out),
polymorphic Vls,
simple dialog with
One Button Dialog
function.

Tip: When making
the subVI, include an
error cluster even if
you don't use it
initially—this builds
good practice for
future expansions
like handling invalid
inputs or sensor
disconnection.
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the Most Out

of LabVIEW

Core 1
Exercises

Simply completing
the exercises once is
not enough. To truly
internalize the
concepts, follow
these strategies:

e Attempt
without hints
first. Use the
built-in
LabVIEW help
only after you
have a clear
mental model
of the solution.
This
strengthens
your
debugging and
logical
thinking.

* BEfRASID Get

your code.
After you get a
working VI, go
back and
improve
readability:
clean up wire
bends, add
free labels,
group
functions with
decorations,
and create
subVis for
repeated
operations.

e Explore
alternative
solutions. For
the same
problem, try to
solve it using a
different
structure—for
instance,
replace a Case
Structure with
a Formula
Node or a
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This flexibility
will pay off in
complex
projects.

¢ Use the
Context Help
wisely
(Ctrl+H). Many
Core 1l
exercises
introduce new
functions; read
their detailed
description to
understand all
terminals.

¢ Collaborate
and discuss
with peers or
online
communities
like the NI
Forums.
Explaining
your code to
others
uncovers
hidden

Common
Challenges in
LabVIEW
Core 1 and
How Exercises
Overcome

Every beginner faces
a few recurring
hurdles. Purpose-
built LabVIEW Core
1 exercises are
designed to target
each one:

1. Dataflow
Confusion:
Because
LabVIEW
executes
nodes as soon
as all inputs
are available,
many new
users expect

— eSS HNPLIONGE = = = Sequential=— =
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order.
Exercises like
"Build a VI that
checks a
button state
and then
toggles an
LED" force you
to use
sequence
structures or
error wires to
guarantee
order.

. Wiring
Disorganizati
on: A
spaghetti
block diagram
is hard to
debug.
Exercises that
require
multiple inputs
and outputs
(e.g., reading
a file,
processing
data, and
writing a

report) teach
you to route
wires neatly,
avoid crossing
wires, and use
tunnels rather
than global
wires.

. Undefined

Data Types:
When you wire
a numeric
constantto a
DBL input but
the control is
132, LabVIEW
shows a
coercion dot.
Exercises with
mixed data
types (e.g.,
converting
string to
numeric)
make you
aware of
conversion
pitfalls and the
need for
explicit type
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4. Memory and
Performance
Issues:
Creating huge
arrays inside
loops without
pre-allocating
space can
slow down a
VI. Exercises
that demand
real-time data
visualization
teach you to
use shift
registers and
initialization.

Progressing
from Core 1 to

Real-World
Projects

After you have
completed a handful
of LabVIEW Core 1
exercises with

cohfidencE, the néxt
step is to simulate
small automation or
measurement tasks.
For example,
combine a file read
exercise with a
plotting exercise to
build a historical
data viewer. Add a
user interface that
allows an operator
to start/stop logging.
These tiny projects
mimic the structure
of larger industrial
applications. The
skills you polish in
Core l—especially
creating subVls,
handling errors, and
designing clean
Uls—are the same
skills that senior
LabVIEW developers
rely on daily. Many
companies use the
Core 1 certification
exam (CLAD) as a
baseline, and the
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exercises you
practice directly
mirror the exam's
style. By solving
each exercise
methodically, you
are not just learning
LabVIEW; you are
building a mindset of
graphical system
engineering.

Additional
Resources for
Practicing
Core 1
Exercises

National Instruments
provides the official
LabVIEW Core 1
manual, which
contains many
exercises with step-
by-step instructions.
Additionally,
community-
contributed content

on LabVIEW Core 1
exercises can be
found in forums,
GitHub repositories,
and YouTube
walkthroughs.

However, be
cautious of copying
solutions verbatim.
Instead, use them to
verify your approach
after you have tried
independently.
Another excellent
resource is the
"LabVIEW Core 1:
Exercises and Virtual
Instruments" zip file
available from NI's
training portal—it
includes partially
completed Vlis that

you must finish.
Working through
these official

materials ensures
you cover all exam
objectives.
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Conclusion

LabVIEW Core 1
exercises are the
heartbeat of your
learning journey.
They transform
abstract concepts
like dataflow, wiring,

and subVlis into
tangible, working
applications. By

engaging actively
with these
exercises—repeating
, refining,  and

them—you build a
robust foundation
that prepares you
for Core 2, real-time

systems, FPGA
programming, or
any specialized

LabVIEW domain.
Whether you are a
student, an engineer
in test and
measurement, or a
hobbyist automating
a lab experiment,
investing time in
thorough practice of
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