
APPLICATION SUPPORT BULLETIN

This ASB is written in answer to the following
request:

“I wish to read plate bar codes and compare
them with a pre-defined worklist. The system
should be stopped if the plate bar code read does
not match the expected bar code due to be
processed at that time. Can this can be done with an
‘If-Then’ statement and calling the plate name as a
variable?”

Summary
Although reading plate bar codes for logging pur-
poses is an easy function requiring just one step
(using the Bar Code Reader step from the Devices
Palette), setting up a method to compare bar codes
and use a worklist does require some specialized
knowledge. This document will describe how to
perform these functions through a simple example
of bar code matching and a more sophisticated
example using a worklist.

System Requirements
These examples were written using Biomek FX 2.1.
The functions and syntax described would be
expected to work in FX 1.5 or greater. The system
must have a bar code reader device associated with
a bar code reader ALP. With minimal modification,
these methods could be made to work with a bar
code reader associated with a Stacker Carousel.

User Requirements
These examples were written such that users with a
basic understanding of the Biomek FX software and
use of variables would be able to understand, imple-
ment, and customize the methods for their own use.

Technical Background
Only two items of specialized knowledge are need-
ed to work effectively with bar codes.

The first item is the method of looking up a bar
code so that it may be compared with an expected
value. Bar codes are “properties” that are associated
with labware. If a piece of labware has its bar code
read (at the bar code reader) or assigned as part of
an Instrument Setup or Stacker Carousel Setup step,
and the labware is subsequently moved to a new
ALP location, the bar code property moves along
with the plate. The bar code property may be deter-
mined using the following expression:

Properties(“BR1”).Barcode

This expression looks at the BR1 ALP, finds
the labware there, and returns its Barcode property.
For example, to look up the bar code of a plate at
P5, the expression would be:

Properties(“P5”).Barcode

There are circumstances where the location to
be checked might be specified by a variable such as
Plate_Location, for example. Presuming the method
contains a defined variable called Plate_Location
that equates to a valid plate location, the following
would be an acceptable expression:

Properties(Plate_Location).Barcode

Notice that the explicitly defined ALP names
have quotation marks around them, indicating that
the names are specified as text strings. When using
a variable to define the plate location, no quotes are
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used. The lack of quotes indicates that
Plate_Location is a variable and needs to be
evaluated.

The above syntax will work with single labware
(non-stacked) or the top piece of labware in a stack.
To look up bar code information from labware in a
stack, but not the top of the stack, a somewhat longer
expression is needed that specifies the position in
the stack, with 0 indicating the bottom position:

=World.Devices.Pipettor1.Deck.Positions(“P6”)
.Stack(0).Properties.Barcode

In most circumstances, these expressions must
be preceded by an equals sign to indicate that the
whole Properties description is, in fact, an expres-
sion to be evaluated. To set a global variable called
MyBarcode to equal the bar code of the plate at
ALP position P2, the step would be configured as
follows:

However, when using If-Then expressions, the
equals sign is not needed because If-Then steps
automatically evaluate the condition assuming it to
be a Visual Basic-style expression. As a result, if we
had a variable called BC_Expected that held the
expected bar code, and we wished to compare that
with the actual bar code of the plate at position
BR1, we would set up an If-Then step in the follow-
ing manner:

The next thing to remember when doing on-the-
fly comparisons is that the Barcode Reader module
needs to be configured properly. Specifically, the
“Wait for Runtime Data” must be checked:

The full reasoning behind this is beyond the
scope of this ASB, but a brief discussion follows.

Runtime Data and Enqueuing
The Biomek FX Software contains an “enqueu-

ing engine” that processes the method steps and
arranges the order in which they will execute. Each
step broken down into component actions that are
evaluated to see what resources are required to
complete them. Examples of resources would be the
Pods, ALP locations, devices, and labware. Under
normal circumstances, each step is enqueued to exe-
cute at the earliest time that all needed resources are
available. This allows methods using multiple Pods
to execute efficiently, allows other things to go on
during labware pauses or timed vacuum steps, etc.
By clicking on the “Wait for Runtime Data” box in
the Barcode Reader module, we tell the enqueuing
engine that it should wait until that data is available
before processing any later steps such as the If-
Then step that will depend upon the data from the
Barcode Reader module. This is necessary so that
the If-Then step will be properly evaluated at runtime.

Creating a Simple Method:
Example 1
The information above can be used in a small
method that will move a bar coded plate to the read-
er, read the bar code, inform the user if the bar code
matches a user-defined expected bar code, and then
move the plate back to its starting location (see
Figure 1).

Method Notes Step by Step

The deck used for this method is posted at the same
location as the method. However, the method was
written such that it should be able to be mapped to
any deck containing P2 and BR1 locations.

A careful review of the method will show that
an “actual bar code” is set in the Instrument Setup
step. This is needed only when running the method
in simulation without an instrument. During simu-
lated runs, the Barcode Reader module will not
change the effective bar code of the plate being
read. Thus, for anything interesting to happen dur-
ing a simulated run, a value needs to be set for the
bar code.



This step creates a variable called BC_Expected
that contains the text ABC.

It is important to move the plate to the bar code
reader prior to issuing the Read Plate command.

As described previously, this must be config-
ured with the Wait for Runtime Data box checked.

The If – Then step (see Figure 2) is the heart of
this method. It compares the actual bar code of the
plate at BR1 with the expected bar code set by the
user, provided in the BC_Expected variable.

If they match, a window will open stating that
the match was confirmed. If not, a different window
will inform the user that the match did not succeed.

The final step in the method simply replaces the
microplate on its original ALP location, P2.

Worklisted Bar Code Verification:
Example 2
A common application for bar code verification is
performing mother – daughter transfers. Example 2
will illustrate how bar code verification could work
for 4 96-well mother plates being used to supply
sample to quadrants of a 384-well daughter plate,
with a worklist supplying all 5 bar codes for each
family of plates.

This example contains steps that will alert the
user to a bar code verification failure and provide
an opportunity to investigate and correct the prob-
lem. This is performed using loops and the Break
command which was instituted in FX 2.0. This
method will not work on any software version
before 2.0.

This method assumes that a stacker carousel
will supply the plates and tips, as a good example of
the integration of all the functions that would be
needed to build this sort of a program. With some
modifications it could be adjusted to work using
only deck positions.
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Method Overview

The method is too long for a step-by-step run
through, but the most important features within it
will be described here.

The method was written with the deck shown
below, but will map to any deck containing
positions P1 through P5, a Stacker Carousel SC1
position, a BR1 position, and a Trash ALP TR1.

The stacker Carousel is configured with stacks
of 96-well mother plates, tips, and one-per-shelf
384-well daughter plates. Again, for running in sim-
ulation mode, the plates were configured to have
manually entered bar codes. Some of these were
purposefully set to be “wrong” bar codes (see
Figure 3).

The Worklist step (see Figure 4) runs through a
sample worklist just two lines long, which defines

the variables representing expected bar code values
for the mothers (BCQ1, 2, etc.) and 384-well
daughters (BC384).

The worklist file is included in the same archive
as the methods, and should be placed in the file
location shown above in order to work properly
with the method.

As shown in the method overview, within the
Worklist Step plates are presented, bar code
verified, transfers are performed, then the plates are
stored back into the Stacker Carousel. This ASB
assumes the user is conversant with Biomek FX
software features involved in the Present, Move,
Transfer, and Store commands, and will focus on
the bar code verification process.

Figure 3.

Figure 4.



Each “Present and Verify…” group step
contains a “Barcode verification” group step that
handles checking the actual bar code against the
appropriate variable read in from the worklist.

This group begins with the setting of a variable
called ReadFailure to False. In the event of a failure
to read the bar code, this variable will be set to True.

The main verification process is looped 3 times.
This gives 3 attempts to read the bar code. After
each attempt, using the BarcodeReader module,
there is an If-Then step which compares the actual
bar code of the plate to the expected one. If a match
is found, the False value of ReadFailure is confirmed
and the method breaks out of its loop, ending the
bar code verification process. “Break” is an impor-
tant new function in FX 2.0 and higher, and can be
used in the development of complex methods.

If the bar code does not match the expected val-
ue, a User Pause step alerts the user that there has
been a problem and instructs the user to correct it.
The loop then iterates again, with another bar code
read and checking of the value.

After the loop is concluded, the value of
ReadFailure is checked and if it is True, a User
Pause step alerts the user to the fact that no match
was ever found. The method then continues.

The same Barcode Verification step was reused
for each plate brought on, but modified so that the
plates would be verified against the correct variable
for 384 plate, quadrant 1 mother, etc.

Conclusion
Bar code verification with the ability to act upon
failure is an important capability set. The flexibility
of the Biomek FX software allows the user to cus-
tomize how the instrument handles this type of situ-
ation. Several simple commands can be put together
to provide sophisticated process control and error
handling. This ASB provides samples of this func-
tionality that may be customized by the end user to
perform any number of tasks.
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Limitations of Liability
Except as provided in writing signed by an officer
to Beckman Coulter, Inc. (BCI), this software and
any related documentation are provided “as is”
without warranty of any kind, expressed or implied,
including that the software is “error free.” This
information is presented in good faith, but BCI does
not warrant, guarantee, or make any representations
regarding the use or the results of the use of this
software and related documentation in terms of cor-
rectness, accuracy, reliability, currentness,
omissions, or otherwise. The entire risk as to the
use, results, and performance of this software and
related documentation is assumed by the user.

Except as expressly provided herein, BCI
makes no other warranty, whether oral or written,
expressed or implied, as to any matter whatsoever,
including but not limited to those concerning mer-
chantability and fitness for a particular purpose, nor
is freedom from any patent owned by BCI or by
others to be inferred.

BCI shall not be liable, to any extent whatsoev-
er, for any damages resulting from or arising out of
the use or performance of this software and related
documentation or the procedures specified in the
documentation for this product, regardless of fore-
seeability or the form of action, whether in contract,
tort (including negligence), breach of warranty,
strict liability or otherwise, and including but not
limited to damages resulting from loss of data, loss
of anticipated profits, or any special, indirect, inci-
dental or consequential damages. In no event shall
BCI’s liability to the user exceed the amount paid
by the user to BCI hereunder. The user assumes full
responsibility for the results obtained from the use
of this software and related documentation and for
application of such results.
* All trademarks are the property of their respective
owners.


