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Lesson Objectives

Understand what the “synch problem” is when you use parallel
beams

Learn techniques to to ensure that two beams end before
moving to the next block of code (variables, data wires, loops
and My Blocks)

Prerequisites: Parallel Beams Lesson, Data Wires, Variables, My
Blocks with Inputs and Outputs



Using Parallel Beams Inside Programs

Parallel beams are great for doingtwo things at the same time
? Often wantto dosomethingafter you complete the Parallel Beam
? Hard to tell which beam will finish first (called the “synch problem”)

Need to synchronize the beams to make sure that blocks execute when you

expect themto In the picture below, will the turn start after motor Ais
done or before? Answer: You do not know

The goal of this program is to create a The goal of this program is to create a
SI":jD('j pre fg am td ";tgl_le an a""n"“?t simple program to move an arm motor
J dive orwar e same time using and drive forward at the same time using
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Problem: This will play
after the previous block

but you probably want to
ensure that the other
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O 50 ooq ./1 *QJD% @ O ‘J not know if the parallel
e ‘xooq ’/_L beam will finish first.
_
Turn motor A 90 degre

rantot\t:r? same time as Turn motor A 1000

g

degrees at the same
time as moving




Ensure That Both Beams Finished

In this example, we want T e |

both the 720 degree move p":’p%?rbfgﬁnt" st e e v

steering (the move) and the s
motor A move to finish Mpd SRR T ®O o Qjm
beforethe 360 degree move e D I
steering (the turn) Move forward 720 degrees SRRt

after the previous block
but you probably want to
ensure that the other
beam finishes before
playing this block. You will

There areseveral waysto do .
this: & i au | e

A \Variables (see slide 4) Tum motor A 1000
time as moving
Wires (see slide 5)

Loops (see slide 6) This is labeled as “synch problem” in the
My blocks (see slide 7) corresponding EV3 code file
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Use Variables To Synchronize

The goal of this program is to continue the Wait until the Parallel Beam is done

program after the two beams have finished. 01 |

“ ! Tumn right 360 motor
degrees.
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This is labeled as “variables” in the to a variable

corresponding EV3 code file



Use Wires to Synchronize

The goal of this program is to continue the
program after the two beams have finished.

Turn right 360 motor
degrees
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Turn motor A 90 degrees .. . .
at the same time as This is labeled as “wires” in the

moving corresponding EV3 code file




Use Loops to Synchronize

Run the parallel beam inside a
loop because the loop will not
exit until both beams finish.
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This is labeled as “loops” in the
corresponding EV3 code file



Use My Blocks to Synchronize

This is labeled as “My Blocks” in the
corresponding EV3 code file

Run the two
tasks in a my
block because
the block will
not exit until
both beams
exit.

do W aiig r&®o "a,
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This is labeled as “Parallel_ Beam_My_Blocks”

in the corresponding EV3 code file

THIS IS
INSIDE A MY

Move forward and turn the
arm at the same time

I 50 |100c1 ./—L

Run the two
tasks in a my
block because
the block will
not exit until
both beams
exit.




Challenge: Squaring on a Line

SynCh ronization iS Critical for We use 3 parallel beam here so that we can do 2

simultaneous actions. } ;
In the top beam, Motor B on our robot keeps moving until

aligning On a Iine USing paraIIEI the Color Sensor on Port 1 sees Red. Then it stops.

In the bottom beam, Motor C on our robot keeps moving

b e a m S Uﬁtll. th.e. Color Sensor on Port 4 sees Red. Then it stops.
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As a challenge, complete the — | el es | e f

Squaring on Line lesson.

Note: You must ensure that
both beams in an align are
completed before moving onto This example is from the
the next block Squaring on a Line Lesson

A Otherwise, the robotwill not
be straighton a line




Discussion Guide

What is the “sync problem”?

Ans. When you write code with parallel beams, you are not
certain when the two beams will complete. You don’t know if
one beam might finish before the other.

What are 4 ways to solve this problem?
Ans. Use variables, data wires, loops or My Blocks to make sure

that the parallel beams compete before moving on to the next
block of code.
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