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One common cause of the CPU load being higher than expected is caused by using a
custom Function Block that uses a large structure connected as a VAR_INPUT instead of a
VAR_IN_OUT.

When a variable is declared as a VAR_INPUT, the MPiec Controller copies the entire
contents of the structure into the Function Block every scan. Other programming languages
refer to this technique as “Passing by Value.” In this situation, the Function Block does not
have the ability to alter the contents of the original data. When declaring a variable as

VAR _IN_OUT, the MPiec Controller passes a pointer to the original location of the variable
rather than a copy of the data. Other programming languages refer to this technique as
“Passing by Reference.” The pointer is an internal 32 bit value, which is significantly more
efficient than copying the entire contents every scan. This method also gives the Function
Block the ability to alter the contents of the structure variable.

To show this example in practice, the images on the next page show two scenarios. The
first scenario scans a Function Block with a large structure as a VAR_INPUT and results in
a high CPU load. The other scenario shows the same structure as a VAR _IN_OUT and has
no impact on the CPU load.

The large structure is an array of an array creating 500,000 LREAL’s. There is nothing else
in the program, the custom Function Blocks have no code.
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2 ArrayLREAL : RRRAY [1..500] OF LREAL;
001 BurdenCPU 3 ArrayArrayLREAL : ARRAY [1..1000] OF ArrayLREAL;
> e FB VAR IN_OuT i oo b
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- Name | Type | Usage |Description
ArrayTest Arrayln— Amaylni—AmrayTest System Variables
-l User Variables
ArrayTest [ArrayArrayLREAL  [VAR_GLOBAL |
Jump FB VAR IN OUT : q >
Ik
Info Dizlog X

002 BurdenCPU Resource POUs Force  Seftings
> Jump_FB_VAR_IN Verson
PLC: MP3300iec 2.2.0.20950

Firmware: 3.5.0.141

Application
FB VAR IN 1 Project: CPU_Load Resource: Resource
e Builddate: 11242019 85330AM  Configuration:  Corfiguration
FB_VAR_IN Bootproject  CPU_Load Source on PLC:  No.
ArrayTest ArrayIn PLC Memory
PLC state: Running  Program: 5242,816 Bytes; 5,199,248 Bytes free (S9%)
Errors: Nene Datz: 20871516 Bytes; 12,968,152 Bytes free
Timer resolution:  1us Retain 3,670,008 Bytes: 3.670.008 Bytes free (100%)
Default task cycle: 0ms
Jump FB VAR IN: Variables forced:  No
3 Logic Analyzer:  Inactive
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4 Main:Main - Configuration Resource.MedTsk.Main.Ma S =@ =] | B custombatar
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12 ArrayLREAL : ARRAY [1..500] OF LREAL;
001 BurdenCPU 3 ArrayArrayLREAL : ARRAY [1..1000] OF ArrayLREAL;
> Jump_FB VAR IN_OUT g FRTEEE
v
1< >
FB_VAR _IN_OUT_1
FB_VAR_IN_OUT T es:Config ¢ - Configuration Resource Global Variable [EEE=]
o Name | Type | Usage |Description
ArrayTest ArrayIn— ArrayInf—ArrayTest System Variables
= User Variables
ArrayTest [ArrayArrayLREAL  [VAR_GLOBAL |
Jump FB VAR IN OUT: < 5
Info Dialog X

002 BurdenCPU Resource POUs | Force  Settings
» Jump_FB_VAR_IN Verson
PLC MP3300iec 2.2.0.20930

Firmware: 35.0.141

Application
FB VAR IN 1 Project CPU_Load Resource: Resource
Build date: ~ 1/24/2019 8:52:30AM  Configuration: Configuration
FB—VAR—IN Bootproject: CPU_Load Seurceon PLC:  No
ArrayTest ArrayIn PLC Memory
PLC state: Running  Program: 5,242 216 Bytes; 5,193,348 Bytes free (33%)
Errors: Neone Data 20571516 Bytes: 12,969,152 Bytes free (62%)
Timer resclution:  1ps Retsin: 3,670,008 Bytes: 3,670,008 Bytes free (100%)
Default task cycle: Oms
Jump FB VAR IN: Variables forced: Mo
Logic Analyzer: Inactive
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