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ICL Application Note 
No. 00001


ISaGRAF Quick Ladder Application Benchmarks

This document provides test data to help systems designers gauge performance of ICL controllers running applications written in the ISaGRAF Quick Ladder (QL) language.  These tests measured program cycle times with applications of various sizes using the QL programming language.  Two different test types were run. The first was a logic simulation. The second was a floating-point math test. 

All tests were run on a standard ICL-4300 controller using ISaGRAF v3.46 software. No ISaGRAF optimization options where enable for the test.

Test No. 1

Logic simulation application No. 1 consisted of 10 ladder logic rungs. Each rung consisted of three parallel contacts as shown below.
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Fig 1. Parallel Rung Test

The maximum cycle time measured for the 10-rung test with parallel contacts was 47 milliseconds (ms).

Test No. 2

Logic simulation application No. 2 was the same as No. 1 with the number of rungs extended to 100.

The maximum cycle time measured for the 100-rung test with parallel contacts was 52 ms.

Test No. 3

Logic simulation application No. 3 was the same as No. 1 with the number of rungs extended to 1000.

The maximum cycle time measured for the 1000 rung test with parallel contacts was 94 ms.

Test No. 4

Logic simulation application No. 4 was the same as No. 1 with the contacts arranged in a series configuration as shown below.
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Fig 2. Series Rung Test

The maximum cycle time measured for the 10-rung test with series contacts was 47 ms.

Tests No. 5 & 6

Tests No. 5 and No. 6 provided benchmarks for floating point operations by performing analog scaling operations during each cycle. Test No. 5 scaled 10 analog values while test No. 6 scaled 100 analog values. Both of these used the scale function block provided ICL. Cycle time for test No. 5 was 59 ms. Cycle time for Test No. 6 was 156 ms.

Summary

Table summarizes the test results for all five benchmark tests.

	Test No.
	Description
	Cycle Time (ms)

	1
	10 rung, 3-contact parallel
	47

	2
	100 rung, 3-contact parallel
	52

	3
	1000 rung, 3-contact parallel
	94

	4
	10 rung, 3-contact series
	47

	5
	Analog scale 10 registers
	59

	6
	Analog scale 100 registers
	156


Table 1. Test Summary

These tests were run to indicate “typical” performance of ICL controllers. There are many factors that affect actual performance of the controller in a real-world application including, but not limited to, the type of controller running the application, the number of logic elements, the number and type of math operations, program optimizations, program efficiency, I/O polling times. 

Notes: 

1. Maximum cycle times were recorded. Typical cycle times were 2 – 3 ms shorter.

