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Abstract
This proposal compares decoder run times for AI for CE14.1a and CE14.3b for both non-SIMD and SIMD implementations. It is stated that non-SIMD run times are 105% for CE14.1a and 110% for CE14.3b. It is further stated that SIMD run times are 101102% for CE14.1a and 106% for CE14.3b. Later, CE14.b has updated their AI decoder run time to 104%. The authors claim that the difference in SIMD run times is a factor of 42.

Introduction 
At the Ljubljana meeting it was discussed that it was a major problem for the bilateral filter JVET-K0274 that the LUT was too big to be implemented in software. The scalar implementation was not deemed fast enough. CE14.1a solves this problem by removing the need for a LUT.
At this meeting, CE14.3b is presented, and it has a reduced LUT of size 16. While this in its own right does not preclude a fast LUT operation, there are other problems with CE14.3b that makes it hard to make a fast SIMD implementation, namely:
1. A check needs to be done to handle the fact that LUT is bypassed for x>threshold
2. A rounding and shift operation needs to be done before the LUT itself 
3. If the value is negative, the output of the LUT should be negated
In addition, three such look-up operations need to be done per pixel. In summary, we believe it is very hard to make a fast SIMD implementation of CE14.3b. This is also carried out in practice; the proponents of CE14.3b report that the decoder run time for their AI implementation is 106%. This is higher than the scalar implementation of 14.1c (105%) which was deemed too slow at the previous meeting. 
In this contribution we also present decoder run times for a SIMD version of CE14.1a for AI. The result is 101.5102% decoder run time. This is significantly faster than CE14.b by a factor of fourtwo, even after the updated SIMD figure of 104% from the proponents of CE14.b.
Experiment
We carried out 10 decoder runs with our SIMD implementation for the all intra case. The result is shown below:

	try
	1
	102.54%101.26%

	try
	2
	102.43%101.12%

	try
	3
	102.17%101.79%

	try
	4
	101.74%100.84%

	try
	5
	101.73%101.27%

	try
	6
	101.66%101.56%

	try
	7
	101.68%101.66%

	try
	8
	101.89%101.61%

	try
	9
	101.87%101.20%

	try
	10
	101.59%101.89%

	
	
	

	
	average
	101.93%101.42%



The xls files for the different runs along with the SIMD software is included in the contribution. In the first version of this document we erroneously compared against a BMS anchor. In this updated version this has been corrected. This has changed the estimated decoder run time from 101.4% to 101.9%. This is the reason for the updated SIMD run time.
Conclusion
The run times can be summarized in the following table:

	
	
	decoder run time
	

	
	
	AI
	AI
	

	
	
	not SIMD
	SIMD
	

	CE14.1a
	
	105%
	101.50%102%
	

	CE14.1b
	
	103%
	
	

	CE14.1c
	
	104%
	
	<--- was rejected since not possible to speed up with SIMD

	
	
	
	
	

	CE14.3a
	
	110%
	
	

	CE14.3b
	
	110%
	106%104%
	



In conclusion we claim that the decoder run time is prohibitive for CE14.3b but satisfactory for CE14.1a. We also note that there is a factor of four in run time increase between the two SIMD versions.
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