
AVX512, available in Intel’s Knights Landing architecture, supports 16 inputs. This technology is not yet 



 
ste 25% (for SSE) or 62.5% (for AVX) of the ‘slots’ in the SIMD 

 

 
most expensive line, it doesn’t benefit from the vector hardware, limiting our gains.

line now uses a SIMD instruction, at 100% efficiency (granted, we need 8 players for AVX…), even the 

speeds must already be stored in a ‘SIMD friendly’ format, i.e.: xxxx, yyyy, zzzz. Data organized like 

one ‘thread’



Again, a and b reside in the same memory location. Here’s another example:

byte ‘lanes’, which is 

for ints. For convenience, we will pronounce __m128 as ‘quadfloat’, and __m128i as ‘quadint’. The 
AVX versions are __m256 (‘octfloat’) and __m i (‘octint’).



supported by your hardware. C# doesn’t let you pick SSE or 

ble ‘Prefer 32 bit’. 

https://software.intel.com/sites/landingpage/IntrinsicsGuide/
https://en.wikipedia.org/wiki/Advanced_Vector_Extensions


 , which is reset to 0 by xor’ing it with itself;
 
 ‘test’ does a bitwise AND; it verifies that esi is not zero;
 ‘jle’ jumps out of the loop if the number of loop iterations is in fact zero.

Skipping to the line that contains the generated assembler for ‘c8 = a8 + b8’, we see something 
, namely vpaddd. Intel’s Intrinsics Guide tells us this 

here’s something else to note: before reading unaligned data, each array access does two 

a decent speedup. Let’s c
can’t run iterations in parallel. We could however process four 

https://www.shadertoy.com/view/Mdy3Dw


#if 1 … #else … #endif block. This way the original code is within 

And finally, we need to plot the four pixels. Let’s do this in a separate loop, so we can either not 

–



 
 

action by _mm_sub_ps, and so on. Let’s do this for oy4:



on. The _mm_setzero_ps is implemented using the xorps function: xor’ing a register with itself yields 



https://www.shadertoy.com/view/Mdy3Dw




For completeness, here’s the assembler output of the C# compiler for the line that updates ox8:

more) scalar flows can be executed concurrently, using ‘single instruction multiple data’ instructions.



.0f is stored in a variable, so that we don’t have to execute the 

Here, ‘Pixel’ is simply a 32



expression that we see in the scalar code would become a ‘quadbool’ 

These do not yield ‘quadbools’, but they do return something useful: 

a ‘false’, and 32 ones for a ‘true’. 

if (result & 1) { … } // result for first lane is true
if (result & 2) { … } // result for second lane is true 
if (result & 4) { … } // result for third lane is true
if (result & 8) { … } // result for fourth lane is true

The benefit is that we now at least did the comparisons using vector code. We didn’t sol

Let’s 



Let’s compute the full mask for the plot statement:

 bit integer, which doesn’t fit in a 32

 

 

 



‘and’ using _mm_and_sil128. 
e ‘abuse’ 

an interesting property of the floating point number 0.0f: it’s binary representation is 32 zeroes. 
That means that if we ‘and’ a floating point n
the floating point value 0.0f. ‘And’ing with 32 ones does nothing: we simply keep the original floating 

The second line sets the lanes of quadfloat a4 to 0.0f if the corresponding lane in the mask is ‘false’.

…which replaces a by b if its value is zero, and by c otherwise. One way to do this is again with 

‘true’ and ‘false’ values depending on the equality of the components of the vect

https://msdn.microsoft.com/en-us/library/system.numerics.vector(v=vs.111).aspx


offer, be aware that some code you produce may not work on your neighbour’s laptop. In C# this is 

it consumes only a tiny portion of time. Don’t do this in a real

convenient, consider Agner Fog’s vector library: 

http://www.agner.org/optimize/#vectorclass
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