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Upgrading C compilers 

• Why do it? 
• Why is it difficult? 
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AIX: XL C/C++ 

• Dyalog up to 14.0 used 
XL C/C++ 12.1 (May 2012) 

• Dyalog 14.1 onwards uses 
XL C/C++ 13.1 (June 2014) 

• Newer compiler supports POWER8 
hardware 
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Linux: GCC 

• Dyalog up to 14.0 uses 
GCC 4.3.3 (January 2009) 

• Dyalog 14.1 onwards uses 
GCC 4.9.2 (October 2014) 

• Newer compiler has much better 
support for SIMD instruction sets (both 
auto and manual vectorisation) 
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Windows: Visual Studio 

• Dyalog up to 14.1 uses 
VS 2005 (October 2005) 

• Dyalog 15.0 onwards will use 
VS 2015 (July 2015) 



9 

First steps with VS 2015 

 



10 

 



11 

First steps with VS 2015 

• The interpreter relies heavily on 
setjmp() and longjmp() 

• VS 2015 made (undocumented) 
changes to work better with C++ 

• Solution: re-implement them in 
assembler 
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VS 2015 

• Supports .NET Framework version 4 by 
default 

• Makes it hard to support Windows XP 
(unsupported since April 2014) 

• So Dyalog 15.0 will use .NET 4 
and won't support XP 



Vector instructions (Intel) 
• MMX (1997) 
• SSE (1999) 
• SSE2 (2001) 
• SSE3 (2004) 
• SSSE3 (2006) 
• SSE4.1 
• SSE4.2 

• AVX (2008) 
• BMI (2012) 
• BMI2 (2013) 
• AVX2 
• AVX-512 (2015) 
• AVX-1024 
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Auto-vectorisation 

• C function pdtFFF (+.×) 
• Inner loop in C: 
 
 for(k=0; k<p; ++k) 
  *zp++ += x * *rargp++; 
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Auto-vectorisation 

• C function pdtFFF (+.×) 
• Inner loop in assembler: 
 
000000013FD0B860  movupd      xmm1,xmmword ptr [rdx]   
000000013FD0B864  movupd      xmm0,xmmword ptr [rcx]   
000000013FD0B868  add         r8,2   
000000013FD0B86C  add         rcx,10h   
000000013FD0B870  add         rdx,10h   
000000013FD0B874  mulpd       xmm1,xmm3   
000000013FD0B878  addpd       xmm1,xmm0   
000000013FD0B87C  movupd      xmmword ptr [rcx-10h],xmm1   
000000013FD0B881  cmp         r8,rbx   
000000013FD0B884  jb          pdtFFF+0D0h (013FD0B860h) 
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Auto-vectorisation 

• C function pdtFFF (+.×) 
• Inner loop in assembler: 
 
000000013FD0B860  movupd      xmm1,xmmword ptr [rdx]   
000000013FD0B864  movupd      xmm0,xmmword ptr [rcx]   
000000013FD0B868  add         r8,2   
000000013FD0B86C  add         rcx,10h   
000000013FD0B870  add         rdx,10h   
000000013FD0B874  mulpd       xmm1,xmm3   
000000013FD0B878  addpd       xmm1,xmm0   
000000013FD0B87C  movupd      xmmword ptr [rcx-10h],xmm1   
000000013FD0B881  cmp         r8,rbx   
000000013FD0B884  jb          pdtFFF+0D0h (013FD0B860h) 
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Manual vectorisation 
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Manual vectorisation 

• Reductions: ⌈/ ⌊/ +/ 
 
• Intel & AMD: 

SSE2, SSE4.1 
AVX, AVX2 (to come) 

• Factor of 1 to 30 for ⌈/ ⌊/ 
• Factor of 2 to 5 for +/ 
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Manual vectorisation 

• Reductions: ⌈/ ⌊/ +/ 
 
• POWER architecture: 

AltiVec, VSX 
• Factor of 2 to 20 for ⌈/ ⌊/ 
• Factor of 2 to 4 for +/ 
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New instructions 

• Boolean transpose (⍉) on square 
matrices (BMI2, POWER8) 

• Factor of 10 
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New instructions 

• Boolean compress (BMI2) 
• Squeezing to boolean, 

blowing up from boolean 
(BMI2, POWER8) 

• Factor of 2 
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