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Slides, material 

› Numerical workshop at CERN, 5-6 of 
May 2014 

› All slides and material at 
http://indico.cern.ch/e/flp14 
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http://indico.cern.ch/e/flp14




Quick example 

› Using decimal base 
 152853.5047 has 10 digits of precision 

 
 Represented with significand 1.528535047 
 Exponent of 5 
 Sign: Positive 
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Agner Fog’s instruction tables 

› Detailed measurements of latency, 
throughput  for many architectures 

› Latency: If I run an instruction, how 
much need to wait until result is 
available? 

› Throughput: Number of instructions of 
the same kind per clock cycle 
 Example: throughput of 3 for ADD means we 

can start 3 additions per clock cycle 
 Says nothing about when result will be 

available! 
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Agner Fog’s instruction tables (2) 

› Reciprocal throughput: How many cycles 
per instruction if we don’t have 
dependency chains 
 Example: reciprocal throughput of 0.33 for ADD 

means we can start 3 additions per clock cycle 
› Measuring 
 Latency: Issue long chain of identical instructions, 

each depending on the result of the previous 
 Throughput: Issue long sequence of independent 

instructions of the same type 
› Instruction tables available online 
 http://agner.org/optimize 
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Agner Fog’s instruction tables (3) 

 Example: Measuring AVX2 instructions… (from 
testp/TestScripts/avx2.sh1 
 
 
 
 
 

 TemplateB64.nasm constructs the snippet to 
be tested 
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echo -e "\n\nLatency: $instruct r$r,r$r,r$r"  >> results1/avx2.txt 
nasm -f elf64 -o b64.o -Dinstruct=$instruct -Dnumop=3 -Dregsize=$regsize \ 
-Dcounters=$PMCs -Dtmode=L -Plt.inc TemplateB64.nasm 
if [ $? -ne 0 ] ; then exit ; fi 
g++ -m64 a64.o b64.o -lpthread 
if [ $? -ne 0 ] ; then exit ; fi 
./a.out >> results1/avx2.txt 
 



Agner Fog’s instruction tables (3)  
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%ifnmacro testcode 
   %macro testcode 0   ; default: run instruction 100 times 
      %if numop == 0 
         instruct immoperands0 
      %elif numop == 1 
         instruct reg0 immoperands1 
      %elif numop == 2 
         instruct reg0, reg1 immoperands1 
      %elif numop == 3 
         instruct reg0, reg0, reg1 immoperands1 
      %else 
         %error "unknown numop" 
      %endif 
      instruct2 
   %endmacro 
%endif 
 



 
 
 
 

Thanks 
georgios.bitzes@cern.ch 
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