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Optimizing the 
Spherical Geometry Program



2

Clock Cycle Count per Point
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Clock Cycle Count Ratios
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Clock Cycle Count Ratios vs. Cortex-A72 (Arm32)
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Clock Cycle Count Ratio: Cortex-A72 Arm32 to Arm64
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 Build, run, update spreadsheet
 Review spreadsheet

 Gather performance data
 sudo perf record ./sg
 sudo perf annotate
 P saves to text file <symbol_name>.annotation

 Use Ghidra to analyze sg executable
 Examine top functions

Analysis Process
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Arm64 Performance: Why so good? And why not even better?

 Sanity check on results
 Find_Nearest_Waypoint – OK, expected
 __cosf – OK, expected
 strcmp – OK, surprised it takes so much time
 el0_svc – What is this? 9.25%
 _raw_spin_unlock_irqrestore – What is this? 8.61%
 __kernel_clock_gettime – Big! 5.50%

 P: Save this to perf.hist.N

 Rerun with higher sampling frequency to
get more than 2K samples: 
 sudo perf record  -F 20000 ./sg
 get 13K samples

 Repeat the sanity check
 Similar results, so probably ok
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 h: Get this help screen
 p: Toggle percentage between local (this 

function) and global (entire program)
 t: Cycle percent -> period -> # samples -> …
 o, s, k: Toggle code listing
 P: Save to [symbol_name].annotation file

Nice Perf Annotate Features
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 Do these instructions really all 
complete in the same clock cycle?

 Maybe they don’t but are missed by 
sampling
 Program was sampled at 20 kHz, got 

13,000 samples.
 Get more samples

 Raise sampling frequency even more to 
100 kHz

 Increase program run time by raising 
NUM_TESTS to 1,000,000

 Now get 888,290 samples
 Eliminate possible truncation by 

display sample count, not percentage

Try to Fill in Holes Between Samples
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Comparison: 13k vs. 888k samples 

New!

New!
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Latest Profile
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Find_Nearest_Waypoint: 38.7% of Program’s Time
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 What is going on here? Mark up hot 
instructions from annotation information

Find_Nearest_Waypoint Loop
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 What is going on here? Mark up hot 
instructions from annotation information

Find_Nearest_Waypoint Loop
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 Mark up hot instructions 
from annotation information

__cosf: 22.8%
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 Mark up hot instructions 
from annotation information

__cosf: 22.8%
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strcmp: 10.4%

 Mark up hot instructions 
from annotation information
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strcmp: 10.4%

 Mark up hot instructions 
from annotation information


