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Timing per iteration

« Timings between version change for two reason

Number of iterations per retrieval changes

- Time per iteration changes

« Both are important, but useful to separate

Time per iteration driven more by software, so more direct
measure of software speed up

Number iterations driven by other things
« Tolerances for successful fit

« How good the initial guess is



Timings

Started measuring time per iteration in B2.08, so don’t have
timings from before this

These give a "best case”. Lan typically sees about a 20% penalty
for her real world production runs (other things running, 10
contention, etc.)

Dug up older numbers, can’t directly compare, but fun to look
at

« Time per sounding B2.06.01 - 174 minutes

« Time per sounding B2.06.02 (switch to LIDORT, ifort) - 72 minutes
« B2.07-16 minutes
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Timing Goal

Code is already fast enough for GOSAT — no processing issues

Requirement for OCO is 5 minutes/sounding (latest number
from Brian Chafin)

GOSAT and OCO timings aren’t identical, but should be close

Almost the same high resolution spectral range

High res calculations dominate, so time per iteration should be
almost the same

Not as sure that the number of iterations will be same, but that is
our best guess

5 minute per GOSAT sounding close to meeting OCO requirement
Want to do timings with real OCO data when we can
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Review Regression Tests

« Last Algorithm meeting, James introduced buildbot

Regularly, automatically run various tests

“Regression tests” run once a week, or on demand for
important changes

425 sounding coincident with TCCON, plus some orbit
simulator data

Generates automatic plots for monitoring changes in
software that affect XCO2 and other parameters



New timing test

« Added two new tests

Timing tests based on regression tests
Detailed timing for a single run (valgrind/callgrind)

« Regression tests tend to run a bit faster than average
production tests

About 5 —10% faster
Still good test, particularly for comparison with changes

Run once a week, or on demand. Part of normal regression
tests
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Callgrind

« Instruments code, track every function call
« Very detailed timing
« Runs much slower, takes about 4 hours per sounding
« Runon asingle TCCON sounding for timing
« Produce file that is then analyzed by the GUI tool kcachgrind
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Detailed Timing

« Forrecent development version (post B2.10, r14926)

Apply ILS 13.97%
Set up Atmosphere Layers 14.41%
RT (LSI, LRAD, LIDORT) 70.06%
Low stream 60.54%
LIDORT (both high and low stream) 52.36%




Effect of different speed up h

« Can see where we would get the most bang for our buck

Y5 time of low res LIDORT (e.g., use faster 2 streams) | 21% speed up overall

Y high res LIDORT (some clever trick to do this) 4.76%

%5 ILS Calculation 6.98%




Speed up needed

« Toreach 5 minutes, need
« Speed up of 30% for “best case”
« Speed up of 43% to allow 20% penalty for “real world”



Planned Speed Ups

Use dedicated 2 stream version of LIDORT

- Don't have good timing numbers yet, we’ll get this once
included

« Initial rough timings show something like a 30-40% speed up
with respect to LIDORT

« Gives roughly 10 - 15% speed up

- We'll get better numbers once implemented




Planned Speedup

« Nonuniform sampling
« Already done for A-Band
« Planto add for WC-Band and SC-Band



