Workflow / List of MATLAB functions to modify for CPF processing

A list of .m files that were (or need to be further) modified to mimic APEX float processing workflow. Functions highlighted in red will be updated in this folder (//atlas.shore.mbari.org/ProjectLibrary/CPF/CPF003/data_processing/), and are the ones needed to process CPF data.

1) Extract data from .msg files:
· parse_APEXmsg4ARGO.m  parse_CPFmsg_v3.m (in dev, MC)
outputs high res and low res data for all bgc sensors. Working on SurfacePt/Profile Termination Date stamp + output for OCR at the surface (in air). Check that all dates are consistent.
· parse_APEXmsg4ARGO_OCR.m (Tanya&Josh). MC merging OCR lines into parse_CPFmsg_v3.m
· version: parse_CPFmsg_v4.m (modified to adjust to new header for low res vars, headers were lightly modified to match number of columns in data matrix + extracting time stamp for “profile Termination” (i.e., data.sdn) from last Ascend Pt.
· version: parse_CPFmsg_v5.m (modified to extract “Profile Termination” time stamp from new line added to the .msg file: “Ascend Normal state Exit:”.

2) Extract BGC sensor Cal data:
· get_float_cals.m  get_cpf_cals_mc.m (in dev, MC), returns cal structure with all CPF003 BGC sensors (entered manually). Should mimic get_float_cals.m as much as possible.

3) Extract Spec data from .isus (for NO3):
· parse_NO3msg.m (no modifications needed, should rename to parse_NO3isus.m?)

4) Extract data from .dura files (for pH):
· parse_pHmsg.m (no modifications needed)

5) Calculate Derived BGC Parameters:
· O2: calc_O24ARGO (S, T, P, Phase, cal)(code needs units to be specified in OUTPUT help)
· NITRATE: calc_FLOAT_NO3(spec, ncal,Pcor_flag); 
· CHL& BBP: code extracted from process_APEX_float.m
· pH: code extracted from process_APEX_float.m

 for CPF processing, all BGC parameters all calculated in calc_BGC.m

6) QC and Data adjustments:
Done in calc_BGC.m: QC flags and Data adjustments, extracting code from process_APEX_float.m (mostly commented out for now, except for PTS)

7) Process_CPFprofiles.m: master code to process data per deployment. It loops through a bunch of raw float files (i.e. .msg, .isus., and .dura files) for a given a ‘mission’ directory, calculates BGC (and some data adjustments), and outputs a .mat file per profile under /CPF003/Data/matfiles/… (conserving the same directory tree as in the mission data path, e.g. if mission data path is /CPF003/Data/ParagonTests/09-16-2021/, then it will save .mat files under /CPF003/Data/matfiles/ParagonTests/09-16-2021/). 
.mat files will have 2 data structures for LR and HR data, and the INFO structure with additional metadata (i.e., ARGO formatted data).

8) Plotting functions for quick visualization of raw profile data
- plot_cpf_BGC.m: loops through .mat files and plots profile data for raw (or adjusted) BGC parameters. Prints profile plots for all BGC sensor data.
- plot_cpf_HRctd.m loops through .mat files and plots high-res CTD data extracted from the .msg files. Prints plots for T,S, Nbin (number of samples per 2-m bin), density and w_ctd (float ascent rate, from 2-min binned data sampled at 1 Hz).

Plots directory: /CPF003/Data/data_processing/plots/…

9) FloatViz file format
Modified code from T&J: /Chem/ARGOPROCESSING/MFILES/FLOATS: merge_ARGO_mat.m, which output feeds into argo2odv_LIAR.m.

To convert .mat files into ODV format for a given CPF mission, run:
· argo2odv.m specify mission directory or a list of directories to loop through, a bunch of other directories (e.g. where to find cal data, etc), and output directory to save .txt files. It’ll run the function argo2odv_LIAR_mc.m, which reads through .mat files for each profile, merges data into an ODV .txt file format. 
· e.g., for now saving under local directory: /Users/mau/Documents/MBARIprojects/CPF/CPF003/Data/CPFVIZ
· NOTE on file naming convention. We’re truncating the filename to include CPFID and date of deployment (dropping the time, anything after T) in output files (e.g., CPF003_2022-2-23T16-59-6.TXT  CPF003_2022-2-23.TXT)

10) Processed AnchorPt data
a. Using Gene’s function (ReadMsgFile_mc.m) to extract AnchorPt data from .msg files. 
b. Process_CPFanchor.m: will loop through a mission directory to calculate all BGC parameters using calc_BGC_anchor.m
c. calc_BGC_anchor.m is essentially a cloned version of calc_BGC.m, except that I’m changing the data structure from LR to PARK. So, lots of room for errors!
d. plot_BGCanchor.m to plot Timeseries plots for a given mission.



ADDITIONAL NOTES 
Pertaining to code run from a local folder

On my laptop, code for processing CPF data files resides in:
/Users/mau/Documents/MBARIprojects/CPF/CPFPROCESSING

How to append derived variable from HR data, and including engineering data from .eng files to  CPF .mat files? Run the same code specifying a local folder for the data path, in the following order:

1) Process_CPFprofiles_local.m
(only difference with the version on atlas is that the data path specified is on my local computer. calc_BGC.m was slightly modified for better handling of data directory paths were data gets saved). It will produce a .mat file for each profile, with structures LR, HR, and INFO (idem as files saved on atlas).
Local folder where I am appending new variables:
/Users/mau/Documents/MBARIprojects/CPF/CPF003/Data/matfiles/…

2) plot_cpf_HRctd.m. in addition to saving plots on atlas, it now appends new derived variables to the HR structure (preserving the Argo formatted data from T&J code). New derived variables from HR CTD data include CT, SA, and RHO from TEOS-10, as well as platform velocity, w_ctd).
3) processCPFEngrLog3_mc.m code from Gene modified to read some relevant ENG data from .eng files (for upward profiles). It will create a ENG structure, and append to each .mat file

NOTE: directories for CPF data in my local folder preserves directories names on atlas (i.e. “mission” should include date stamp and time, e.g. ‘2021-11-16T19-16-49'

How to append MR data to CPF .mat files?
NOTE: directory names for MR only has date, e.g. ‘2021-11-16'. MR .mat file data resides in:
/Users/mau/Documents/MBARIprojects/MR/TurbulenceData/ParagonTests/2021-11-16/matfiles

When merging CPF+MR data, will omit the time on the folder name. CPF+MR Merged data directory:
/Users/mau/Documents/MBARIprojects/CPF-MR/ParagonTests/2021-11-16/matfiles

4) merge_CPFMRdata.m. saves all structures, LR,HR,INFO,ENG, and MR in one .mat file. It also saves profiles for an entire mission in one .mat file
