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Documentation

The latest documentation (compiled from the contents of the docs folder) can be viewed on-line:
ETUDE Engine’s documentation [https://etude-engine.readthedocs.io/en/latest/index.html]

Documentation for the ETUDE engine is managed via reStructuredText files and Sphinx [http://www.sphinx-doc.org/].
If you don’t have Sphinx installed, you should check out a quick primer (First Steps with Sphinx [http://www.sphinx-doc.org/en/1.7/tutorial.html]) or install it as below:

## If you don't have Sphinx installed already
pip install Sphinx

## Generate a locally viewable HTML version
cd docs
make html





The latest version of the documentation can be generated as locally viewable HTML:  file:///path/to/git/repository/docs/_build/html/index.html



Sample Runs


Basic Run

The simplest test run requires that we specify a reference directory and
a test directory. The default file matching assumes that our reference
and test files match names exactly and both end in .xml. With just the
two directory arguments, we get micro-average scores for the default
metrics across the full directory.

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test














	exact

	TP

	FP

	TN

	FN





	micro-average

	374.0

	8.0

	0.0

	108.0







Note

You may get a warning if you run the previous command from a
directory other than $ETUDE_DIR:

ERROR: Config file is missing or unreadable:  config/i2b2_2016_track-1.conf
ERROR: No reference patterns extracted from config.  Bailing out now.

This warning is because the default configuration files use
relative paths.  See the section below



In the next sample runs, you can see how to include a per-file score
breakdown and a per-annotation-type score breakdown.

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test \
    --by-file














	exact

	TP

	FP

	TN

	FN





	micro-average

	374.0

	8.0

	0.0

	108.0



	0005_gs.xml

	36.0

	0.0

	0.0

	0.0



	0016_gs.xml

	23.0

	0.0

	0.0

	31.0



	0267_gs.xml

	29.0

	0.0

	0.0

	34.0



	0273_gs.xml

	0.0

	0.0

	0.0

	35.0



	0389_gs.xml

	32.0

	8.0

	0.0

	8.0



	0475_gs.xml

	46.0

	0.0

	0.0

	0.0



	0617_gs.xml

	38.0

	0.0

	0.0

	0.0



	0709_gs.xml

	45.0

	0.0

	0.0

	0.0



	0982_gs.xml

	100.0

	0.0

	0.0

	0.0



	0992_gs.xml

	25.0

	0.0

	0.0

	0.0



	macro-average by file

	374.0

	8.0

	0.0

	108.0






python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test \
    --by-type














	exact

	TP

	FP

	TN

	FN





	micro-average

	374.0

	8.0

	0.0

	108.0



	Age

	63.0

	2.0

	0.0

	29.0



	DateTime

	91.0

	2.0

	0.0

	33.0



	HCUnit

	61.0

	4.0

	0.0

	15.0



	OtherGeo

	1.0

	0.0

	0.0

	4.0



	OtherID

	7.0

	0.0

	0.0

	0.0



	OtherOrg

	18.0

	0.0

	0.0

	3.0



	Patient

	16.0

	0.0

	0.0

	3.0



	PhoneFax

	5.0

	0.0

	0.0

	1.0



	Provider

	54.0

	0.0

	0.0

	10.0



	SSN

	0.0

	0.0

	0.0

	0.0



	StateCountry

	24.0

	0.0

	0.0

	9.0



	StreetCity

	28.0

	0.0

	0.0

	1.0



	Zip

	4.0

	0.0

	0.0

	0.0



	eAddress

	2.0

	0.0

	0.0

	0.0



	macro-average by type

	374.0

	8.0

	0.0

	108.0








Specifying Annotation Configs

We can use the same reference corpus to analyze annotations generated by
UIMA’s DateTime tutorial (see link below). A minimal run requires
creating a matching dataset for the default configurations. Process the
I2B2 dev set using the DateTime tutorial provided with UIMA. Then,
because the output files for the I2B2 dev-annotations end in .xml but
the UIMA tutorial files end in .txt, you need to specify a file suffix
translation rule. Also, the annotations are encoded slightly differently
by the tutorial descriptor than by the I2B2 reference. As such, you will
need to load a different configuration for the test directory to tell
ETUDE how to find and extract the annotations.

Link:
http://uima.apache.org/downloads/releaseDocs/2.2.2-incubating/docs/html/tutorials_and_users_guides/tutorials_and_users_guides.html#ugr.tug.aae.building_aggregates

export I2B2_CORPUS="/path/to/Corpora and annotations/2016 NGRID challenge (deid)/2016_track_1-deidentification"

export I2B2_OUTPUT="/tmp/datetime-out"
mkdir $I2B2_OUTPUT

$UIMA_HOME/bin/runAE.sh \
  $UIMA_HOME/examples/descriptors/tutorial/ex3/TutorialDateTime.xml \
  $I2B2_CORPUS/dev-text \
  $I2B2_OUTPUT

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $I2B2_OUTPUT \
    --by-type \
    --file-suffix ".xml" ".txt" \
    --test-config config/CAS_XMI.conf














	exact

	TP

	FP

	TN

	FN





	micro-average

	0.0

	39.0

	0.0

	124.0



	DateTime

	0.0

	39.0

	0.0

	124.0



	macro-average

	0.0

	39.0

	0.0

	124.0






You may be surprised that the UIMA tutorial doesn’t seem to get a
single DateTime annotation correct. When you look at the annotations,
they seem correct. This discrepancy arises because the default
matching style is “exact” matching. This means that the character
offset spans needs to be identical. You can select a different
matching style with the –fuzzy-match-flags option.  Using partial
matching instead shows True Positives (TPs) for all spans that at
least partially overlap. See the more thorough coverage on the various
options under Evaluating Matches [https://etude-engine.readthedocs.io/en/latest/evaluating_matches.html]
in our documentation.

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $I2B2_OUTPUT \
    --by-type \
    --file-suffix ".xml" ".txt" \
    --test-config config/CAS_XMI.conf \
    --fuzzy-match-flags partial














	exact

	TP

	FP

	TN

	FN





	micro-average

	39.0

	0.0

	0.0

	85.0



	DateTime

	39.0

	0.0

	0.0

	85.0



	macro-average

	39.0

	0.0

	0.0

	85.0






If you run this example without the -–test-config argument, you
should see all FN matches because nothing can be extracted from the
test corpus.

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $I2B2_OUTPUT \
    --file-suffix ".xml" ".txt"














	exact

	TP

	FP

	TN

	FN





	micro-average

	0.0

	0.0

	0.0

	482.0








Scoring on Different Fields

The above examples show scoring based on the default key in the
configuration file used for matching the reference to the test
configuration. You may wish to group annotations on different fields,
such as the parent class or long description. See the more thorough
coverage on the various options under Configuration Files [https://etude-engine.readthedocs.io/en/latest/config_files.html] in
our documentation.

## You can see output for this command above
python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test \
    --by-type

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test \
    --by-type \
    --score-key "Parent"

python $ETUDE_DIR/etude.py \
    --reference-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_reference \
    --test-input $ETUDE_DIR/tests/data/i2b2_2016_track-1_test \
    --by-type \
    --score-key "i2b2 14/16"














	exact

	TP

	FP

	TN

	FN





	micro-average

	375.0

	7.0

	0.0

	107.0



	Address

	56.0

	0.0

	0.0

	10.0



	Contact Information

	7.0

	0.0

	0.0

	1.0



	Identifiers

	7.0

	0.0

	0.0

	0.0



	Locations

	80.0

	4.0

	0.0

	22.0



	Names

	70.0

	0.0

	0.0

	13.0



	Time

	155.0

	3.0

	0.0

	61.0



	macro-average by type

	375.0

	7.0

	0.0

	107.0















	exact

	TP

	FP

	TN

	FN





	micro-average

	374.0

	8.0

	0.0

	108.0



	ACCOUNT

	0.0

	0.0

	0.0

	0.0



	AGE

	63.0

	2.0

	0.0

	29.0



	BIOID

	0.0

	0.0

	0.0

	0.0



	CITY

	24.0

	0.0

	0.0

	1.0



	COUNTRY

	14.0

	0.0

	0.0

	7.0



	DATE

	91.0

	2.0

	0.0

	33.0



	DEVICE

	0.0

	0.0

	0.0

	0.0



	DOCTOR

	54.0

	0.0

	0.0

	10.0



	EMAIL

	0.0

	0.0

	0.0

	0.0



	FAX

	0.0

	0.0

	0.0

	0.0



	HEALTHPLAN

	0.0

	0.0

	0.0

	0.0



	HOSPITAL

	61.0

	4.0

	0.0

	15.0



	IDNUM

	0.0

	0.0

	0.0

	0.0



	IPADDRESS

	0.0

	0.0

	0.0

	0.0



	LICENSE

	7.0

	0.0

	0.0

	0.0



	LOCATION-OTHER

	1.0

	0.0

	0.0

	4.0



	MEDICALRECORD

	0.0

	0.0

	0.0

	0.0



	ORGANIZATION

	18.0

	0.0

	0.0

	3.0



	PATIENT

	16.0

	0.0

	0.0

	3.0



	PHONE

	5.0

	0.0

	0.0

	1.0



	SSN

	0.0

	0.0

	0.0

	0.0



	STATE

	10.0

	0.0

	0.0

	2.0



	STREET

	4.0

	0.0

	0.0

	0.0



	URL

	2.0

	0.0

	0.0

	0.0



	USERNAME

	0.0

	0.0

	0.0

	0.0



	VEHICLE

	0.0

	0.0

	0.0

	0.0



	ZIP

	4.0

	0.0

	0.0

	0.0



	macro-average by type

	374.0

	8.0

	0.0

	108.0









Custom Evaluation Print-Outs

The majority of you evaluation output customization can be handled by
the above command-line arguments.  However, sometimes you’ll need to
generate output that exactly matches some very specific formatting
requirements.  For these instances, ETUDE supports custom print
functions.  Currently, those print functions must be hard-coded into
scoring_metrics.py.  Our roadmap includes the ability to load and
trigger these print functions from a standard folder to make the
system much more modular.  Until that point, you can see an example
custom print-out that targets the 2018 n2c2 Track 1 [https://www.aclweb.org/portal/content/2018-n2c2-nlp-shared-task-and-workshop]
output format.  The configurations for this sample are in our sister
repository: ETUDE Engine Configs for n2c2 [https://github.com/MUSC-TBIC/etude-engine-configs/tree/stable/n2c2]
The original evaluation script for the competition, used as a point of
reference, can be found on github: Evaluation scripts for the 2018
N2C2 shared tasks on clinical NLP [https://github.com/filannim/2018_n2c2_evaluation_scripts] See the
more thorough coverage on the various Output Formats [https://etude-engine.readthedocs.io/en/latest/output_formats.html]
in our documentation.

export ETUDE_DIR=etude-engine
export ETUDE_CONFIGS_DIR=etude-engine-configs

export N2C2_DATA=/tmp/n2c2

python ${ETUDE_DIR}/etude.py \
  --reference-input ${N2C2_DATA}/train_annotations \
   --reference-config ${ETUDE_CONFIGS_DIR}/n2c2/2018_n2c2_track-1.conf \
   --test-input ${N2C2_DATA}/train_annotations \
   --test-config ${ETUDE_CONFIGS_DIR}/n2c2/2018_n2c2_track-1.conf \
   --no-metrics \
   --print-custom "2018 n2c2 track 1" \
   --fuzzy-match-flag exact \
   --file-suffix ".xml" \
   --empty-value 0.0


******************************************* TRACK 1 ********************************************
                      ------------ met -------------    ------ not met -------    -- overall ---
                      Prec.   Rec.    Speci.  F(b=1)    Prec.   Rec.    F(b=1)    F(b=1)  AUC
           Abdominal  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
        Advanced-cad  1.0000  1.0000  0.0000  1.0000    0.0000  0.0000  0.0000    0.5000  0.5000
       Alcohol-abuse  0.0000  0.0000  1.0000  0.0000    1.0000  1.0000  1.0000    0.5000  0.5000
          Asp-for-mi  1.0000  1.0000  0.0000  1.0000    0.0000  0.0000  0.0000    0.5000  0.5000
          Creatinine  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
       Dietsupp-2mos  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
          Drug-abuse  0.0000  0.0000  1.0000  0.0000    1.0000  1.0000  1.0000    0.5000  0.5000
             English  1.0000  1.0000  0.0000  1.0000    0.0000  0.0000  0.0000    0.5000  0.5000
               Hba1c  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
            Keto-1yr  0.0000  0.0000  1.0000  0.0000    1.0000  1.0000  1.0000    0.5000  0.5000
      Major-diabetes  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
     Makes-decisions  1.0000  1.0000  0.0000  1.0000    0.0000  0.0000  0.0000    0.5000  0.5000
             Mi-6mos  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
                      ------------------------------    ----------------------    --------------
     Overall (micro)  1.0000  1.0000  1.0000  1.0000    1.0000  1.0000  1.0000    1.0000  1.0000
     Overall (macro)  0.7692  0.7692  0.6923  0.7692    0.6923  0.6923  0.6923    0.7308  0.7308

                                                    10 files found






Contextually-Grounded Annotation Examples

A second class of custom outputs is to generate listings of real
annotations with left- and right-margins of context. Most often, you
will want to use this type of output to generate a listing of all the
FP annotations your system generated or all the FN annotations your
system failed to find.

The generation of this output is dependent on a score card having been
written to disk during a normal evaluation run. You’ll also want to
make sure to have generated a system output directory.  Both flags are
show in examples below.  Additional flags let you determine how much
of a context window (in characters) you want to see on the left and
right of the annotation.

If we focus solely on the partial matches, then we’re guaranteed to
get FP and FN annotations that don’t overlap. We don’t distinguish
between span mismatches and type mismatches.

export ETUDE_DIR=etude-engine

python3 ${ETUDE_DIR}/etude.py \
  --reference-input ${ETUDE_DIR}/tests/data/i2b2_2016_track-1_reference \
  --reference-config ${ETUDE_DIR}/config/i2b2_2016_track-1.conf \
  --test-input ${ETUDE_DIR}/tests/data/i2b2_2016_track-1_test \
  --test-config ${ETUDE_DIR}/config/i2b2_2016_track-1.conf \
  --file-suffix "xml" \
  --by-type \
  -m FP FN \
  --fuzzy-match-flags partial \
  --pretty-print \
  --test-out /tmp/system \
  --write-score-cards

## Use standard settings
python3 ${ETUDE_DIR}/extract_samples.py \
  --score-card /tmp/system/metrics_partial_score_card.csv \
  --annotation-out /tmp/system

## Show a larger left margin than right margin
python3 ${ETUDE_DIR}/extract_samples.py \
  --score-card /tmp/system/metrics_partial_score_card.csv \
  --annotation-out /tmp/system \
  --left-margin 25 \
  --right-margin 10

## Only print the FP annotations
python3 ${ETUDE_DIR}/extract_samples.py \
  --score-card /tmp/system/metrics_partial_score_card.csv \
  --annotation-out /tmp/system \
  --metrics FP

## The system output filenames differ from the reference
## filenames in that they end in '.txt.xmi' rather than
## just '.txt'
python3 ${ETUDE_DIR}/extract_samples.py \
  --score-card /tmp/system/metrics_partial_score_card.csv \
  --annotation-out /tmp/system \
  --file-suffix ".txt" ".txt.xmi"








Configuring Annotation Extraction

Several sample configurations are provided in the config/ folder. Each
long name for an annotation description should be unique due to how
Python’s configuration parser works. XPath’s should also be unique
within a config file but do not programmitically need to be. The begin
and end attribute are required for a pattern to be scorable.

[ Long Name or Description ]
Parent:         (optional; useful for merging multiple child types together for scoring)
Short Name:     (optional; useful for displaying as column output name and merging
                   multiple XPaths into a single scoring category)
XPath:          (required for XML; pattern used by XPath to find annotation)
Begin Attr:     (required; beginning or start offset attribute name)
End Attr:       (required; end offset attribute name)
Text Attr:      (optional; not used by anything currently)





Additional interesting or useful configuration files can be found in
our sister repository:
ETUDE Engine Configs [https://github.com/MUSC-TBIC/etude-engine-configs]



Dependencies

Python module requirements for running ETUDE are included in the
requirements.txt file. You should be able to install all non-default
packages using pip:

pip install -r requirements







Building with PyInstaller

After installing all required dependencies (as above), you can opt to create a stand-alone version of the ETUDE engine with PyInstaller [https://www.pyinstaller.org/].

The vanilla creation is
.. code:: bash


cd $ETUDE_ENGINE_DIR

pyinstaller –onefile –distpath=dist/linux etude.py
pyinstaller –onefile –distpath=dist/osx etude.py
pyinstaller –onefile –distpath=dist/windows etude.py






Testing

Unit testing is done with the pytest module. Because of a bug in how
tests are processed in Python, you should run pytest indirectly rather
than directly:

python -m pytest tests/

## You can also generate a coverate report in html format
python3.7 -m pytest --cov-report html:cov_html_py3.7 --cov=./ tests/

## The junit file is helpful for automated systems or CI pipelines
python -m pytest --junitxml=junit.xml tests
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args_and_configs.py Functions


	
args_and_configs.align_patterns(reference_patterns, test_patterns, collapse_all_patterns)[source]

	




	
args_and_configs.extract_brat_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.extract_delimited_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.extract_document_data(document_data, config, sect)[source]

	Add handling for any special document-level data fields






	
args_and_configs.extract_json_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.extract_namespaces(namespaces, config, sect)[source]

	




	
args_and_configs.extract_patterns(annotations, config, sect, score_key, score_values, collapse_all_patterns=False, verbose=False)[source]

	Iterates over each config section not handled by
extract_namespaces() or extract_document_data() and pulls out the
pattern-level configuration details.






	
args_and_configs.extract_semeval_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.extract_xpath_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.extract_xpath_spanless_patterns(annotations, config, sect, display_name, key_value, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.get_arguments(command_line_args)[source]

	




	
args_and_configs.initialize_arg_parser()[source]

	




	
args_and_configs.process_config(config_file, score_key, score_values, collapse_all_patterns=False, verbose=False)[source]

	




	
args_and_configs.process_normalization_file(normalization_file)[source]

	




	
args_and_configs.unique_attributes(patterns)[source]

	






          

      

      

    

  

    
      
          
            
  
etude.py Functions


	
etude.align_tokens(reference_folder, test_folder, args, file_prefix='/', file_suffix='.xml')[source]

	Align reference and test documents by token for comparison






	
etude.collect_files(reference_folder, test_folder, file_prefix, file_suffix, skip_missing_files_flag)[source]

	




	
etude.count_chars_profile(reference_ns, reference_dd, reference_folder, test_ns, test_dd, test_folder, args, file_prefix='/', file_suffix='.xml')[source]

	




	
etude.count_ref_set(this_ns, this_dd, this_patterns, this_folder, args, file_prefix='/', file_suffix='.xml', set_type=None)[source]

	




	
etude.create_output_folders(reference_out, test_out)[source]

	




	
etude.generate_out_file(output_dir, input_filename)[source]

	Generate a well-formed full file path for writing output stats






	
etude.get_file_mapping(reference_folder, test_folder, file_prefix, file_suffix, skip_missing_files_flag)[source]

	




	
etude.init_args()[source]

	




	
etude.score_ref_set(reference_ns, reference_dd, reference_patterns, reference_folder, test_ns, test_dd, test_patterns, test_folder, args, file_prefix='/', file_suffix='.xml')[source]

	






          

      

      

    

  

    
      
          
            
  
scoring_metrics.py Functions


	
scoring_metrics.accuracy(tp, fp, tn, fn)[source]

	




	
scoring_metrics.add_missing_fields(score_summary)[source]

	




	
scoring_metrics.document_level_annot_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, fuzzy_flag, scorable_attributes)[source]

	




	
scoring_metrics.end_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.evaluate_doc_properties(reference_filename, confusion_matrix, score_card, reference_ss, test_ss, patterns, fuzzy_flag='doc-property', scorable_attributes=[], scorable_engines=[], norm_synonyms={})[source]

	




	
scoring_metrics.evaluate_positions(reference_filename, confusion_matrix, score_card, reference_ss, test_ss, fuzzy_flag='exact', use_mapped_chars=False, scorable_attributes=[], scorable_engines=[], norm_synonyms={})[source]

	




	
scoring_metrics.exact_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.f_score(p, r, beta=1)[source]

	




	
scoring_metrics.flatten_ss_dictionary(ss_dictionary, category='(unknown)')[source]

	




	
scoring_metrics.fully_contained_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.get_annotation_from_base_entry(annotation_entry, start_key, end_key)[source]

	




	
scoring_metrics.get_unique_types(config)[source]

	




	
scoring_metrics.new_score_card(fuzzy_flags=['exact'], normalization_engines=[])[source]

	




	
scoring_metrics.norm_summary(score_summary, args)[source]

	




	
scoring_metrics.output_metrics(class_data, fuzzy_flag, metrics, delimiter_prefix, delimiter, stdout_flag, csv_out_filename, pretty_print_flag)[source]

	




	
scoring_metrics.partial_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.precision(tp, fp)[source]

	




	
scoring_metrics.print_2018_n2c2_track1(score_card, file_mapping, args)[source]

	




	
scoring_metrics.print_confusion_matrix(confusion_matrix, file_mapping, reference_config, test_config, fuzzy_flag, args)[source]

	




	
scoring_metrics.print_confusion_matrix_shell(confusion_matrix, file_mapping, reference_patterns, test_patterns, args)[source]

	




	
scoring_metrics.print_counts_summary(score_card, file_list, config_patterns, args, set_type)[source]

	




	
scoring_metrics.print_score_summary(score_card, file_mapping, reference_config, test_config, fuzzy_flag, args, norm_engine='')[source]

	




	
scoring_metrics.print_score_summary_shell(score_card, file_mapping, reference_config, test_config, args)[source]

	




	
scoring_metrics.recall(tp, fn)[source]

	




	
scoring_metrics.recursive_deep_key_value_pair(dictionary, path, key, value)[source]

	




	
scoring_metrics.reference_annot_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.specificity(tn, fp, empty_value=None)[source]

	




	
scoring_metrics.start_comparison_runner(reference_filename, confusion_matrix, score_card, reference_annot, test_entries, start_key, end_key, fuzzy_flag, scorable_attributes, scorable_engines, norm_synonyms)[source]

	




	
scoring_metrics.update_confusion_matrix(confusion_matrix, fuzzy_flag, ref_type, test_type)[source]

	




	
scoring_metrics.update_csv_output(csv_out_filename, delimiter, row_content)[source]

	




	
scoring_metrics.update_output_dictionary(out_file, metric_type, metrics_keys, metrics_values)[source]

	




	
scoring_metrics.update_score_card(condition, score_card, fuzzy_flag, filename, start_pos, end_pos, type, pivot_value=None, ref_annot=None, test_annot=None, scorable_attributes=None, scorable_engines=None, norm_synonyms={})[source]

	






          

      

      

    

  

    
      
          
            
  
text_extraction.py Functions


	
text_extraction.align_tokens_on_whitespace(dictionary, out_file)[source]

	




	
text_extraction.create_annotation_entry(begin_pos=-1, begin_pos_mapped=None, end_pos=-1, end_pos_mapped=None, raw_text=None, pivot_attr=None, pivot_value=None, parity=None, tag_name=None)[source]

	




	
text_extraction.extract_annotations(ingest_file, namespaces, document_data, patterns, skip_chars=None, out_file=None)[source]

	




	
text_extraction.extract_annotations_brat_standoff(ingest_file, offset_mapping, type_prefix, tag_name, line_type, optional_attributes=[], normalization_engines=[])[source]

	




	
text_extraction.extract_annotations_csv(csv_file, delimiter, tag_name, begin_column=None, end_column=None, text_column=None, optional_attributes=[])[source]

	




	
text_extraction.extract_annotations_json(ingest_file, raw_content, offset_mapping, annotation_path, tag_name, begin_attribute=None, end_attribute=None, optional_attributes=[], normalization_engines=[])[source]

	




	
text_extraction.extract_annotations_plaintext(offset_mapping, raw_content, delimiter, tag_name)[source]

	




	
text_extraction.extract_annotations_semeval_pipes(ingest_file, offset_mapping, tag_name, optional_attributes=[])[source]

	




	
text_extraction.extract_annotations_tsv(tsv_file, raw_content, offset_mapping, tag_name, optional_attributes=[])[source]

	




	
text_extraction.extract_annotations_xml(ingest_file, offset_mapping, annotation_path, tag_name, namespaces={}, begin_attribute=None, end_attribute=None, text_attribute=None, optional_attributes=[], normalization_engines=[])[source]

	




	
text_extraction.extract_annotations_xml_spanless(ingest_file, annotation_path, tag_name, pivot_attribute, parity, namespaces={}, text_attribute=None, optional_attributes=[])[source]

	




	
text_extraction.extract_brat_attribute(ingest_file, annot_line, optional_attributes=[])[source]

	




	
text_extraction.extract_brat_equivalence(ingest_file, annot_line, optional_attributes=[])[source]

	




	
text_extraction.extract_brat_event(ingest_file, annot_line, tag_name, optional_attributes=[])[source]

	




	
text_extraction.extract_brat_normalization(ingest_file, annot_line, normalization_engines=[])[source]

	




	
text_extraction.extract_brat_relation(ingest_file, annot_line, tag_name, optional_attributes=[])[source]

	




	
text_extraction.extract_brat_text_bound_annotation(ingest_file, annot_line, offset_mapping, tag_name, line_type, optional_attributes=[])[source]

	




	
text_extraction.extract_chars(ingest_file, namespaces, document_data, skip_chars=None)[source]

	




	
text_extraction.extract_json_chars(ingest_file, document_data, skip_chars=None)[source]

	




	
text_extraction.extract_piped_text(ingest_file, skip_chars)[source]

	




	
text_extraction.extract_plaintext(ingest_file, skip_chars)[source]

	




	
text_extraction.map_position(offset_mapping, position, direction)[source]

	Convert a character position to the closest non-skipped position.

Use the offset mapping dictionary to convert a position to the
closest valid character position.  We include a direction for the
mapping because it is important to consider the closest position
to the right or left of a position when mapping the start or
end position, respectively.


	Parameters

	
	offset_mapping – a dictionary mapping character positions to
None if the character is in the skip
list or to an int, otherwise


	position – current character position


	direction – 1, if moving right; -1 if moving left






	Returns

	character position if all skipped characters were removed
from the document and positions re-assigned or
None, on KeyError










	
text_extraction.split_content(raw_text, offset_mapping, skip_chars)[source]

	




	
text_extraction.write_annotations_to_disk(annotations, out_file)[source]

	






          

      

      

    

  

    
      
          
            
  
Configuration Files


Score Keys


	“Long Name” or “Section”


	“Short Name”


	custom






Score Values





          

      

      

    

  

    
      
          
            
  
Input Formats & Support Details


Simple Plain Text


Newlines for Sentences

Local sample configuration files (under config/):


	plaintext_sentences.conf







Structured Plain Text (e.g., csv)


CSV with Start, End, and Negation Columns


	csv_diagnoses.conf




If the configuration file includes a key/value pair for Opt Col,
then we forcibly include the following three available values for this
column:


	affirmed


	negated


	possible






brat Annotation

The brat rapid annotation tool [http://brat.nlplab.org/] generates
brat standoff format [http://brat.nlplab.org/standoff.html].
Annotations are stored in a seconardy file (*.ann) while the
original text is found in a plain text file (*.txt). This standoff
format uses character offsets to locate spans:  “All offsets all [sic]
indexed from 0 and include the character at the start offset but
exclude the character at the end offset.”  See BioNLP Shared Task
standoff format [http://2011.bionlp-st.org/home/file-formats] for a
related format.

Limitations:
The extraction engine currently only handles continous text-bound
annotations for evaluation.  Binary attributes can be extracted and
included in the evaluation dictionary but are not scored themselves.
Discontinous text-bound annotations, relations, events, multi-value
attributes, normalizations, and notes are not supported.

Local sample configuration files (under config/):


	brat_problems_allergies_standoff.conf







XML Formats


UIMA CAS XMI

Local sample configuration files (under config/):


	CAS_XMI.conf


	i2b2_2016_track-1.conf


	uima_sentences.conf


	webanno_phi_xmi.conf


	webanno_problems_allergies_xmi.conf


	webanno_uima_xmi.conf






Other

Extra sample configuration files (via the ETUDE engine configs [https://github.com/MUSC-TBIC/etude-engine-configs] repository):


	i2b2/…


	n2c2/n2c2_2018_track-1.conf









          

      

      

    

  

    
      
          
            
  
Evaluating Matches

Relevant command line arguments:

--fuzzy-match-flags exact
--fuzzy-match-flags partial
--fuzzy-match-flags fully-contained
--fuzzy-match-flags exact partial fully-contained

--fuzzy-match-flags [start|end|doc-property]

--ignore-whitespace
--skip-chars [regex of characters to skip]

--heed-whitespace






Exact Match

–fuzzy-match-flags exact

–fuzzy-match-flags exact partial fully-contained



Partial Match

–fuzzy-match-flags partial



Fully-Contained Match

–fuzzy-match-flags fully-contained



Start Match

–fuzzy-match-flags start



End Match

–fuzzy-match-flags end



Doc-Property Match

(In Development)

–fuzzy-match-flags doc-property





          

      

      

    

  

    
      
          
            
  
Evaluating Normalization

Relevant command line arguments:

--score-normalization
--score-normalization <list,of,engines,to,evaluate>
--score-normalization <A/a,B/b>

--normalization-file <filename>








          

      

      

    

  

    
      
          
            
  
Evaluating Context Attributes

Relevant command line arguments:

--score-attributes
--score-attributes <list,of,attributes,to,score>

--by-attribute
--by-type-and-attribute






Sample Test Data

Contextual attributes can be encoded as XML attributes. In the case of
this sample WebAnno document, each attribute was a binary flag that
could be set to true or false.  True Negatives (TNs) are indicated
by the corresponding XML attribute value being False (e.g.,
negated=”false”).

python ${ETUDE_DIR}/etude.py \
   --reference-input ${ETUDE_DIR}/tests/data \
   --reference-config ${ETUDE_DIR}/config/webanno_problems_allergies_xmi.conf \
   --test-input ${ETUDE_DIR}/tests/data \
   --test-config ${ETUDE_DIR}/config/webanno_problems_allergies_xmi.conf \
   --file-suffix "013_Conditional_Problem.xmi" \
   --by-type \
   --by-attribute \
   --score-attributes





In the following brat .ann file, context attributes are similar to
labels or notes added to an annotation. The default value should be
made explicit. These files assume a concept is Present unless
negated (e.g., A17 Negated T22 is unpacked to meand that
A(nnotation)17 indicates that concept T22 is Negated). Likewise,
concepts are Current unless flagged Historical. True Negatives
(TNs) are indicated by the absence of a label.

python3 ${ETUDE_DIR}/etude.py \
   --reference-input "${ETUDE_DIR}/tests/data/brat_reference" \
   --reference-config "${ETUDE_DIR}/config/brat_problems_allergies_standoff.conf" \
   --test-input "${ETUDE_DIR}/tests/data/brat_system_out" \
   --test-config "${ETUDE_DIR}/config/brat_problems_allergies_standoff.conf" \
   --file-suffix ".ann" \
   --by-type \
   -m TP FP FN Precision Recall F1 \
   --by-attribute \
   --score-attributes \
   --by-type-and-attribute





This sample CSV file has a single column with multiple possible value
in it. Because the metrics for affirmed vs. negated vs. possible
are in direct conflict, it is not meaningful to compare their
aggregate precision and recall. Instead, it is more reasonable to look
at their relative performance or accuracy as an attribute. True
Negatives (TNs) are indicated by a concept not being flagged for a
particular label. Every TN counted for affirmed should correlate
with a TP, FP, or FN with both negated and possible.

python3 etude.py \
   --reference-config config/csv_diagnoses.conf \
   --reference-input tests/data/csv_reference_out \
   --test-config config/csv_diagnoses.conf \
   --test-input tests/data/csv_system_out \
   --file-suffix ".csv" \
   --heed-whitespace \
   --fuzzy-match-flags exact partial \
   --score-attributes affirmed,negated,possible \
   --by-attribute \
   --by-type









          

      

      

    

  

    
      
          
            
  
Output Formats
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  Source code for args_and_configs

import os
import sys
import logging as log

import re

try:
    set
except NameError:
    from sets import Set as set

import argparse
import configparser

[docs]def initialize_arg_parser():
    parser = argparse.ArgumentParser( description = """
ETUDE (Evaluation Tool for Unstructured Data and Extractions) is a
command line tool for scoring and evaluating unstructured data tagging and
unstructured data extraction.
""" )
    parser.add_argument( '-v' , '--verbose' ,
                         help = "print more information" ,
                         action = "store_true" )

    parser.add_argument( '--progressbar-output' ,
                         dest = 'progressbar_output' ,
                         default = 'stderr' ,
                         choices = [ 'stderr' , 'stdout' , 'none' ] ,
                         help = "Pipe the progress bar to stderr, stdout, or neither" )

    parser.add_argument( '--pretty-print' ,
                         dest = 'pretty_print' ,
                         help = "Round floats and remove decimals from integers" ,
                         action = "store_true" )
    
    ## TODO -
    ## --sample % of files to randomly sample from
    ## --head X grab the first files from the directory
    ## --tail Y grab the last files from the directory
    ## --file-pattern "" regex pattern fed to glob for selecting files
    ##                   (maybe call this --file-filter?)
    
    parser.add_argument( '--reference-input' , default = None ,
                         dest = "reference_input",
                         help = "Directory containing reference reference set" )
    parser.add_argument( '--test-input' , default = None ,
                        dest = "test_input",
                        help = "Directory containing reference set to score" )

    ## TODO - add special hook for include all metrics
    parser.add_argument( "-m" , "--metrics" , nargs = '+' ,
                         dest = 'metrics_list' ,
                         default = [ 'TP' , 'FP' , 'TN' , 'FN' ] ,
                         choices = [ 'TP' , 'FP' , 'TN' , 'FN' ,
                                     'Precision' ,
                                     'Recall' , 'Sensitivity' ,
                                     'Specificity' ,
                                     'Accuracy' ,
                                     'F1' , 'F2' , 'F0.5' , 'F' ] ,
                         help = "List of metrics to return, in order" )
    parser.add_argument( "--f-beta-values" , nargs = '+' ,
                         dest = 'f_beta_values' ,
                         default = [] ,
                         help = "List of beta values to use in calculating the F-score. This list is only used when 'F' is a given metric." )
    
    parser.add_argument( '--empty-value' ,
                         dest = 'empty_value' ,
                         default = None ,
                         help = "Value to print when metrics are undefined or values are null" )

    parser.add_argument( "--fuzzy-match-flags" , nargs = "+" ,
                         dest = 'fuzzy_flags' ,
                         default = [ 'exact' ] ,
                         choices = [ 'exact' , 'fully-contained' , 'partial' ,
                                     'start' ,
                                     'end' ,
                                     'doc-property' ] ,
                         help = "List of strictness levels to use in matching offsets." )

    parser.add_argument( "-d" , "--delim" , 
                        dest = 'delim' ,
                        default = '\t' ,
                        help="Delimiter used in all output streams" )

    parser.add_argument( "--delim-prefix" , 
                        dest = 'delim_prefix' ,
                        default = '' ,
                        help="Prefix string printed before each line in the output streams" )

    parser.add_argument( '--by-file' , dest = 'by_file' ,
                         help = "Print metrics by file" ,
                         action = "store_true" )
    parser.add_argument( '--by-file-and-type' , dest = 'by_file_and_type' ,
                         help = "Print metrics by type nested within file" ,
                         action = "store_true" )
    
    parser.add_argument( '--by-type' , dest = 'by_type' ,
                         help = "Print metrics by annotation type" ,
                         action = "store_true" )
    parser.add_argument( '--by-type-and-attribute' , dest = 'by_type_and_attribute' ,
                         help = "Print metrics by attribute nested within annotation type" ,
                         action = "store_true" )
    parser.add_argument( '--by-type-and-file' , dest = 'by_type_and_file' ,
                         help = "Print metrics by file nested within annotation type" ,
                         action = "store_true" )
    
    parser.add_argument( '--by-attribute' , dest = 'by_attribute' ,
                         help = "Print metrics by annotation attribute" ,
                         action = "store_true" )
    
    parser.add_argument( "--reference-config", 
                         dest = 'reference_config' ,
                         default = 'config/i2b2_2016_track-1.conf' ,
                         help = 'Configuration file that describes the reference format' )
    parser.add_argument("--test-config", 
                        dest = 'test_config' ,
                        default = 'config/i2b2_2016_track-1.conf' ,
                        help="Configuration file that describes the test format" )

    parser.add_argument("--score-key", 
                        dest = 'score_key' ,
                        default = 'Short Name' ,
                        help="Configuration file key used as the join key for matching patterns in scoring" )

    parser.add_argument("--score-values", nargs = '+' ,
                        dest = 'score_values' ,
                        default = [ '.*' ] ,
                        help="List of values associated with the score key to count in scoring" )

    parser.add_argument("--score-attributes", nargs = '?' ,
                        dest = 'attributes_string' ,
                        default = None , ## When --score-attributes is not present
                        const = [] ,     ## When --score-attributes is provided but no attributes listed
                        help="List of annotation attributes to evaluate in addition to type" )
    
    parser.add_argument("--score-normalization", nargs = '?' ,
                        dest = 'normalization_string' ,
                        default = None , ## When --score-normalization is not present
                        const = [] ,     ## When --score-normalization is provided but no engines listed
                        help="List of normalization engines to evaluate in addition to type" )
    parser.add_argument("--normalization-file", #nargs = 1 ,
                        dest = 'normalization_file' ,
                        default = None ,
                        help="A tab-delimited, two-column file containing normalization strings that should be treated as equivalent for the purposes of scoring" )

    parser.add_argument( '--collapse-all-patterns' ,
                         help = "Treat all patterns extracted as of the same type" ,
                         action = "store_true" )

    parser.add_argument("--file-prefix", 
                        dest = 'file_prefix' ,
                        default = '/' ,
                        help="Prefix used for filename matching" )
    ## TODO - lstrip hack added to handle suffixes with dashes
    ##   https://stackoverflow.com/questions/16174992/cant-get-argparse-to-read-quoted-string-with-dashes-in-it
    parser.add_argument("--file-suffix", nargs = '+' ,
                        dest = 'file_suffix' ,
                        default = [ '.xml' ] ,
                        help="Suffix used for filename matching.  You can provide a second argument if the test file suffixes don't match the reference file suffixes. The span of the reference filename that matches the file suffix will be replaced with the contents of the second suffix string.  This replacement is useful when the reference and test differ in terms of file endings (e.g., '001.txt' -> '001.xmi')" )

    parser.add_argument( '--reference-out' ,
                         dest = 'reference_out' ,
                         default = None ,
                         help = 'When provided, write the dictionary of extracted reference annotations to disk in this directory' )
    
    parser.add_argument( '--test-out' ,
                         dest = 'test_out' ,
                         default = None ,
                         help = 'When provided, write the dictionary of extracted test annotations to disk in this directory' )
    
    parser.add_argument( '--corpus-out' ,
                         dest = 'corpus_out' ,
                         default = None ,
                         help = 'When provided, write the dictionary of extracted corpus metrics to disk in this file (JSON)' )
    
    parser.add_argument( '--csv-out' ,
                         dest = 'csv_out' ,
                         default = None ,
                         help = 'When provided, write the dictionary of extracted corpus metrics to disk in this file (Uses -d delimiter)' )
    
    parser.add_argument( '--print-counts' , default = False ,
                         dest = 'print_counts' ,
                         help = "Print to stdout the count of annotation types in each file" ,
                         action = "store_true" )
    
    parser.add_argument( '--no-counts' ,
                         dest = 'print_counts' ,
                         help = "Suppress the count of annotation types in each file" ,
                         action = "store_false" )
    
    parser.add_argument( '--print-confusion-matrix' , default = False ,
                         dest = 'print_confusion_matrix' ,
                         help = "Print to stdout the confusion matrix between annotation types" ,
                         action = "store_true" )
    
    parser.add_argument( '--write-score-cards' , default = False ,
                         dest = 'write_score_cards' ,
                         help = "Write to disk the internal data structure used for counting annotations" ,
                         action = "store_true" )
    
    parser.add_argument( '--no-confusion-matrix' ,
                         dest = 'print_confusion_matrix' ,
                         help = "Suppress the confusion matrix between annotation types" ,
                         action = "store_false" )
    
    parser.add_argument( '--print-metrics' , default = True ,
                         dest = 'print_metrics' ,
                         help = "Print to stdout the metrics (provided via --metrics-list) scored" ,
                         action = "store_true" )

    parser.add_argument( '--no-metrics' ,
                         dest = 'print_metrics' ,
                         help = "Suppress the metrics (provided via --metrics-list) scored" ,
                         action = "store_false" )
    
    ## TODO - make it easy to load / reference these special print functions
    ##        from separate files
    parser.add_argument( "--print-custom" , nargs = '+' ,
                         dest = 'print_custom' ,
                         default = [ ] ,
                         choices = [ '2018 n2c2 track 1' ] ,
                         help = "Use one of any custom output print functions.  Usually, these are created to replicate the output of a different tool." )

    parser.add_argument( '--align-tokens' ,
                         dest = 'align_tokens' ,
                         help = "Generate a token-aligned corpus" ,
                         action = "store_true" )

    parser.add_argument( '--ignore-whitespace' ,
                         default = True ,
                         dest = 'ignore_whitespace' ,
                         help = "Create an offset mapping from the raw document that ignores whitespaces in the offset index (Turned on by default; the counter argument to --heed-whitespace)" ,
                         action = "store_true" )
    
    parser.add_argument( '--skip-chars' ,
                         dest = 'skip_chars' ,
                         default = None ,
                         help = "A configurable variant of --ignore-whitespace. The provided regex determines all characters to be ignored in the offset indices." )
    
    parser.add_argument( '--heed-whitespace' ,
                         dest = 'ignore_whitespace' ,
                         help = "Include all whitespace in the offset mapping from the raw document (the counter argument to --ignore-whitespace)" ,
                         action = "store_false" )

    parser.add_argument( '--skip-missing-files' ,
                         default = True ,
                         dest = 'skip_missing_files' ,
                         help = "Don't analyze or score a reference file if the equivalent system output file is missing (Turned on by default; the counter argument to --score-missing-files)" ,
                         action = "store_true" )
    
    parser.add_argument( '--score-missing-files' ,
                         dest = 'skip_missing_files' ,
                         help = "Score all reference files even if the equivalent system output file can't be found (the counter argument to --skip-missing-files)" ,
                         action = "store_false" )
    ##
    return parser



[docs]def get_arguments( command_line_args ):
    parser = initialize_arg_parser()
    args = parser.parse_args( command_line_args )
    if( args.print_counts and
        args.reference_input is None and
        args.test_input is None ):
        parser.error( "At least one of --reference-input and --test-input are required when using --print-counts." )
    if( ( args.print_metrics or args.print_confusion_matrix ) and
        ( args.reference_input is None or args.test_input is None ) ):
        parser.error( "Both --reference-input and --test-input are required for printing metrics and printing a confusion matrix." )
    ##
    if( 'start' in args.fuzzy_flags and
        len( args.fuzzy_flags ) > 1 ):
        parser.error( "Using the fuzzy match flag 'start' is not compatible with other flags." )
    if( 'end' in args.fuzzy_flags and
        len( args.fuzzy_flags ) > 1 ):
        parser.error( "Using the fuzzy match flag 'end' is not compatible with other flags." )
    ##
    return args


[docs]def extract_namespaces( namespaces ,
                        config , sect ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    for ns , value in config.items( sect ):
        namespaces[ ns ] = value
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return namespaces



[docs]def extract_document_data( document_data ,
                           config , sect ):
    """
    Add handling for any special document-level data fields
    """
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( config.has_option( sect , 'Format' ) ):
        document_data[ 'format' ] = config.get( sect , 'Format' )
    else:
        document_data[ 'format' ] = 'Unknown'
    if( config.has_option( sect , 'Content XPath' ) ):
        if( config.has_option( sect , 'Content Attribute' ) ):
            document_data[ 'tag_xpath' ] = config.get( sect ,
                                                       'Content XPath' )
            document_data[ 'content_attribute' ] = config.get( sect ,
                                                               'Content Attribute' )
        else:
            document_data[ 'cdata_xpath' ] = config.get( sect ,
                                                         'Content XPath' )
    elif( config.has_option( sect , 'Content JSONPath' ) ):
        document_data[ 'content_jsonpath' ] = config.get( sect ,
                                                          'Content JSONPath' )
    if( config.has_option( sect , 'Normalization Engines' ) ):
        engines_string = config.get( sect , 'Normalization Engines' )
        engines_split = engines_string.split( ',' )
        if( isinstance( engines_split , str ) ):
            document_data[ 'normalization_engines' ] = [ engines_split ]
        else:
            document_data[ 'normalization_engines' ] = engines_split
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return document_data



[docs]def extract_xpath_patterns( annotations ,
                            config , sect ,
                            display_name ,
                            key_value ,
                            score_values ,
                            collapse_all_patterns = False ,
                            verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            pattern_entry = dict( type = type_value ,
                                  long_name = sect.strip() ,
                                  xpath = config.get( sect , 'XPath' ) ,
                                  display_name = display_name ,
                                  short_name = config.get( sect ,
                                                           'Short Name' ) ,
                                  begin_attr = config.get( sect ,
                                                           'Begin Attr' ) ,
                                  end_attr = config.get( sect ,
                                                         'End Attr' ) ,
                                  optional_attributes = [] )
            if( config.has_option( sect , 'Opt Attr' ) ):
                optional_attributes = config.get( sect , 'Opt Attr' )
                pattern_entry[ 'optional_attributes' ] = \
                  optional_attributes.split( ',' )
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_xpath_spanless_patterns( annotations ,
                                     config , sect ,
                                     display_name ,
                                     key_value ,
                                     score_values ,
                                     collapse_all_patterns = False ,
                                     verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            pattern_entry = dict( type = type_value ,
                                  long_name = sect.strip() ,
                                  xpath = config.get( sect , 'XPath' ) ,
                                  display_name = display_name ,
                                  short_name = config.get( sect ,
                                                           'Short Name' ) ,
                                  pivot_attr = config.get( sect ,
                                                           'Pivot Attr' ) ,
                                  parity = config.get( sect ,
                                                       'Parity' ) ,
                                  optional_attributes = [] )
            if( pattern_entry[ 'parity' ] not in [ 'First' , 'Last' ,
                                                   'Unique' , 'Any' ] ):
                log.warn( '{} {} ( {} , {} )'.format( 
                    'Unexpected setting for annotation parity.' ,
                    'This may have unpredictable consequences:' ,
                    pattern_entry[ 'long_name' ] ,
                    pattern_entry[ 'parity' ] ) )
            if( config.has_option( sect , 'Opt Attr' ) ):
                optional_attributes = config.get( sect , 'Opt Attr' )
                pattern_entry[ 'optional_attributes' ] = \
                  optional_attributes.split( ',' )
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_delimited_patterns( annotations ,
                                config , sect ,
                                display_name ,
                                key_value ,
                                score_values ,
                                collapse_all_patterns = False ,
                                verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            pattern_entry = dict( type = type_value ,
                                  long_name = sect.strip() ,
                                  delimiter = config.get( sect ,
                                                          'Delimiter' ) ,
                                  display_name = display_name ,
                                  short_name = config.get( sect ,
                                                           'Short Name' ) ,
                                  optional_attributes = [] )
            if( config.has_option( sect , 'Opt Col' ) ):
                ## TODO - hard-coded for special CSV files
                pattern_entry[ 'optional_attributes' ] = \
                  [ 'affirmed' , 'negated' , 'possible' ]

            if( config.get( sect , 'Delimiter' ) == "," ):
                pattern_entry[ 'begin_attr' ] = config.get( sect ,
                                                            'Begin Col' ) ,
                pattern_entry[ 'end_attr' ] = config.get( sect ,
                                                          'End Col' ) ,
                ## TODO - support span column
                ## pattern_entry[ '' ] = config.get( sect , 'Text Col' )                
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_brat_patterns( annotations ,
                           config , sect ,
                           display_name ,
                           key_value ,
                           score_values ,
                           collapse_all_patterns = False ,
                           verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:            
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            ## Used for text bound annotation if using a different
            ## score key rather than short name.  This will give
            ## the option of checking for the key_value in files and
            ## if not, will check for the line_type in files.
            if( key_value != 'Short Name' ):
                pattern_entry = dict( type = type_value ,
                                      line_type = config.get( sect ,
                                                              'Short Name') ,
                                      long_name = sect.strip() ,
                                      type_prefix = config.get( sect ,
                                                                'Type Prefix') ,
                                      short_name = config.get( sect ,
                                                               'Short Name') ,
                                      optional_attributes = [] )
            else:
                pattern_entry = dict( type = type_value ,
                                      long_name = sect.strip() ,
                                      type_prefix = config.get( sect ,
                                                                'Type Prefix' ) ,
                                      display_name = display_name ,
                                      short_name = config.get( sect ,
                                                               'Short Name' ) ,
                                      optional_attributes = [] )
            if( config.has_option( sect , 'Opt Attr' ) ):
                optional_attributes = config.get( sect , 'Opt Attr' )
                pattern_entry[ 'optional_attributes' ] = \
                  optional_attributes.split( ',' )
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_semeval_patterns( annotations ,
                              config , sect ,
                              display_name ,
                              key_value ,
                              score_values ,
                              collapse_all_patterns = False ,
                              verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            pattern_entry = dict( type = type_value ,
                                  long_name = sect.strip() ,
                                  display_name = display_name ,
                                  short_name = config.get( sect ,
                                                           'Short Name' ) ,
                                  optional_attributes = [] )
            if( config.has_option( sect , 'Opt Attr' ) ):
                optional_attributes = config.get( sect , 'Opt Attr' )
                pattern_entry[ 'optional_attributes' ] = \
                  optional_attributes.split( ',' )
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_json_patterns( annotations ,
                           config , sect ,
                           display_name ,
                           key_value ,
                           score_values ,
                           collapse_all_patterns = False ,
                           verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Loop through all the provided score_values to see if any
    ## provided values match the currently extracted value
    for score_value in score_values:
        if( re.search( score_value , key_value ) ):
            if( collapse_all_patterns ):
                type_value = 'All Patterns'
            else:
                type_value = key_value
            pattern_entry = dict( type = type_value ,
                                  long_name = sect.strip() ,
                                  jsonpath = config.get( sect , 'JSONPath' ) ,
                                  display_name = display_name ,
                                  short_name = config.get( sect ,
                                                           'Short Name' ) ,
                                  begin_attr = config.get( sect ,
                                                           'Begin Attr' ) ,
                                  end_attr = config.get( sect ,
                                                         'End Attr' ) ,
                                  optional_attributes = [] )
            if( config.has_option( sect , 'Opt Attr' ) ):
                optional_attributes = config.get( sect , 'Opt Attr' )
                pattern_entry[ 'optional_attributes' ] = \
                  optional_attributes.split( ',' )
            annotations.append( pattern_entry )
            break
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def extract_patterns( annotations ,
                      config , sect ,
                      score_key ,
                      score_values ,
                      collapse_all_patterns = False ,
                      verbose = False ):
    """Iterates over each config section not handled by
    extract_namespaces() or extract_document_data() and pulls out the
    pattern-level configuration details.
    """
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ####
    if( score_key == 'Long Name' or
        score_key == 'Section' ):
        key_value = sect.strip()
        display_name = key_value
    else:
        ## Skip any entry missing the score_key we're interested in
        if( not config.has_option( sect , score_key ) ):
            log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
            return
        ##
        key_value = config.get( sect , score_key )
        display_name = '{} ({})'.format( sect.strip() ,
                                         config.get( sect , score_key ) )
    ## Overwrite the display_name with a general title if we're collapsing all patterns
    if( collapse_all_patterns ):
        display_name = 'All Patterns'
    ####
    if( config.has_option( sect , 'XPath' ) and
        config.has_option( sect , 'Begin Attr' ) and
        config.has_option( sect , 'End Attr' ) ):
        try:
            extract_xpath_patterns( annotations ,
                                    config , sect ,
                                    display_name ,
                                    key_value ,
                                    score_values ,
                                    collapse_all_patterns ,
                                    verbose )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in extract_xpath_patterns:  {}'.format( e ) )
    elif( config.has_option( sect , 'XPath' ) and
          config.has_option( sect , 'Pivot Attr' ) ):
        try:
            extract_xpath_spanless_patterns( annotations ,
                                             config , sect ,
                                             display_name ,
                                             key_value ,
                                             score_values ,
                                             collapse_all_patterns ,
                                             verbose )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in extract_xpath_spanless_patterns:  {}'.format( e ) )
    elif( config.has_option( sect , 'Delimiter' ) ):
        extract_delimited_patterns( annotations ,
                                    config , sect ,
                                    display_name ,
                                    key_value ,
                                    score_values ,
                                    collapse_all_patterns ,
                                    verbose )
    elif( config.has_option( sect , 'Type Prefix' ) ):
        extract_brat_patterns( annotations ,
                               config , sect ,
                               display_name ,
                               key_value ,
                               score_values ,
                               collapse_all_patterns ,
                               verbose )
    elif( config.has_option( sect , 'JSONPath' ) ):
        extract_json_patterns( annotations ,
                               config , sect ,
                               display_name ,
                               key_value ,
                               score_values ,
                               collapse_all_patterns ,
                               verbose )        
    else:
        extract_semeval_patterns( annotations ,
                                  config , sect ,
                                  display_name ,
                                  key_value ,
                                  score_values ,
                                  collapse_all_patterns ,
                                  verbose )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def process_config( config_file ,
                    score_key ,
                    score_values ,
                    collapse_all_patterns = False ,
                    verbose = False ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    annotations = []
    namespaces = {}
    document_data = {}
    config = configparser.ConfigParser()
    config.optionxform = str
    if( not os.path.exists( config_file ) ):
        log.error( 'Config file is missing or unreadable:  {}'.format( config_file ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return namespaces , document_data , annotations
    try:
        config.read( config_file )
    except configparser.MissingSectionHeaderError as e:
        log.error( 'Unable to continue due to malformed section header(s):  {}'.format( e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return namespaces , document_data , annotations
    for sect in config.sections():
        if( sect.strip() == 'XML Namespaces' ):
            namespaces = extract_namespaces( namespaces ,
                                             config ,
                                             sect )
        elif( sect.strip() == 'Document Data' ):
            document_data = extract_document_data( document_data ,
                                                   config ,
                                                   sect )
        else:
            extract_patterns( annotations ,
                              config , sect ,
                              score_key ,
                              score_values ,
                              collapse_all_patterns = collapse_all_patterns ,
                              verbose = verbose )
    verbose_msg = 'Values defined by the config \'{}\':\n' + \
                  '\tns\t=\t{}\n' + \
                  '\tdocument data\t=\t{}\n' + \
                  '\tpatterns\t=\t{}\n'
    log.debug( verbose_msg.format( config_file ,
                                   namespaces ,
                                   document_data ,
                                   annotations ) )
    ##
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return namespaces , document_data , annotations



[docs]def process_normalization_file( normalization_file ):
    norm_synonyms = {}
    if( normalization_file is None ):
        return norm_synonyms
    with open( normalization_file , 'r' ) as fp:
        for line in fp:
            line = line.rstrip( '\n' )
            terms = line.split( '\t' )
            lhs = terms[ 0 ]
            norm_synonyms[ lhs ] = terms
    return norm_synonyms



[docs]def align_patterns( reference_patterns , 
                    test_patterns ,
                    collapse_all_patterns ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    filtered_ref = []
    filtered_test = []
    for ref_pattern in reference_patterns:
        ## TODO - distinguish between collapsing all patterns blindly
        ## and still filtering the two patterns before collapsing all
        ## together
        match_flag = False
        for test_pattern in test_patterns:
            if( test_pattern[ 'type' ] == ref_pattern[ 'type' ] ):
                match_flag = True
                filtered_ref.append( ref_pattern )
                break
        if( match_flag == False ):
            log.warning( 'Could not find system output pattern matching type \'{}\' from reference config'.format( ref_pattern[ 'type' ] ) )
    for test_pattern in test_patterns:
        match_flag = False
        for ref_pattern in reference_patterns:
            if( test_pattern[ 'type' ] == ref_pattern[ 'type' ] ):
                match_flag = True
                filtered_test.append( test_pattern )
                break
        if( match_flag == False ):
            log.warning( 'Could not find reference pattern matching type \'{}\' from system output config'.format( test_pattern[ 'type' ] ) )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return filtered_ref , filtered_test


[docs]def unique_attributes( patterns ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    filtered_attributes = set()
    for pattern in patterns:
        ## Skip this pattern if there are no listed attributes
        if( 'optional_attributes' not in pattern ):
            continue
        for attribute in pattern[ 'optional_attributes' ]:
            filtered_attributes.add( attribute )
    return( filtered_attributes )





          

      

      

    

  

    
      
          
            
  Source code for etude

from __future__ import print_function

import sys
import logging as log

from tqdm import tqdm

import glob
import os
## TODO - use warnings
import warnings

import re
import json

import args_and_configs
import scoring_metrics
import text_extraction

#############################################
## helper functions
#############################################

[docs]def count_ref_set( this_ns , this_dd , this_patterns ,
                   this_folder , 
                   args ,
                   file_prefix = '/' ,
                   file_suffix = '.xml' ,
                   set_type = None ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    """
    Count annotation occurrences in the test folder
    """
    type_counts = scoring_metrics.new_score_card( fuzzy_flags = [ 'counts' ] )
    file_list = set([os.path.basename(x) for x in glob.glob( this_folder +
                                                             file_prefix +
                                                             '*' +
                                                             file_suffix )])
    ##########################
    for this_filename in tqdm( sorted( file_list ) ,
                               file = args.progressbar_file ,
                               disable = args.progressbar_disabled ):
        try:
            this_full_path = os.path.join( this_folder ,
                                           this_filename )
            this_om , this_ss = \
              text_extraction.extract_annotations( this_full_path ,
                                                   namespaces = this_ns ,
                                                   document_data = this_dd ,
                                                   patterns = this_patterns ,
                                                   out_file = None )
        except KeyError as e:
            log.error( 'KeyError exception in extract_annotations:  {}'.format( e ) )
        except NameError as e:
            log.error( 'NameError exception in extract_annotations:  {}'.format( e ) )
        except TypeError as e:
            log.error( 'TypeError exception in extract_annotations:  {}'.format( e ) )
        except KeyboardInterrupt as e:
            log.error( 'KeyboardInterrupt in extract_annotations:  {}'.format( e ) )
            sys.exit( 0 )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in extract_annotations:  {}'.format( e ) )
        for this_start in this_ss:
            ## loop over all entries sharing the same start position
            ## and grab type and end position
            for this_entry in this_ss[ this_start ]:
                this_type = this_entry[ 'type' ]
                if( this_start == -1 ):
                    this_end = -1
                    sub_type = this_entry[ 'pivot_value' ]
                    ## TODO - don't force the pivot value into the attribute name
                    this_type = '{} = "{}"'.format( this_type , this_entry[ 'pivot_value' ] )
                else:
                    this_end = this_entry[ 'end_pos' ]
                    sub_type = None
                ##
                ##print( '{}\n'.format( this_type ) )
                scoring_metrics.update_score_card( 'Tally' , type_counts , 'counts' ,
                                                   this_filename , this_start , this_end ,
                                                   this_type , pivot_value = sub_type )

    ##
    if( args.csv_out and
        os.path.exists( args.csv_out ) ):
        os.remove( args.csv_out )
    ##
    try:
        scoring_metrics.print_counts_summary( type_counts ,
                                              sorted( file_list ) ,
                                              this_patterns ,
                                              args ,
                                              set_type = set_type )
    except AttributeError as e:
            log.error( 'AttributeError exception in print_counts_summary:  {}'.format( e ) )
    except KeyError as e:
            log.error( 'KeyError exception in print_counts_summary:  {}'.format( e ) )
    except NameError as e:
            log.error( 'NameError exception in print_counts_summary:  {}'.format( e ) )
    except TypeError as e:
            log.error( 'TypeError exception in print_counts_summary:  {}'.format( e ) )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in print_counts_summary:  {}'.format( e ) )
    #########
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def collect_files( reference_folder , test_folder ,
                   file_prefix , file_suffix ,
                   skip_missing_files_flag ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    file_mapping = {}
    match_count = 0
    ##
    reference_filenames = set([os.path.basename(x) for x in glob.glob( reference_folder +
                                                                       file_prefix +
                                                                       '*' +
                                                                       file_suffix[ 0 ] )])
    for reference_filename in sorted( reference_filenames ):
        if( len( file_suffix ) == 1 ):
            test_filename = reference_filename
        else:
            test_filename = re.sub( file_suffix[ 0 ] + '$' ,
                                    file_suffix[ 1 ] ,
                                    reference_filename )
        if( os.path.exists( os.path.join( test_folder ,
                                          test_filename ) ) ):
            match_count += 1
            file_mapping[ reference_filename ] = test_filename
        else:
            if( skip_missing_files_flag ):
                    log.debug( "Skipping file because no test equivalent:  {} -/-> {}".format( reference_filename ,
                                                                                               test_filename ) )
            else:
                file_mapping[ reference_filename ] = None
    ##
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( match_count , file_mapping )



[docs]def count_chars_profile( reference_ns , reference_dd , reference_folder ,
                         test_ns , test_dd , test_folder ,
                         args ,
                         file_prefix = '/' ,
                         file_suffix = '.xml' ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    """
    Extract a character profile for each document and corpus as a whole.
    """
    try:
        match_count , file_mapping = collect_files( reference_folder , test_folder ,
                                                    file_prefix , file_suffix ,
                                                    args.skip_missing_files )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in collect_files:  {}'.format( e ) )
    ##
    if( match_count == 0 ):
        ## Empty dictionaries evaluate to False so testing bool can tell us if
        ## any reference documents exist
        if( bool( file_mapping ) ):
            print( 'ERROR:  No documents found in test directory:  {}'.format( test_folder ) )
        else:
            print( 'ERROR:  No documents found in reference directory:  {}'.format( reference_folder ) )
        return( None )
    ##
    for reference_filename in tqdm( sorted( file_mapping.keys() ) ,
                                    file = args.progressbar_file ,
                                    disable = args.progressbar_disabled ):
        ##
        reference_out_file = generate_out_file( args.reference_out ,
                                                reference_filename )
        ##
        try:
            reference_chars = \
              text_extraction.extract_chars( os.path.join( reference_folder ,
                                                           reference_filename ) ,
                                             namespaces = reference_ns ,
                                             document_data = reference_dd )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in extract_chars:  {}'.format( e ) )
        test_filename = file_mapping[ reference_filename ]
        if( test_filename == None ):
            test_chars = {}
        else:
            ##
            test_out_file = generate_out_file( args.test_out ,
                                               test_filename )
            ##
            try:
                test_full_path = os.path.join( test_folder ,
                                               test_filename )
                test_chars = \
                  text_extraction.extract_chars( test_full_path ,
                                                 namespaces = test_ns ,
                                                 document_data = test_dd )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_chars:  {}'.format( e ) )
        ##
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def align_tokens(  reference_folder ,
                   test_folder ,
                   args ,
                   file_prefix = '/' ,
                   file_suffix = '.xml' ):
    """
    Align reference and test documents by token for comparison
    """
    match_count , file_mapping = collect_files( reference_folder , test_folder ,
                                                file_prefix , file_suffix ,
                                                args.skip_missing_files )
    ##
    if( match_count == 0 ):
        ## Empty dictionaries evaluate to False so testing bool can tell us if
        ## any reference documents exist
        if( bool( file_mapping ) ):
            print( 'ERROR:  No documents found in test directory:  {}'.format( test_folder ) )
        else:
            print( 'ERROR:  No documents found in reference directory:  {}'.format( reference_folder ) )
        return( None )
    ##
    for reference_filename in tqdm( sorted( file_mapping.keys() ) ,
                                    file = args.progressbar_file ,
                                    disable = args.progressbar_disabled ):
        ##
        reference_out_file = generate_out_file( args.reference_out ,
                                                reference_filename )
        ##
        reference_dictionary = {}
        with open( os.path.join( reference_folder ,
                                 reference_filename ) , 'r' ) as fp:
            reference_dictionary = json.load( fp )
        text_extraction.align_tokens_on_whitespace( reference_dictionary ,
                                                    reference_out_file )
        test_filename = file_mapping[ reference_filename ]
        if( test_filename != None ):
            ##
            test_out_file = generate_out_file( args.test_out ,
                                               reference_filename )
            ##
            test_dictionary = {}
            with open( os.path.join( test_folder ,
                                     test_filename ) , 'r' ) as fp:
                test_dictionary = json.load( fp )
            text_extraction.align_tokens_on_whitespace( test_dictionary ,
                                                        test_out_file )

    ##


[docs]def get_file_mapping( reference_folder , test_folder ,
                      file_prefix , file_suffix ,
                      skip_missing_files_flag ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    """
    Create mapping between folders to see which files in each set need to be compared
    """
    try:
        match_count , file_mapping = collect_files( reference_folder , test_folder ,
                                                    file_prefix , file_suffix ,
                                                    skip_missing_files_flag )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in collect_files:  {}'.format( e ) )
    ##
    if( match_count == 0 ):
        ## Empty dictionaries evaluate to False so testing bool can tell us if
        ## any reference documents exist
        if( bool( file_mapping ) ):
            log.error( 'No documents found in test directory:  {}'.format( test_folder ) )
        else:
            log.error( 'No documents found in reference directory:  {}'.format( reference_folder ) )
        return( None )
    ##
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( file_mapping )



[docs]def create_output_folders( reference_out , test_out ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    """
    Create output folders for saving the results of our analysis
    """
    ##########################
    ## Reference folders
    if( reference_out != None and
        not os.path.exists( reference_out ) ):
        log.warning( 'Creating reference output folder because it does not exist:  {}'.format( reference_out ) )
        try:
            os.makedirs( reference_out )
        except OSError as e:
            log.error( 'OSError caught while trying to create reference output folder:  {}'.format( e ) )
        except IOError as e:
            log.error( 'IOError caught while trying to create reference output folder:  {}'.format( e ) )
    ##########################
    ## Test (system output) folders
    if( test_out != None and
        not os.path.exists( test_out ) ):
        log.warning( 'Creating test output folder because it does not exist:  {}'.format( test_out ) )
        try:
            os.makedirs( test_out )
        except OSError as e:
            log.error( 'OSError caught while trying to create test output folder:  {}'.format( e ) )
        except IOError as e:
            log.error( 'IOError caught while trying to create test output folder:  {}'.format( e ) )
    #########
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def generate_out_file( output_dir , input_filename ):
    """
    Generate a well-formed full file path for writing output stats
    """
    if( output_dir == None ):
        return( None )
    else:
        ## TODO - replace this and all path generation strings with
        ##        OS generic version
        return( os.path.join( output_dir ,
                              input_filename ) )



[docs]def score_ref_set( reference_ns , reference_dd , reference_patterns , reference_folder ,
                   test_ns , test_dd , test_patterns , test_folder ,
                   args ,
                   file_prefix = '/' ,
                   file_suffix = '.xml' ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    """
    Score the system output (test) folder against the reference folder.
    """
    score_card = scoring_metrics.new_score_card( fuzzy_flags = \
                                                   args.fuzzy_flags ,
                                                 normalization_engines = \
                                                   args.scorable_engines )
    ##
    confusion_matrix = {}
    ##########################
    file_mapping = get_file_mapping( reference_folder , test_folder ,
                                     file_prefix , file_suffix ,
                                     args.skip_missing_files )
    if( file_mapping == None ):
        ## There was a problem mapping files between directories so abort
        return( None )
    ##########################
    create_output_folders( args.reference_out , args.test_out )
    ##########################
    for reference_filename in tqdm( sorted( file_mapping.keys() ) ,
                                    file = args.progressbar_file ,
                                    disable = args.progressbar_disabled ):
        ##
        reference_out_file = generate_out_file( args.reference_out ,
                                                reference_filename )
        ##
        try:
            reference_full_path = os.path.join( reference_folder ,
                                                reference_filename )
            reference_om , reference_ss = \
              text_extraction.extract_annotations( reference_full_path ,
                                                   namespaces = reference_ns ,
                                                   document_data = reference_dd ,
                                                   patterns = reference_patterns ,
                                                   skip_chars = args.skip_chars ,
                                                   out_file = reference_out_file )
        except KeyError as e:
            log.error( 'KeyError exception in extract_annotations:  {}'.format( e ) )
        except NameError as e:
            log.error( 'NameError exception in extract_annotations:  {}'.format( e ) )
        except IndexError as e:
            log.error( 'IndexError exception in extract_annotations:  {}'.format( e ) )
        except TypeError as e:
            log.error( 'TypeError exception in extract_annotations:  {}'.format( e ) )
        except KeyboardInterrupt as e:
            log.error( 'KeyboardInterrupt in extract_annotations:  {}'.format( e ) )
            sys.exit( 0 )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in extract_annotations:  {}'.format( e ) )
        test_filename = file_mapping[ reference_filename ]
        if( test_filename == None ):
            test_om = {}
            test_ss = {}
        else:
            ##
            test_out_file = generate_out_file( args.test_out ,
                                               test_filename )
            ##
            test_full_path = os.path.join( test_folder ,
                                           test_filename )
            try:
                test_om , test_ss = \
                  text_extraction.extract_annotations( test_full_path ,
                                                       namespaces = test_ns ,
                                                       document_data = test_dd ,
                                                       patterns = test_patterns ,
                                                       skip_chars = \
                                                         args.skip_chars ,
                                                       out_file = test_out_file )
            except KeyError as e:
                log.error( 'KeyError exception in extract_annotations:  {}'.format( e ) )
            except TypeError as e:
                log.error( 'TypeError exception in extract_annotations:  {}'.format( e ) )
            except KeyboardInterrupt as e:
                log.error( 'KeyboardInterrupt in extract_annotations:  {}'.format( e ) )
                sys.exit( 0 )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_annotations:  {}'.format( e ) )
        ##
        try:
            if( args.skip_chars == None ):
                ignore_chars = False
            else:
                ignore_chars = True
            ## Stricly enforce the constraint that 'start', 'end', and
            ## 'doc-property' match flags must be run individually on
            ## their own runs
            if( 'start' in args.fuzzy_flags ):
                scoring_metrics.evaluate_positions( reference_filename ,
                                                    confusion_matrix ,
                                                    score_card ,
                                                    reference_ss ,
                                                    test_ss ,
                                                    fuzzy_flag = 'start' ,
                                                    use_mapped_chars = \
                                                        ignore_chars ,
                                                    scorable_attributes = \
                                                        args.scorable_attributes ,
                                                    scorable_engines = \
                                                        args.scorable_engines ,
                                                    norm_synonyms =\
                                                        args.normalization_synonyms )
            elif( 'end' in args.fuzzy_flags ):
                scoring_metrics.evaluate_positions( reference_filename ,
                                                    confusion_matrix ,
                                                    score_card ,
                                                    reference_ss ,
                                                    test_ss ,
                                                    fuzzy_flag = 'end' ,
                                                    use_mapped_chars = \
                                                        ignore_chars ,
                                                    scorable_attributes = \
                                                        args.scorable_attributes ,
                                                    scorable_engines = \
                                                        args.scorable_engines ,
                                                    norm_synonyms =\
                                                        args.normalization_synonyms )
            elif( 'doc-property' in args.fuzzy_flags ):
                scoring_metrics.evaluate_doc_properties( reference_filename ,
                                                         confusion_matrix ,
                                                         score_card ,
                                                         reference_ss ,
                                                         test_ss ,
                                                         patterns = reference_patterns ,
                                                         fuzzy_flag = 'doc-property' ,
                                                         scorable_attributes = \
                                                             args.scorable_attributes ,
                                                         scorable_engines = \
                                                             args.scorable_engines ,
                                                         norm_synonyms =\
                                                             args.normalization_synonyms )
            else:
                for fuzzy_flag in args.fuzzy_flags:
                    scoring_metrics.evaluate_positions( reference_filename ,
                                                        confusion_matrix ,
                                                        score_card ,
                                                        reference_ss ,
                                                        test_ss ,
                                                        fuzzy_flag = fuzzy_flag ,
                                                        use_mapped_chars = \
                                                            ignore_chars ,
                                                        scorable_attributes = \
                                                            args.scorable_attributes ,
                                                        scorable_engines = \
                                                            args.scorable_engines ,
                                                        norm_synonyms =\
                                                            args.normalization_synonyms )
        except UnboundLocalError as e:
            log.error( 'UnboundLocalError exception in evaluate_positions:  {}'.format( e ) )
        except NameError as e:
            log.error( 'NameError exception in evaluate_positions:  {}'.format( e ) )
        except TypeError as e:
            exc_type, exc_obj, exc_tb = sys.exc_info()
            log.error( 'TypeError in evaluate_positions ({}):  {}'.format( exc_tb.tb_lineno , e ) )
        except ValueError as e:
            exc_type, exc_obj, exc_tb = sys.exc_info()
            log.error( 'TypeError in evaluate_positions ({}):  {}'.format( exc_tb.tb_lineno , e ) )
        except KeyboardInterrupt as e:
            log.error( 'KeyboardInterrupt in extract_annotations:  {}'.format( e ) )
            sys.exit( 0 )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in evaluate_positions:  {}'.format( e ) )
    ##
    if( args.csv_out and
        os.path.exists( args.csv_out ) ):
        os.remove( args.csv_out )
    ##
    # scoring_metrics.print_counts_summary_shell( confusion_matrix ,
    #                                             file_mapping ,
    #                                             reference_patterns , test_patterns ,
    #                                             args = args )
    if( args.print_confusion_matrix ):
        scoring_metrics.print_confusion_matrix_shell( confusion_matrix ,
                                                      file_mapping ,
                                                      reference_patterns , test_patterns ,
                                                      args = args )
    if( args.print_metrics ):
        scoring_metrics.print_score_summary_shell( score_card ,
                                                   file_mapping ,
                                                   reference_patterns , test_patterns ,
                                                   args = args )
    if( '2018 n2c2 track 1' in args.print_custom ):
        scoring_metrics.print_2018_n2c2_track1( score_card ,
                                                file_mapping ,
                                                args = args )
    #########
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def init_args():
    ##
    args = args_and_configs.get_arguments( sys.argv[ 1: ] )
    ## Set up logging
    if args.verbose:
        log.basicConfig( format = "%(levelname)s: %(message)s" ,
                         level = log.DEBUG )
        log.info( "Verbose output." )
        log.debug( "{}".format( args ) )
    else:
        log.basicConfig( format="%(levelname)s: %(message)s" )
    ## Configure progressbar peformance
    if( args.progressbar_output == 'none' ):
        args.progressbar_disabled = True
        args.progressbar_file = None
    else:
        args.progressbar_disabled = False
        if( args.progressbar_output == 'stderr' ):
            args.progressbar_file = sys.stderr
        elif( args.progressbar_output == 'stdout' ):
            args.progressbar_file = sys.stdout
    ## F-score beta values are commonly set to 1, 2, and 0.5 but we
    ## want to support any values.  It's easiest to do filtering at
    ## this point in the pipeline to standardize beta values and how
    ## they show up in the pipeline
    if( 'F' in args.metrics_list ):
        f_position = args.metrics_list.index( 'F' )
        args.metrics_list.pop( f_position )
        if( len( args.f_beta_values ) == 0 ):
            log.warning( 'F was included in the list of metrics to calculate but no beta values were provided (--f-beta-values <betas>)' )
        else:
            ## Reverse the list so that they get inserted into the metrics_list
            ## in the proper order
            args.f_beta_values.reverse()
            for beta in args.f_beta_values:
                if( 'F{}'.format( beta ) not in args.metrics_list ):
                    args.metrics_list.insert( f_position , 'F{}'.format( beta ) )
    else:
        if( len( args.f_beta_values ) > 0 ):
            log.warning( 'F beta values were provided but "F" was not included in the list of metrics to calculate (--f-beta-values <betas>)' )
            args.f_beta_values = []
    for common_beta in [ '1' , '2' , '0.5' ]:
        if( 'F{}'.format( common_beta ) in args.metrics_list ):
            if( common_beta not in args.f_beta_values ):
                args.f_beta_values.append( common_beta )
    ## The command line parameters are always initially cast as strings.
    ## That works fine for some empty values.  Sometimes we want to use
    ## 0 (int) or 0.0 (float) or -1 as empty values.  In this case,
    ## it's best to cast the string to the appropriate numerical
    ## type for formatting later.
    if( args.empty_value is not None and
        args.empty_value != '' ):
        try:
            args.empty_value = int( args.empty_value )
        except ValueError:
            log.debug( 'Default empty_value is not an int' )
            try:
                args.empty_value = float( args.empty_value )
            except ValueError:
                log.debug( 'Default empty_value is not a float' )
    ## Resolve conflicts between --ignore-whitespace, --heed-whitespace,
    ## and --ignore-regex flags.  Essentially, if we set something in
    ## skip_chars, use that.  Otherwise, if we tripped --ignore_whitespace
    ## then set skip_chars accordingly
    if( args.ignore_whitespace and
        args.skip_chars == None ):
        args.skip_chars = r'[\s]'
    ## lstrip hack added to handle prefixes and suffixes with dashes
    ##   https://stackoverflow.com/questions/16174992/cant-get-argparse-to-read-quoted-string-with-dashes-in-it
    args.file_prefix = args.file_prefix.lstrip()
    args.file_suffix[ 0 ] = args.file_suffix[ 0 ].lstrip()
    if( len( args.file_suffix ) == 2 ):
        args.file_suffix[ 1 ] = args.file_suffix[ 1 ].lstrip()
    ## Initialize the list of annotation attributes to score
    args.attributes_list = []
    args.scorable_attributes = []
    if( isinstance( args.attributes_string , str ) ):
        for attribute_key in args.attributes_string.split( ',' ):
            ## Strip off any extra whitespace before processing
            attribute_key = attribute_key.strip()
            attribute_kernel = attribute_key.split( '/' )
            last = len( attribute_kernel ) - 1
            args.attributes_list.append( [ attribute_kernel[ 0 ] ,
                                           attribute_kernel[ last ] ] )
    ## Initialize the list of normalization engines to score
    args.normalization_list = []
    args.scorable_engines = []
    args.normalization_synonyms = {}
    if( isinstance( args.normalization_string , str ) ):
        for normalization_key in args.normalization_string.split( ',' ):
            ## Strip off any extra whitespace before processing
            normalization_key = normalization_key.strip()
            normalization_kernel = normalization_key.split( '/' )
            last = len( normalization_kernel ) - 1
            args.normalization_list.append(  [ normalization_kernel[ 0 ] ,
                                               normalization_kernel[ last ] ] )
        ## Only bother to load the normalization_file if the --score-normalization
        ## flag was used
        args.normalization_synonyms = \
          args_and_configs.process_normalization_file( args.normalization_file )
    ## Initialize the corpuse settings, values, and metrics file
    ## if it was provided at the command line
    if( args.corpus_out ):
        ## Clean out any previous corpus dictionary, in case it exists from
        ## an old run
        with open( args.corpus_out , 'w' ) as fp:
            json.dump( {} , fp , sort_keys = True , indent = 4 )
        ## Add a few important arguments
        scoring_metrics.update_output_dictionary( args.corpus_out ,
                                                  [ 'args' ] ,
                                                  [ 'reference_config' ,
                                                    'reference_input' ,
                                                    'reference_out' ,
                                                    'test_config' ,
                                                    'test_input' ,
                                                    'test_out' ,
                                                    'score_key' ,
                                                    'fuzzy_flags' ] ,
                                                  [ args.reference_config ,
                                                    args.reference_input ,
                                                    args.reference_out ,
                                                    args.test_config ,
                                                    args.test_input ,
                                                    args.test_out ,
                                                    args.score_key ,
                                                    args.fuzzy_flags ] )
    return args


if __name__ == "__main__":
    ##
    args = init_args()
    ## Extract and process the two input file configs
    if( args.reference_input ):
        try:
            reference_ns , reference_dd , reference_patterns = \
              args_and_configs.process_config( config_file = args.reference_config ,
                                               score_key = args.score_key ,
                                               score_values = args.score_values ,
                                               collapse_all_patterns = args.collapse_all_patterns ,
                                               verbose = args.verbose )
        except args_and_configs.configparser.NoOptionError as e:
            log.error( 'NoOptionError in process_config for reference config:  {}'.format( e ) )
        except NameError as e:
            log.error( 'NameError in process_config for reference config:  {}'.format( e ) )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in process_config for reference config:  {}'.format( e ) )
        if( reference_patterns == [] ):
            log.error( 'No reference patterns extracted from config.  Bailing out now.' )
            exit( 1 )
    if( args.test_input ):
        try:
            test_ns , test_dd , test_patterns = \
              args_and_configs.process_config( config_file = args.test_config ,
                                               score_key = args.score_key ,
                                               score_values = args.score_values ,
                                               collapse_all_patterns = args.collapse_all_patterns ,
                                               verbose = args.verbose )
        except args_and_configs.configparser.NoOptionError as e:
            log.error( 'NoOptionError in process_config for system output config:  {}'.format( e ) )
        except NameError as e:
            log.error( 'NameError in process_config for system output config:  {}'.format( e ) )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in process_config for system output config:  {}'.format( e ) )
        if( test_patterns == [] ):
            log.error( 'No test patterns extracted from config.  Bailing out now.' )
            exit( 1 )
    if( args.reference_input and args.test_input ):
        try:
            reference_patterns , test_patterns = \
              args_and_configs.align_patterns( reference_patterns , test_patterns ,
                                               collapse_all_patterns = args.collapse_all_patterns )
            if( len( reference_patterns ) == 0 ):
                log.error( 'Zero annotation patterns found in reference config after filtering against system output config.' )
                exit( 1 )
            if( len( test_patterns ) == 0 ):
                log.error( 'Zero annotation patterns found in system output config after filtering against reference config.' )
                exit( 1 )
        except:
            e = sys.exc_info()[0]
            log.error( 'Uncaught exception in align_patterns:  {}'.format( e ) )
    ## Get the intersection of attributes defined in the ref and sys patterns
    ## along with those listed in the --score-attributes argument
    if( args.attributes_string is not None ):
        ## TODO - filter the scorable attributes based on just a single
        ##        reference or test input pattern base
        if( args.reference_input and args.test_input ):
            try:
                unique_reference_attributes = \
                  args_and_configs.unique_attributes( reference_patterns )
                unique_test_attributes = \
                  args_and_configs.unique_attributes( test_patterns )
            except AttributeError as e :
                log.error( 'AttributeError in unique_attributes:  {}'.format( e ) )
            except TypeError as e :
                log.error( 'TypeError in unique_attributes:  {}'.format( e ) )
            try:
                if( args.attributes_list == [] ):
                    ## No attributes explicitly listed so we use the intersection
                    ## of listed attributes
                    for attribute in sorted( list( unique_reference_attributes &
                                                   unique_test_attributes ) ):
                        args.scorable_attributes.append( [ attribute , attribute ] )
                else:
                    ## A list type means that a filtered list of attributes were provided
                    ## as arguments to the command line
                    for attribute_pair in args.attributes_list:
                        if( attribute_pair[ 0 ] in unique_reference_attributes and
                            attribute_pair[ 1 ] in unique_test_attributes ):
                            args.scorable_attributes.append( attribute_pair )
                if( len( args.scorable_attributes ) == 0 ):
                    log.error( 'Zero annotation attributes match between the reference and system pattern definitions. Correct your configs or provide mappings between attribute spellings.' )
                    exit( 1 )
            except TypeError as e :
                exc_type, exc_obj, exc_tb = sys.exc_info()
                log.error( 'TypeError in scorable attribute creation (ln {}):  {}'.format( exc_tb.tb_lineno , e ) )
    ## Get the intersection of normalization engines defined in the ref
    ## and sys document data settings along with those listed in the
    ## --score-normalization argument
    if( args.normalization_string is not None ):
        if( args.reference_input and 'normalization_engines' in reference_dd and
            args.test_input and 'normalization_engines' in test_dd ):
            try:
                if( args.normalization_list == [] ):
                    ## No engines explicitly listed so we use the intersection
                    ## of document data defined engines
                    for normalization_engine in sorted( list( set( reference_dd[ 'normalization_engines' ] ) &
                                                              set( test_dd[ 'normalization_engines' ] ) ) ):
                        args.scorable_engines.append( [ normalization_engine , normalization_engine ] )
                else:
                    ## A list type means that a filtered list of attributes were provided
                    ## as arguments to the command line
                    for engine_pair in args.normalization_list:
                        if( engine_pair[ 0 ] in reference_dd[ 'normalization_engines' ] and
                            engine_pair[ 1 ] in test_dd[ 'normalization_engines' ] ):
                            args.scorable_engines.append( engine_pair )
                if( len( args.scorable_engines ) == 0 ):
                    log.error( 'Zero normalization engines match between the reference and system document data definitions. Correct your configs' )
                    exit( 1 )
            except TypeError as e :
                exc_type, exc_obj, exc_tb = sys.exc_info()
                log.error( 'TypeError in scorable attribute creation (ln {}):  {}'.format( exc_tb.tb_lineno , e ) )
    ##
    if( args.align_tokens ):
        align_tokens( reference_folder = os.path.abspath( args.reference_input ) ,
                      test_folder = os.path.abspath( args.test_input ) ,
                      args = args ,
                      file_prefix = args.file_prefix ,
                      file_suffix = args.file_suffix )
    else:
        ## TODO - make a more efficient loop that will count and/or score in a single pass
        ##        rather than doing a full double pass
        if( args.print_counts ):
            if( args.reference_input ):
                try:
                    count_ref_set( this_ns = reference_ns ,
                                   this_dd = reference_dd ,
                                   this_patterns = reference_patterns ,
                                   this_folder = os.path.abspath( args.reference_input ) ,
                                   args = args ,
                                   file_prefix = args.file_prefix ,
                                   file_suffix = args.file_suffix[ len( args.file_suffix ) - 1 ] ,
                                   set_type = 'reference' )
                except AttributeError as e:
                    log.error( 'AttributeError exception in count_ref_set for reference output corpus:  {}'.format( e ) )
                except KeyError as e:
                    log.error( 'KeyError in count_ref_set for reference output corpus:  {}'.format( e ) )
                except NameError as e:
                    log.error( 'NameError in count_ref_set for reference output corpus:  {}'.format( e ) )
                except TypeError as e:
                    log.error( 'TypeError in count_ref_set for reference output corpus:  {}'.format( e ) )
                except:
                    e = sys.exc_info()[0]
                    log.error( 'Uncaught exception in count_ref_set for reference output corpus:  {}'.format( e ) )
            ##
            if( args.test_input ):
                try:
                    count_ref_set( this_ns = test_ns ,
                                   this_dd = test_dd ,
                                   this_patterns = test_patterns ,
                                   this_folder = os.path.abspath( args.test_input ) ,
                                   args = args ,
                                   file_prefix = args.file_prefix ,
                                   file_suffix = args.file_suffix[ len( args.file_suffix ) - 1 ] ,
                                   set_type = 'test' ) 
                except AttributeError as e:
                    log.error( 'AttributeError exception in count_ref_set for reference output corpus:  {}'.format( e ) )
                except KeyError as e:
                    log.error( 'KeyError in count_ref_set for system output corpus:  {}'.format( e ) )
                except NameError as e:
                    log.error( 'NameError in count_ref_set for system output corpus:  {}'.format( e ) )
                except TypeError as e:
                    log.error( 'TypeError in count_ref_set for system output corpus:  {}'.format( e ) )
                except:
                    e = sys.exc_info()[0]
                    log.error( 'Uncaught exception in count_ref_set for system output corpus:  {}'.format( e ) )

        ##
        if( args.print_confusion_matrix or
            args.print_metrics or
            len( args.print_custom ) > 0 ):
            try:
                score_ref_set( reference_ns = reference_ns ,
                               reference_dd = reference_dd ,
                               reference_patterns = reference_patterns ,
                               reference_folder = os.path.abspath( args.reference_input ) ,
                               test_ns = test_ns ,
                               test_dd = test_dd ,
                               test_patterns = test_patterns ,
                               test_folder = os.path.abspath( args.test_input ) ,
                               args = args ,
                               file_prefix = args.file_prefix ,
                               file_suffix = args.file_suffix )
            except NameError as e:
                log.error( 'NameError in score_ref_set:  {}'.format( e ) )
            except IndexError as e:
                log.error( 'IndexError in score_ref_set:  {}'.format( e ) )
            except KeyError as e:
                log.error( 'KeyError in score_ref_set:  {}'.format( e ) )
            except ValueError as e:
                log.error( 'ValueError in score_ref_set:  {}'.format( e ) )
            except TypeError as e:
                exc_type, exc_obj, exc_tb = sys.exc_info()
                log.error( 'TypeError in score_ref_set ({}):  {}'.format( exc_tb.tb_lineno , e ) )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in score_ref_set:  {}'.format( e ) )




          

      

      

    

  

    
      
          
            
  All modules for which code is available

	args_and_configs

	etude

	scoring_metrics

	text_extraction




          

      

      

    

  

    
      
          
            
  Source code for scoring_metrics

import os
import sys
import logging as log

import json

import pandas as pd

[docs]def new_score_card( fuzzy_flags = [ 'exact' ] ,
                    normalization_engines = [] ):
    score_card = {}
    for fuzzy_flag in fuzzy_flags:
        score_card[ fuzzy_flag ] = pd.DataFrame( columns = [ 'File' ,
                                                             'Start' , 'End' ,
                                                             'Type' , 'Pivot' ,
                                                             'Score' ] )
    for ref_engine , test_engine in normalization_engines:
        score_card[ ref_engine ] = {}
        for fuzzy_flag in fuzzy_flags:
            score_card[ ref_engine ][ fuzzy_flag ] = pd.DataFrame( columns = [ 'File' ,
                                                                               'Start' , 'End' ,
                                                                               'Type' ,
                                                                               'Pivot' ,
                                                                               'Score' ] )
    return score_card


[docs]def get_annotation_from_base_entry( annotation_entry ,
                                    start_key ,
                                    end_key ):
    try:
        annotation_type = annotation_entry[ 'type' ]
    except KeyError as e:
        log.warning( 'Could not access annotation type.  Skipping entry.' )
        return None , None , None
    if( 'parity' in annotation_entry ):
        log.debug( '{} ( -1 )'.format( annotation_type ) )
        return annotation_type , -1 , -1
    try:
        annotation_start = annotation_entry[ start_key ]
        try:
            annotation_start = int( annotation_start )
        except ValueError:
            log.debug( 'Annotation start position could not be converted to int.  Treating as a string:  {}'.format( annotation_start ) )
    except KeyError as e:
        log.warning( 'Could not access annotation start key.  Skipping entry.' )
        return None , None , None
    try:
        annotation_end = annotation_entry[ end_key ]
        try:
            annotation_end = int( annotation_end )
        except ValueError:
            log.debug( 'Annotation end position could not be converted to int.  Treating as a string:  {}'.format( annotation_end ) )
    except KeyError as e:
        log.warning( 'Could not access annotation end key.  Skipping entry.' )
        return None , None , None
    log.debug( '{} ( {} - {} )'.format( annotation_type ,
                                        annotation_start ,
                                        annotation_end ) )
    return annotation_type , annotation_start , annotation_end



##
## 
##

[docs]def flatten_ss_dictionary( ss_dictionary ,
                           category = '(unknown)' ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    all_keys = list( ss_dictionary )
    if( len( all_keys ) == 0 ):
        log.debug( 'Zero {} keys in strict starts dictionary'.format( category ) )
    else:
        all_keys.sort( key = int )
        log.debug( '{} {} keys ranging from {} to {}'.format( len( all_keys ) ,
                                                              category ,
                                                              all_keys[ 0 ] ,
                                                              all_keys[ -1 ] ) )
    ##
    flat_entries = []
    for this_key in all_keys:
            for annot_index in range( len( ss_dictionary[ this_key ] ) ):
                flat_entries.append( ss_dictionary[ this_key ][ annot_index ] )
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return flat_entries



[docs]def update_confusion_matrix( confusion_matrix , fuzzy_flag ,
                             ref_type , test_type ):
    ##########################
    ## Before we touch a cell
    ## in the confusion matrix,
    ## we need to make sure that
    ## the full path to it exists
    if( fuzzy_flag not in confusion_matrix ):
        confusion_matrix[ fuzzy_flag ] = {}
    ##
    if( ref_type not in confusion_matrix[ fuzzy_flag ] ):
        confusion_matrix[ fuzzy_flag ][ ref_type ] = {}
    ##
    if( test_type not in confusion_matrix[ fuzzy_flag ][ ref_type ] ):
        confusion_matrix[ fuzzy_flag ][ ref_type ][ test_type ] = 0
    ##########################
    ## Update the correct cell
    ## of the confusion matrix
    confusion_matrix[ fuzzy_flag ][ ref_type ][ test_type ] += 1



[docs]def update_score_card( condition , score_card , fuzzy_flag ,
                       filename , start_pos , end_pos , type , pivot_value = None ,
                       ref_annot = None , test_annot = None ,
                       scorable_attributes = None ,
                       scorable_engines = None ,
                       norm_synonyms = {} ):
    score_card[ fuzzy_flag ].loc[ score_card[ fuzzy_flag ].shape[ 0 ] ] = \
      [ filename , start_pos , end_pos ,
        type , pivot_value , condition ]
    if( condition != 'TP' ):
        return
    ## TODO - add flag for an additional entry when ALL scorable_attributes are correct
    for ref_attribute, test_attribute in scorable_attributes:
        ## Skip entries for which the attribute wasn't extracted in
        ## either the ref or system annotation
        if( ref_attribute not in ref_annot or
            test_attribute not in test_annot ):
            continue
        ## TODO - add flag that treats TN and TP results both at TP
        if( ref_annot[ ref_attribute ] == test_annot[ test_attribute ] ):
            if( ref_annot[ ref_attribute ] == 'true' ):
                score_card[ fuzzy_flag ].loc[ score_card[ fuzzy_flag ].shape[ 0 ] ] = \
                    [ filename , start_pos , end_pos ,
                      type , ref_attribute , 'TP' ]
            else:
                score_card[ fuzzy_flag ].loc[ score_card[ fuzzy_flag ].shape[ 0 ] ] = \
                    [ filename , start_pos , end_pos ,
                      type , ref_attribute , 'TN' ]
        elif( ref_annot[ ref_attribute ] == 'true' ):
            score_card[ fuzzy_flag ].loc[ score_card[ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , ref_attribute , 'FN' ]
        else:
            score_card[ fuzzy_flag ].loc[ score_card[ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , ref_attribute , 'FP' ]
    ## Loop over all scorable normalization engines in the score_card
    for ref_engine , test_engine in scorable_engines:
        ## Skip normalization engines that don't have a score
        ## card associated with them
        if( ref_engine not in score_card ):
            continue
        ## TODO - add flag that treats TN and TP results both at TP
        ## If neither the ref nor the system annotation have a normalization
        ## entry for this engine, keep going. We can also consider this entry
        ## a TN for the normalization engine in question.
        if( ref_engine not in ref_annot and
            test_engine not in test_annot ):
            score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , None , 'TN' ]
        elif( test_engine not in test_annot ):
            ## If we don't have a normalized entry in the test,
            ## this is a FN
            score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , ref_annot[ ref_engine ] , 'FN' ]
        elif( ref_engine not in ref_annot ):
            ## If we don't have a normalized entry in the reference,
            ## this is a FP
            score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , test_annot[ test_engine ] , 'FP' ]
        elif( ref_annot[ ref_engine ] == test_annot[ test_engine ] ):
            score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                [ filename , start_pos , end_pos ,
                  type , ref_annot[ ref_engine ] , 'TP' ]
        else:
            equiv_match = False
            ref_concept = ref_annot[ ref_engine ]
            test_concept = test_annot[ test_engine ]
            for lhs in norm_synonyms:
                if( ref_concept in norm_synonyms[ lhs ] and
                    test_concept in norm_synonyms[ lhs ] ):
                    equiv_match = True
                    break
            if( equiv_match ):
                score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                  [ filename , start_pos , end_pos ,
                    type , ref_concept , 'TP' ]
            else:
                score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                    [ filename , start_pos , end_pos ,
                      type , ref_annot[ ref_engine ] , 'FN' ]
                score_card[ ref_engine ][ fuzzy_flag ].loc[ score_card[ ref_engine ][ fuzzy_flag ].shape[ 0 ] ] = \
                    [ filename , start_pos , end_pos ,
                      type , test_annot[ test_engine ] , 'FP' ]



[docs]def exact_comparison_runner( reference_filename , confusion_matrix , score_card , 
                             reference_annot ,
                             test_entries ,
                             start_key , end_key ,
                             fuzzy_flag ,
                             scorable_attributes ,
                             scorable_engines ,
                             norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## grab type and end position
    reference_type , reference_start , reference_end = \
      get_annotation_from_base_entry( reference_annot ,
                                      start_key ,
                                      end_key )
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        if( matched_flag ):
            test_leftovers.append( test_annot )
            continue
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( reference_start == test_start and
            reference_end == test_end ):
            matched_flag = True
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
            ## If the types match...
            if( reference_type == test_type ):
                ## ... and the end positions match, then we have a
                ##     perfect match
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type ,
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
            else:
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , test_start , test_end ,
                                   test_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
        else:
            test_leftovers.append( test_annot )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( matched_flag , test_leftovers )



[docs]def start_comparison_runner( reference_filename , confusion_matrix , score_card , 
                             reference_annot ,
                             test_entries ,
                             start_key , end_key ,
                             fuzzy_flag ,
                             scorable_attributes ,
                             scorable_engines ,
                             norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## grab type and end position
    reference_type , reference_start , reference_end = \
      get_annotation_from_base_entry( reference_annot ,
                                      start_key ,
                                      end_key )
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        if( matched_flag ):
            test_leftovers.append( test_annot )
            continue
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( reference_start == test_start or
            ## TODO - the SOF guard isn't needed here.
            ##        Need to research the best approach
            ##        or data representation when we have
            ##        the equivalent overrun prior to the
            ##        start of a file as after the
            ##        SOF (START OF FILE) indicator
            ( reference_start != 'SOF' and
              test_start != 'SOF' and
              reference_start != 'EOF' and
              test_start != 'EOF' and
              reference_start >= test_start - 1 and
              reference_start <= test_start + 1 ) ):
            matched_flag = True
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
            ## If the types match...
            if( reference_type == test_type ):
                ## ... and the end positions match, then we have a
                ##     perfect match
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type ,
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
            else:
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , test_start , test_end ,
                                   test_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
        else:
            test_leftovers.append( test_annot )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( matched_flag , test_leftovers )



[docs]def end_comparison_runner( reference_filename , confusion_matrix , score_card , 
                           reference_annot ,
                           test_entries ,
                           start_key , end_key ,
                           fuzzy_flag ,
                           scorable_attributes ,
                           scorable_engines ,
                           norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## grab type and end position
    reference_type , reference_start , reference_end = \
      get_annotation_from_base_entry( reference_annot ,
                                      start_key ,
                                      end_key )
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        if( matched_flag ):
            test_leftovers.append( test_annot )
            continue
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( reference_end == test_end or
            ( reference_end != 'SOF' and
              test_end != 'SOF' and
              reference_end != 'EOF' and
              test_end != 'EOF' and
              reference_end >= test_end - 1 and
              reference_end <= test_end + 1 ) ):
            matched_flag = True
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
            ## If the types match...
            if( reference_type == test_type ):
                ## ... and the end positions match, then we have a
                ##     perfect match
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type ,
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
            else:
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , test_start , test_end ,
                                   test_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
        else:
            test_leftovers.append( test_annot )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( matched_flag , test_leftovers )



[docs]def fully_contained_comparison_runner( reference_filename , confusion_matrix , score_card , 
                                       reference_annot ,
                                       test_entries ,
                                       start_key , end_key ,
                                       fuzzy_flag ,
                                       scorable_attributes ,
                                       scorable_engines ,
                                       norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## grab type and end position
    reference_type , reference_start , reference_end = \
      get_annotation_from_base_entry( reference_annot ,
                                      start_key ,
                                      end_key )
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        if( matched_flag ):
            test_leftovers.append( test_annot )
            continue
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( ( test_start == 'SOF' or
              ( reference_start != 'SOF' and
                test_start <= reference_start ) ) and
            ( test_end == 'EOF' or
              ( reference_end != 'EOF' and
                reference_end <= test_end ) ) ):
            matched_flag = True
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
            ## If the types match...
            if( reference_type == test_type ):
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
            else:
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , test_start , test_end ,
                                   test_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
        else:
            test_leftovers.append( test_annot )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( matched_flag , test_leftovers )



[docs]def partial_comparison_runner( reference_filename , confusion_matrix , score_card , 
                               reference_annot ,
                               test_entries ,
                               start_key , end_key ,
                               fuzzy_flag ,
                               scorable_attributes ,
                               scorable_engines ,
                               norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## grab type and end position
    reference_type , reference_start , reference_end = \
      get_annotation_from_base_entry( reference_annot ,
                                      start_key ,
                                      end_key )
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        if( matched_flag ):
            test_leftovers.append( test_annot )
            continue
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( ( ( reference_start == 'SOF' or
                reference_start <= test_start ) and
              ( reference_end == 'EOF' or
                reference_end > test_start ) ) or
            ( ( reference_start == 'SOF' or
                reference_start < test_end ) and
              ( reference_end == 'EOF' or
                reference_end >= test_end ) ) ):
            matched_flag = True
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
            ## If the types match...
            if( reference_type == test_type ):
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
            else:
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , test_start , test_end ,
                                   test_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot )
        else:
            test_leftovers.append( test_annot )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return( matched_flag , test_leftovers )



[docs]def reference_annot_comparison_runner( reference_filename , confusion_matrix , score_card , 
                                       reference_annot , 
                                       test_entries ,
                                       start_key , end_key ,
                                       fuzzy_flag ,
                                       scorable_attributes ,
                                       scorable_engines ,
                                       norm_synonyms ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Start offset matching is special and gets run alone
    if( fuzzy_flag == 'start' ):
        reference_matched, test_leftovers = start_comparison_runner( reference_filename ,
                                                                     confusion_matrix ,
                                                                     score_card , 
                                                                     reference_annot ,
                                                                     test_entries ,
                                                                     start_key , end_key ,
                                                                     fuzzy_flag ,
                                                                     scorable_attributes ,
                                                                     scorable_engines ,
                                                                     norm_synonyms )
        return( reference_matched , test_leftovers )
    ## End offset matching is special and gets run alone
    if( fuzzy_flag == 'end' ):
        reference_matched, test_leftovers = end_comparison_runner( reference_filename ,
                                                                   confusion_matrix ,
                                                                   score_card , 
                                                                   reference_annot ,
                                                                   test_entries ,
                                                                   start_key , end_key ,
                                                                   fuzzy_flag ,
                                                                   scorable_attributes ,
                                                                   scorable_engines ,
                                                                   norm_synonyms )
        return( reference_matched , test_leftovers )
    ## The other three types of matching care compatible and can be
    ## run together
    reference_matched, test_leftovers = exact_comparison_runner( reference_filename ,
                                                                 confusion_matrix ,
                                                                 score_card , 
                                                                 reference_annot ,
                                                                 test_entries ,
                                                                 start_key , end_key ,
                                                                 fuzzy_flag ,
                                                                 scorable_attributes ,
                                                                 scorable_engines ,
                                                                 norm_synonyms )
    if( fuzzy_flag == 'exact' or
        reference_matched ):
        return( reference_matched , test_leftovers )
    reference_matched, test_leftovers = fully_contained_comparison_runner( reference_filename ,
                                                                           confusion_matrix ,
                                                                           score_card , 
                                                                           reference_annot ,
                                                                           test_leftovers ,
                                                                           start_key , end_key ,
                                                                           fuzzy_flag ,
                                                                           scorable_attributes ,
                                                                           scorable_engines ,
                                                                           norm_synonyms )
    if( fuzzy_flag == 'fully-contained' or
        reference_matched ):
        return( reference_matched , test_leftovers )
    reference_matched , test_leftovers = partial_comparison_runner( reference_filename ,
                                                                    confusion_matrix ,
                                                                    score_card , 
                                                                    reference_annot ,
                                                                    test_leftovers ,
                                                                    start_key , end_key ,
                                                                    fuzzy_flag ,
                                                                    scorable_attributes ,
                                                                    scorable_engines ,
                                                                    norm_synonyms )
    return( reference_matched , test_leftovers )


[docs]def document_level_annot_comparison_runner( reference_filename , confusion_matrix , score_card , 
                                            reference_annot , 
                                            test_entries ,
                                            fuzzy_flag ,
                                            scorable_attributes ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ##
    reference_type = reference_annot[ 'type' ]
    reference_pivot_value = reference_annot[ 'pivot_value' ]
    annot_parity = reference_annot[ 'parity' ]
    if( reference_type == None ):
        ## If we couldn't extract a type, consider this
        ## an invalid annotations    
        return( False , test_entries )
    ## Loop through all the test annotations
    ## that haven't been matched yet
    test_leftovers = []
    matched_flag = False
    for test_annot in test_entries:
        ## TODO - nesting comparisons, multiple overlaps
        test_type = test_annot[ 'type' ]
        if( matched_flag ):
            if( reference_type == test_type ):
                if( annot_parity == 'Unique' ):
                    log.warn( 'Multiple system annotations found for annotation type:  {}'.format( test_type ) )
                ## TODO - We're going to skip over 'Any', 'First', and 'Last' annotations for now
            else:
                test_leftovers.append( test_annot )
            continue
        ##
        test_pivot_value = test_annot[ 'pivot_value' ]
        if( test_type == None ):
            ## If we couldn't extract a type, consider this
            ## an invalid annotation
            continue
        if( reference_type == test_type ):
            this_type = '{}'.format( reference_type , reference_pivot_value )
            that_type = '{}'.format( test_type , test_pivot_value )
            ## If the pivot_values match...
            if( reference_pivot_value == test_pivot_value ):
                matched_flag = True
                update_confusion_matrix( confusion_matrix , fuzzy_flag , this_type , that_type )
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , -1 , -1 ,
                                   this_type , pivot_value = reference_pivot_value ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = [] )
            elif( annot_parity == 'Any' ):
                ## Not matching with the 'Any' parity flag means that it could
                ## potentially match another annotation later so we won't be
                ## worried about scoring it yet.
                test_leftovers.append( test_annot )
            else:
                matched_flag = True
                update_confusion_matrix( confusion_matrix , fuzzy_flag , this_type , that_type )
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , -1 , -1 ,
                                   this_type , pivot_value = reference_pivot_value )
                update_score_card( 'FP' , score_card , fuzzy_flag ,
                                   reference_filename , -1 , -1 ,
                                   that_type , pivot_value = test_pivot_value )
        else:
            test_leftovers.append( test_annot )
    return( matched_flag , test_leftovers )



[docs]def evaluate_positions( reference_filename ,
                        confusion_matrix ,
                        score_card ,
                        reference_ss ,
                        test_ss ,
                        fuzzy_flag = 'exact' ,
                        use_mapped_chars = False ,
                        scorable_attributes = [] ,
                        scorable_engines = [] ,
                        norm_synonyms = {} ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( use_mapped_chars ):
        start_key = 'begin_pos_mapped'
        end_key = 'end_pos_mapped'
    else:
        start_key = 'begin_pos'
        end_key = 'end_pos'
    ##
    log.debug( 'Anchoring positions at \'{}\' and \'{}\''.format( start_key ,
                                                                  end_key ) )
    reference_entries = flatten_ss_dictionary( reference_ss , 'reference' )
    test_entries = flatten_ss_dictionary( test_ss , 'test' )
    ## In case there are no reference_entries, initialize test_leftovers
    ## as the full list of test_entries
    test_leftovers = test_entries
    ##
    reference_entries_doc_level = []
    test_entries_doc_level = []
    ##
    for reference_annot in reference_entries:
        ## grab type and end position
        reference_type , reference_start , reference_end = \
              get_annotation_from_base_entry( reference_annot ,
                                              start_key ,
                                              end_key )
        if( reference_start == -1 ):
            ## A start_key of -1 means that this an a document level
            ## annotation and should be scored elsewhere
            reference_entries_doc_level.append( reference_annot )
            continue
        reference_matched , test_leftovers = \
          reference_annot_comparison_runner( reference_filename , confusion_matrix , score_card ,
                                             reference_annot ,
                                             test_entries ,
                                             start_key , end_key ,
                                             fuzzy_flag ,
                                             scorable_attributes ,
                                             scorable_engines ,
                                             norm_synonyms )
        test_entries = test_leftovers
        if( not reference_matched ):
            if( reference_type != None ):
                update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , '*FN*' )
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type , 
                                   ref_annot = reference_annot ,
                                   test_annot = None )
    ## any remaining entries in the reference set are FNs
    for test_annot in test_leftovers:
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            continue
        if( test_start == -1 ):
            ## A start_key of -1 means that this an a document level
            ## annotation and should be scored elsewhere
            test_entries_doc_level.append( test_annot )
            continue
        update_confusion_matrix( confusion_matrix , fuzzy_flag , '*FP*' , test_type )
        update_score_card( 'FP' , score_card , fuzzy_flag ,
                           reference_filename , test_start , test_end ,
                           test_type , None , test_annot )
    ##
    ## When there are document level annotations, we loop over the entries
    ## again to score them using a different algorithm
    test_entries = test_entries_doc_level
    test_leftovers = test_entries
    for reference_annot in reference_entries_doc_level:
        reference_matched , test_leftovers = \
          document_level_annot_comparison_runner( reference_filename , confusion_matrix , score_card ,
                                                  reference_annot ,
                                                  test_entries ,
                                                  fuzzy_flag ,
                                                  scorable_attributes )
        test_entries = test_leftovers
        if( not reference_matched ):
            ## grab type and end position
            reference_type = reference_annot[ 'type' ]
            reference_pivot = reference_annot[ 'pivot_value' ]
            this_type = '{} = "{}"'.format( reference_type , reference_pivot )
            if( reference_type != None ):
                update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , '*FN*' )
                update_score_card( 'FN' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type ,
                                   pivot_value = reference_pivot ,
                                   ref_annot = reference_annot ,
                                   test_annot = None )
    ## any remaining entries in the reference set are FNs
    for test_annot in test_leftovers:
        ##
        test_type = test_annot[ 'type' ]
        test_pivot = test_annot[ 'pivot_value' ]
        if( test_type == None ):
            continue
        that_type = '{} = "{}"'.format( test_type , test_pivot )        
        update_confusion_matrix( confusion_matrix , fuzzy_flag , '*FP*' , that_type )
        update_score_card( 'FP' , score_card , fuzzy_flag ,
                           reference_filename , -1 , -1 ,
                           that_type , pivot_value = test_pivot ,
                           ref_annot = None , test_annot = test_annot )
    ##
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def evaluate_doc_properties( reference_filename ,
                             confusion_matrix ,
                             score_card ,
                             reference_ss ,
                             test_ss ,
                             patterns ,
                             fuzzy_flag = 'doc-property' ,
                             scorable_attributes = [] ,
                             scorable_engines = [] ,
                             norm_synonyms = {} ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ##
    log.debug( 'Anchoring positions at the document level' )
    start_key = 'begin_pos'
    end_key = 'end_pos'
    reference_entries = flatten_ss_dictionary( reference_ss , 'reference' )
    test_entries = flatten_ss_dictionary( test_ss , 'test' )
    ## In case there are no reference_entries, initialize test_leftovers
    ## as the full list of test_entries
    test_leftovers = test_entries
    ####
    tn_types = set()
    for pattern in patterns:
        tn_types.add( pattern[ 'type' ] )
    ####
    for reference_annot in reference_entries:
        ## grab type and end position
        reference_type , reference_start , reference_end = \
              get_annotation_from_base_entry( reference_annot ,
                                              start_key ,
                                              end_key )
        if( reference_type in tn_types ):
            tn_types.remove( reference_type )
        test_leftovers = []
        matched_flag = False
        for test_annot in test_entries:
            ## TODO - nesting comparisons, multiple overlaps
            if( matched_flag ):
                test_leftovers.append( test_annot )
                continue
            ## grab type and end position
            test_type , test_start , test_end = \
                get_annotation_from_base_entry( test_annot ,
                                                start_key ,
                                                end_key )
            if( test_type == None ):
                ## If we couldn't extract a type, consider this
                ## an invalid annotation
                continue
            if( reference_type == test_type ):
                matched_flag = True
                update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , test_type )
                update_score_card( 'TP' , score_card , fuzzy_flag ,
                                   reference_filename , reference_start , reference_end ,
                                   reference_type ,
                                   ref_annot = reference_annot ,
                                   test_annot = test_annot ,
                                   scorable_attributes = scorable_attributes ,
                                   scorable_engines = scorable_engines ,
                                   norm_synonyms = norm_synonyms )
        if( not matched_flag ):
            update_confusion_matrix( confusion_matrix , fuzzy_flag , reference_type , '*FN*' )
            update_score_card( 'FN' , score_card , fuzzy_flag ,
                               reference_filename , reference_start , reference_end ,
                               reference_type ,
                               ref_annot = reference_annot ,
                               test_annot = None )
        ####
        test_entries = test_leftovers
    ## any remaining entries in the test set are FPs
    for test_annot in test_leftovers:
        ## grab type and end position
        test_type , test_start , test_end = \
          get_annotation_from_base_entry( test_annot ,
                                          start_key ,
                                          end_key )
        if( test_type == None ):
            continue
        if( test_type in tn_types ):
            tn_types.remove( test_type )
        update_confusion_matrix( confusion_matrix , fuzzy_flag , '*FP*' , test_type )
        update_score_card( 'FP' , score_card , fuzzy_flag ,
                           reference_filename , test_start , test_end ,
                           test_type , None , test_annot )
    ## any remaining entries in the type system, we consider those TNs
    for tn_type in tn_types:
        update_confusion_matrix( confusion_matrix , fuzzy_flag , tn_type , '*TN*' )
        update_score_card( 'TN' , score_card , fuzzy_flag ,
                           reference_filename , -1 , -1 ,
                           tn_type ,
                           ref_annot = None , test_annot = None )
    ##
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )


##
## All functions related to printing and calculating scoring metrics
##


[docs]def accuracy( tp , fp , tn , fn ):
    if( tp + fp + tn + fn > 0 ):
        return ( tp + tn ) / float( tp + fp + tn + fn )
    else:
        return None



[docs]def precision( tp , fp ):
    if( fp + tp > 0 ):
        return tp / float( fp + tp )
    else:
        return None



[docs]def recall( tp , fn ):
    if( fn + tp > 0 ):
        return tp / float( fn + tp )
    else:
        return None



[docs]def specificity( tn , fp , empty_value = None ):
    ##print( '{} + {}'.format( tn , fp ) )
    if( tn + fp > 0 ):
        return tn / float( tn + fp )
    else:
        return empty_value



[docs]def f_score( p , r , beta = 1 ):
    if( p != None and r != None and p + r > 0 ):
        return ( 1 + ( beta**2 ) ) * ( p * r ) / \
            ( ( ( beta**2 ) * p ) + r )
    else:
        return None



[docs]def add_missing_fields( score_summary ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    score_types = score_summary.keys()
    if( 'TP' not in score_types ):
        score_summary[ 'TP' ] = 0.0
    if( 'FP' not in score_types ):
        score_summary[ 'FP' ] = 0.0
    if( 'TN' not in score_types ):
        score_summary[ 'TN' ] = 0.0
    if( 'FN' not in score_types ):
        score_summary[ 'FN' ] = 0.0
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def norm_summary( score_summary , args ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## Source for definitions:
    ## -- https://en.wikipedia.org/wiki/Precision_and_recall#Definition_.28classification_context.29
    ##
    ## First, we want to make sure that all score types are represented
    ## in the summary series.
    add_missing_fields( score_summary )
    ## True Positive Rate (TPR),
    ## Sensitivity,
    ## Recall,
    ## Probability of Detection
    if( 'Recall' in args.metrics_list or
        len( args.f_beta_values ) > 0 ):
        score_summary[ 'Recall' ] = recall( tp = score_summary[ 'TP' ] ,
                                            fn = score_summary[ 'FN' ] )
    if( 'Sensitivity' in args.metrics_list ):
        score_summary[ 'Sensitivity' ] = recall( tp = score_summary[ 'TP' ] ,
                                                 fn = score_summary[ 'FN' ] )
    ## Positive Predictive Value (PPV),
    ## Precision
    if( 'Precision' in args.metrics_list or
        len( args.f_beta_values ) > 0 ):
        score_summary[ 'Precision' ] = precision( tp = score_summary[ 'TP' ] ,
                                                  fp = score_summary[ 'FP' ] )
    ## True Negative Rate (TNR),
    ## Specificity (SPC) 
    if( 'Specificity' in args.metrics_list ):
        score_summary[ 'Specificity' ] = specificity( tn = score_summary[ 'TN' ] ,
                                                      fp = score_summary[ 'FP' ] )
    ## Accuracy
    if( 'Accuracy' in args.metrics_list ):
        score_summary[ 'Accuracy' ] = accuracy( tp = score_summary[ 'TP' ] ,
                                                fp = score_summary[ 'FP' ] ,
                                                tn = score_summary[ 'TN' ] ,
                                                fn = score_summary[ 'FN' ] )
    ##
    for beta in args.f_beta_values:
        score_summary[ 'F{}'.format( beta ) ] = f_score( p = score_summary[ 'Precision' ] ,
                                                         r = score_summary[ 'Recall' ] ,
                                                         beta = float( beta ) )
    ##
    metrics = []
    for metric in args.metrics_list:
        score = score_summary[ metric ]
        if( score is None ):
            score = args.empty_value
        metrics.append( score )
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return metrics



[docs]def recursive_deep_key_value_pair( dictionary , path , key , value ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( len( path ) == 0 ):
        dictionary[ key ] = value
    else:
        pop_path = path[ 0 ]
        if( pop_path not in dictionary ):
            dictionary[ pop_path ] = {}
        dictionary[ pop_path ] = recursive_deep_key_value_pair( dictionary[ pop_path ] ,
                                                                path[ 1: ] ,
                                                                key ,
                                                                value )
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return dictionary



[docs]def update_output_dictionary( out_file ,
                              metric_type ,
                              metrics_keys ,
                              metrics_values ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( os.path.exists( out_file ) ):
        try:
            with open( out_file , 'r' ) as fp:
                file_dictionary = json.load( fp )
        except ValueError as e:
            log.error( 'I can\'t update the output dictionary \'{}\'' + \
                       'because I had a problem loading it into memory:  ' + \
                       '{}'.format( out_file ,
                                    e ) )
            log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
            return
    else:
        file_dictionary = {}
    for key , value in zip( metrics_keys , metrics_values ):
        file_dictionary = recursive_deep_key_value_pair( file_dictionary ,
                                                         metric_type ,
                                                         key ,
                                                         value )
    with open( out_file , 'w' ) as fp:
        json.dump( file_dictionary , fp ,
                   sort_keys = True , indent = 4 )
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )


[docs]def update_csv_output( csv_out_filename , delimiter ,
                       row_content ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    with open( csv_out_filename , 'a' ) as fp:
        fp.write( '{}\n'.format( delimiter.join( row_content ) ) )
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )


[docs]def output_metrics( class_data ,
                    fuzzy_flag , metrics ,
                    delimiter_prefix , delimiter ,
                    stdout_flag , csv_out_filename ,
                    pretty_print_flag ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( len( class_data ) == 1 ):
        row_name = class_data[ 0 ]
    elif( len( class_data ) == 2 ):
        row_name = class_data[ 1 ]
    elif( len( class_data ) == 4 ):
        row_name = '{} x {}'.format( class_data[ 1 ] ,
                                     class_data[ 3 ] )
    ##
    row_content = delimiter.join( '{}'.format( m ) for m in metrics )
    ##
    if( csv_out_filename ):
        full_row = [ fuzzy_flag ]
        for n in range( 0 , 4 ):
            if( n >= len( class_data ) ):
                full_row.append( '' )
            else:
                full_row.append( class_data[ n ] )
        full_row.append( row_content )
        update_csv_output( csv_out_filename , delimiter ,
                           full_row )
    if( stdout_flag ):
        if( not pretty_print_flag ) :
            print( '{}{}{}{}'.format( delimiter_prefix , row_name , delimiter , row_content ) )
        else:
            pretty_row = '{0}{1:30s}'.format( delimiter_prefix , row_name )
            for i in range( 0 , len( metrics ) ):
                if( metrics[ i ] is None or
                    metrics[ i ] == '' ):
                    pretty_row = '{}{}{:9s}'.format( pretty_row , delimiter ,
                                                     '' )
                elif( metrics[ i ] == 0 ):
                    pretty_row = '{}{}{:9d}'.format( pretty_row , delimiter ,
                                                     0 )
                elif( metrics[ i ] == int( metrics[ i ] ) ):
                    pretty_row = '{}{}{:9d}'.format( pretty_row , delimiter ,
                                                      int( metrics[ i ] ) )
                else:
                    pretty_row = '{}{}{:9.4f}'.format( pretty_row , delimiter ,
                                                       metrics[ i ] )
            print( pretty_row )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def get_unique_types( config ):
    unique_types = set()
    for pattern in config:
        if( 'pivot_attr' in pattern ):
            ## TODO - pull this fron the config file
            for pivot_value in [ 'met' , 'not met' ]: ##pattern[ 'pivot_values' ]:
                this_type = '{} = "{}"'.format( pattern[ 'type' ] , pivot_value )
                unique_types.add( this_type )
        else:
            unique_types.add( pattern[ 'type' ] )
    ##
    return( unique_types )



[docs]def print_counts_summary( score_card , file_list ,
                          config_patterns , 
                          args ,
                          set_type ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## TODO - refactor score printing to a separate function
    ## TODO - add scores grouped by type
    if( args.write_score_cards ):
        if( set_type == 'reference' ):
            if( args.reference_out == None ):
                log.warning( 'I could not write the reference counts score_card to disk:  --write-score-cards set but no --reference-out set' )
            else:
                score_card[ 'counts' ].to_csv( os.path.join( args.reference_out ,
                                                             'counts_score_card.csv' ) ,
                                               sep = '\t' ,
                                               encoding = 'utf-8' ,
                                               index = False )
        elif( set_type == 'test' ):
            if( args.test_out == None ):
                log.warning( 'I could not write the test counts score_card to disk:  --write-score-cards set but no --test-out set' )
            else:
                score_card[ 'counts' ].to_csv( os.path.join( args.test_out ,
                                                             'counts_score_card.csv' ) ,
                                               sep = '\t' ,
                                               encoding = 'utf-8' ,
                                               index = False )
    ##
    metrics_header_line = \
      args.delim.join( '{}'.format( m ) for m in [ 'n' ] )
    if( args.print_counts ):
        print( '\n{}{}{}{}'.format( args.delim_prefix ,
                                    'counts' ,
                                    args.delim ,
                                    metrics_header_line ) )
    if( args.csv_out and
        not os.path.exists( args.csv_out ) ):
        update_csv_output( args.csv_out , args.delim ,
                           [ 'FuzzyFlag' ,
                             'ClassType' , 'Class' ,
                             'SubClassType' , 'SubClass' ,
                             metrics_header_line ] )
    ##
    metrics = [ score_card[ 'counts' ][ 'Score' ].value_counts()[ 'Tally' ] ]
    output_metrics( [ 'Total' ] ,
                    'counts' , metrics ,
                    args.delim_prefix , args.delim ,
                    args.print_counts , args.csv_out ,
                    args.pretty_print )
    ##
    file_aggregate_metrics = None
    non_empty_files = 0
    for filename in file_list:
        this_file = ( score_card[ 'counts' ][ 'File' ] == filename )
        file_value_counts = score_card[ 'counts' ][ this_file ][ 'Score' ].value_counts()
        ## TODO - add flag to only print non-zero entries
        if( len( file_value_counts ) == 0 ):
            metrics = [ 0 ]
        else:
            metrics = [ file_value_counts[ 'Tally' ] ]
        if( args.by_file or args.by_file_and_type ):
            output_metrics( [ 'File' , filename ] ,
                            'counts' , metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_counts , args.csv_out ,
                            args.pretty_print )
        ##
        if( args.by_file_and_type ):
            unique_types = get_unique_types( config_patterns )
            for unique_type in sorted( unique_types ):
                this_type = \
                  (  ( score_card[ 'counts' ][ 'File' ] == filename ) &
                     ( score_card[ 'counts' ][ 'Type' ] == unique_type ) )
                type_value_counts = \
                  score_card[ 'counts' ][ this_type ][ 'Score' ].value_counts()
                ## TODO - add flag to only print non-zero entries
                if( len( type_value_counts ) == 0 ):
                    metrics = [ 0 ]
                else:
                    metrics = [ type_value_counts[ 'Tally' ] ]
                output_metrics( [ 'File' , filename , 'Type' , unique_type ] ,
                                'counts' , metrics ,
                                args.delim_prefix , args.delim ,
                                args.print_counts , args.csv_out ,
                                args.pretty_print )
    ##
    unique_types = get_unique_types( config_patterns )
    type_aggregate_metrics = None
    non_empty_types = 0
    for unique_type in sorted( unique_types ):
        this_type = ( score_card[ 'counts' ][ 'Type' ] == unique_type )
        type_value_counts = score_card[ 'counts' ][ this_type ][ 'Score' ].value_counts()
        ## TODO - add flag to only print non-zero entries
        if( len( type_value_counts ) == 0 ):
            metrics = [ 0 ]
        else:
            metrics = [ type_value_counts[ 'Tally' ] ]
        if( args.by_type or args.by_type_and_file ):
            output_metrics( [ 'Type' , unique_type ] ,
                            'counts' , metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_counts , args.csv_out ,
                            args.pretty_print )
        ##
        for filename in file_list:
            this_file = \
              (  ( score_card[ 'counts' ][ 'File' ] == filename ) &
                 ( score_card[ 'counts' ][ 'Type' ] == unique_type ) )
            file_value_counts = \
              score_card[ 'counts' ][ this_file ][ 'Score' ].value_counts()
            ## TODO - add flag to only print non-zero entries
            if( len( file_value_counts ) == 0 ):
                metrics = [ 0 ]
            else:
                metrics = [ file_value_counts[ 'Tally' ] ]
            if( args.by_type_and_file ):
                output_metrics( [ 'Type' , unique_type ,
                                 'File' , filename ] ,
                                'counts' , metrics ,
                                args.delim_prefix , args.delim ,
                                args.print_counts , args.csv_out ,
                                args.pretty_print )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def print_confusion_matrix_shell( confusion_matrix ,
                                  file_mapping ,
                                  reference_patterns , test_patterns ,
                                  args ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    try:
        for fuzzy_flag in args.fuzzy_flags:
            print_confusion_matrix( confusion_matrix ,
                                    file_mapping ,
                                    reference_patterns , test_patterns ,
                                    fuzzy_flag = fuzzy_flag ,
                                    args = args )
    except KeyError as e:
        log.error( 'KeyError exception in print_confusion_matrix:  {}'.format( e ) )
    except NameError as e:
        log.error( 'NameError exception in print_confusion_matrix:  {}'.format( e ) )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in print_confusion_matrix:  {}'.format( e ) )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def print_confusion_matrix( confusion_matrix ,
                            file_mapping ,
                            reference_config , test_config ,
                            fuzzy_flag ,
                            args ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    file_list = sorted( file_mapping.keys() )
    unique_ref_types = set()
    unique_test_types = set()
    unique_ref_types.add( '*FP*' )
    unique_test_types.add( '*FN*' )
    for pattern in reference_config:
        unique_ref_types.add( pattern[ 'type' ] )
        unique_test_types.add( pattern[ 'type' ] )
    type_header_line = \
      args.delim.join( '{}'.format( m ) for m in sorted( unique_ref_types ) )
    if( args.print_confusion_matrix ):
        print( '\n{}{}{}{}'.format( args.delim_prefix ,
                                    fuzzy_flag ,
                                    args.delim ,
                                    type_header_line ) )
    ## Fill in any missing values
    for ref_type in sorted( unique_ref_types ):
        if( ref_type not in confusion_matrix[ fuzzy_flag ] ):
            confusion_matrix[ fuzzy_flag ][ ref_type ] = {}
        for test_type in sorted( unique_test_types ):
            if( test_type not in confusion_matrix[ fuzzy_flag ][ ref_type ] ):
                confusion_matrix[ fuzzy_flag ][ ref_type ][ test_type ] = ''
    ##
    for test_type in sorted( unique_test_types ):
        type_counts = \
          args.delim.join( '{}'.format( confusion_matrix[ fuzzy_flag ][ ref_type ][ test_type ] ) for ref_type in sorted( unique_ref_types ) )
        if( args.print_confusion_matrix ):
            print( '{}{}{}{}'.format( args.delim_prefix ,
                                      test_type ,
                                      args.delim ,
                                      type_counts ) )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



## TODO - load this from an external file
[docs]def print_2018_n2c2_track1( score_card ,
                            file_mapping ,
                            args ):
    ## TODO - pull these tags from the patterns file
    tags = ('ABDOMINAL', 'ADVANCED-CAD', 'ALCOHOL-ABUSE',
            'ASP-FOR-MI', 'CREATININE', 'DIETSUPP-2MOS',
            'DRUG-ABUSE', 'ENGLISH', 'HBA1C', 'KETO-1YR',
            'MAJOR-DIABETES', 'MAKES-DECISIONS', 'MI-6MOS')
    for display_metric in [ 'Precision' , 'Recall' , 'Specificity' , 'F1' ]:
        if( display_metric not in args.metrics_list ):
            args.metrics_list.append( display_metric )
    if( '1' not in args.f_beta_values ):
        args.f_beta_values.append( '1' )
    ##
    macro_met_p , macro_met_r , macro_met_spec , macro_met_f1 = 0 , 0 , 0 , 0
    macro_not_met_p , macro_not_met_r , macro_not_met_f1 = 0 , 0 , 0
    macro_f1, macro_auc = 0, 0
    print('{:*^96}'.format(' TRACK 1 '))
    print('{:20}  {:-^30}    {:-^22}    {:-^14}'.format('', ' met ',
                                                        ' not met ',
                                                        ' overall '))
    print('{:20}  {:6}  {:6}  {:6}  {:6}    {:6}  {:6}  {:6}    {:6}  {:6}'.format(
        '', 'Prec.', 'Rec.', 'Speci.', 'F(b=1)', 'Prec.', 'Rec.', 'F(b=1)', 'F(b=1)', 'AUC'))
    for tag in tags:
        ## met = 'met'
        met_type = ( ( score_card[ 'exact' ][ 'Pivot' ] == 'met' ) &
                      ( score_card[ 'exact' ][ 'Type' ] == tag ) )
        met_value_counts = score_card[ 'exact' ][ met_type ][ 'Score' ].value_counts()
        met_metrics = norm_summary( met_value_counts ,
                                    args = args )
        ## met = 'not met'
        not_met_type = ( ( score_card[ 'exact' ][ 'Pivot' ] == 'not met' ) &
                         ( score_card[ 'exact' ][ 'Type' ] == tag ) )
        not_met_value_counts = score_card[ 'exact' ][ not_met_type ][ 'Score' ].value_counts()
        not_met_metrics = norm_summary( not_met_value_counts ,
                                        args = args )
        ## combined across all entries of this tag type
        this_type = ( score_card[ 'exact' ][ 'Type' ] == tag )
        type_value_counts = score_card[ 'exact' ][ this_type ][ 'Score' ].value_counts()
        type_metrics = norm_summary( type_value_counts ,
                                     args = args )
        ## NB - the AUC is for met = 'met' and that's the trick for easily
        ##      calculating TN values without having counted them out before
        met_specificity = specificity( tn = not_met_metrics[ args.metrics_list.index( 'TP' ) ] ,
                                       fp = met_metrics[ args.metrics_list.index( 'FP' ) ] ,
                                       empty_value = args.empty_value )
        avg_type_f1 = ( float( met_metrics[ args.metrics_list.index( 'F1' ) ] ) + \
                        float( not_met_metrics[ args.metrics_list.index( 'F1' ) ] ) ) / 2
        met_auc = ( float( met_metrics[ args.metrics_list.index( 'Recall' ) ] ) + \
                    met_specificity ) / 2
        ## TODO - support empty string as a valid value for incomputable scores
        print('{:>20}  {:<5.4f}  {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}'.format(
            tag.capitalize(),
            ## TODO - do these really need to be floats with the new handling of
            ##        args.empty_value?
            float( met_metrics[ args.metrics_list.index( 'Precision' ) ] ) ,
            float( met_metrics[ args.metrics_list.index( 'Recall' ) ] ) ,
            met_specificity ,
            float( met_metrics[ args.metrics_list.index( 'F1' ) ] ) ,
            float( not_met_metrics[ args.metrics_list.index( 'Precision' ) ] ) ,
            float( not_met_metrics[ args.metrics_list.index( 'Recall' ) ] ) ,
            float( not_met_metrics[ args.metrics_list.index( 'F1' ) ] ) ,
            avg_type_f1 ,
            met_auc ) )
        macro_met_p += float( met_metrics[ args.metrics_list.index( 'Precision' ) ] )
        macro_met_r += float( met_metrics[ args.metrics_list.index( 'Recall' ) ] )
        macro_met_spec += met_specificity
        macro_met_f1 += float( met_metrics[ args.metrics_list.index( 'F1' ) ] )
        macro_not_met_p += float( not_met_metrics[ args.metrics_list.index( 'Precision' ) ] )
        macro_not_met_r += float( not_met_metrics[ args.metrics_list.index( 'Recall' ) ] )
        macro_not_met_f1 += float( not_met_metrics[ args.metrics_list.index( 'F1' ) ] )
        macro_f1 += avg_type_f1
        macro_auc += met_auc
    print('{:20}  {:-^30}    {:-^22}    {:-^14}'.format('', '', '', ''))
    ## met = 'met' (ignoring tag type)
    met_type = ( score_card[ 'exact' ][ 'Pivot' ] == 'met' )
    met_value_counts = score_card[ 'exact' ][ met_type ][ 'Score' ].value_counts()
    met_metrics = norm_summary( met_value_counts ,
                                args = args )
    ## met = 'not met' (ignoring tag type)
    not_met_type = ( score_card[ 'exact' ][ 'Pivot' ] == 'not met' )
    not_met_value_counts = score_card[ 'exact' ][ not_met_type ][ 'Score' ].value_counts()
    not_met_metrics = norm_summary( not_met_value_counts ,
                                    args = args )
    ##
    met_specificity = specificity( tn = not_met_metrics[ args.metrics_list.index( 'TP' ) ] ,
                                   fp = met_metrics[ args.metrics_list.index( 'FP' ) ] )
    avg_type_f1 = ( float( met_metrics[ args.metrics_list.index( 'F1' ) ] ) + \
                    float( not_met_metrics[ args.metrics_list.index( 'F1' ) ] ) ) / 2
    met_auc = ( float( met_metrics[ args.metrics_list.index( 'Recall' ) ] ) + \
                met_specificity ) / 2
    print('{:>20}  {:<5.4f}  {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}'.format(
        'Overall (micro)',
        float( met_metrics[ args.metrics_list.index( 'Precision' ) ] ),
        float( met_metrics[ args.metrics_list.index( 'Recall' ) ] ),
        met_specificity ,
        float( met_metrics[ args.metrics_list.index( 'F1' ) ] ),
        float( not_met_metrics[ args.metrics_list.index( 'Precision' ) ] ),
        float( not_met_metrics[ args.metrics_list.index( 'Recall' ) ] ),
        float( not_met_metrics[ args.metrics_list.index( 'F1' ) ] ),
        avg_type_f1 ,
        met_auc ) )
    print('{:>20}  {:<5.4f}  {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}  {:<5.4f}    {:<5.4f}  {:<5.4f}'.format(
        'Overall (macro)',
        macro_met_p / len( tags ) ,
        macro_met_r / len( tags ) ,
        macro_met_spec / len( tags ) ,
        macro_met_f1 / len( tags ) ,
        macro_not_met_p / len( tags ) ,
        macro_not_met_r / len( tags ) ,
        macro_not_met_f1 / len( tags ) ,
        macro_f1 / len( tags ) ,
        macro_auc / len( tags ) ) )
    print( '' )
    print('{:>20}  {:^74}'.format('', '  {} files found  '.format( len( file_mapping ) ) ) )



[docs]def print_score_summary_shell( score_card , file_mapping ,
                               reference_config , test_config ,
                               args ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    try:
        for fuzzy_flag in args.fuzzy_flags:
            print_score_summary( score_card ,
                                 file_mapping ,
                                 reference_config , test_config ,
                                 fuzzy_flag = fuzzy_flag ,
                                 args = args )
        for ref_engine , test_engine in args.scorable_engines:
            for fuzzy_flag in args.fuzzy_flags:
                print_score_summary( score_card[ ref_engine ] ,
                                     file_mapping ,
                                     reference_config , test_config ,
                                     fuzzy_flag = fuzzy_flag ,
                                     args = args ,
                                     norm_engine = '_{}'.format( ref_engine ) )
    except KeyError as e:
        log.error( 'KeyError in print_score_summary:  {}'.format( e ) )
    except TypeError as e :
        log.error( 'TypeError in print_score_summary:  {}'.format( e ) )
    except NameError as e :
        log.error( 'NameError in print_score_summary:  {}'.format( e ) )
    except ValueError as e :
        log.error( 'ValueError in print_score_summary:  {}'.format( e ) )
    except AttributeError as e :
        log.error( 'AttributeError in print_score_summary:  {}'.format( e ) )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in print_score_summary:  {}'.format( e ) )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def print_score_summary( score_card , file_mapping ,
                         reference_config , test_config ,
                         fuzzy_flag ,
                         args ,
                         norm_engine = '' ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    ## TODO - refactor score printing to a separate function
    ## TODO - add scores grouped by type
    if( args.write_score_cards ):
        if( args.reference_out == None and
            args.test_out == None ):
            log.warning( 'I could not write the metrics score_card to disk:  --write-score-cards set but neither --reference-out nor --test-out set' )
        else:
            if( args.reference_out ):
                score_card[ fuzzy_flag ].to_csv( os.path.join( args.reference_out ,
                                                               '{}{}{}{}'.format( 'metrics_' ,
                                                                                  fuzzy_flag ,
                                                                                  norm_engine ,
                                                                                  '_score_card.csv' ) ) ,
                                                 sep = '\t' ,
                                                 encoding = 'utf-8' ,
                                                 index = False )
            if( args.test_out ):
                score_card[ fuzzy_flag ].to_csv( os.path.join( args.test_out ,
                                                               '{}{}{}{}'.format( 'metrics_' ,
                                                                                  fuzzy_flag ,
                                                                                  norm_engine ,
                                                                                  '_score_card.csv' ) ) ,
                                                 sep = '\t' ,
                                                 encoding = 'utf-8' ,
                                                 index = False )
    ################
    ## major classes to loop over
    file_list = sorted( file_mapping.keys() )
    unique_types = get_unique_types( reference_config )
    unique_pivots = []
    if( len( args.scorable_attributes ) > 0 ):
        for attribute_pair in args.scorable_attributes:
            unique_pivots.append( attribute_pair[ 0 ] )
    #########################################
    ## by file
    #########################################
    metrics_header_line = \
      args.delim.join( '{}'.format( m ) for m in args.metrics_list )
    if( args.csv_out and
        not os.path.exists( args.csv_out ) ):
        update_csv_output( args.csv_out , args.delim ,
                           [ 'FuzzyFlag' ,
                             'ClassType' , 'Class' ,
                             'SubClassType' , 'SubClass' ,
                             metrics_header_line ] )
    max_table_width = 0
    if( args.print_metrics ):
        if( not args.pretty_print ):
            print( '\n{}{}{}{}{}'.format( args.delim_prefix ,
                                          fuzzy_flag ,
                                          norm_engine ,
                                          args.delim ,
                                          metrics_header_line ) )
        else:
            pretty_row = '{0}{1:^30s}'.format( args.delim_prefix , '{}{}'.format( fuzzy_flag , norm_engine ) )
            for m in args.metrics_list:
                if( len( m ) > 9 ):
                    m = m[:9]
                pretty_row = '{}{}{:^9s}'.format( pretty_row , args.delim , m )
            ## TODO - table width is inaccurate when \t occurs anywhere in the --delim
            max_table_width = len( pretty_row )
            print( "\n" + pretty_row )
            print( "=" * max_table_width )
    ##
    pivotless_entries = ( ( norm_engine != '' ) | score_card[ fuzzy_flag ][ 'Pivot' ].isnull() )
    metrics = norm_summary( score_card[ fuzzy_flag ][ pivotless_entries ][ 'Score' ].value_counts() ,
                            args = args )
    output_metrics( [ 'micro-average' ] ,
                    fuzzy_flag , metrics ,
                    args.delim_prefix , args.delim ,
                    args.print_metrics , args.csv_out ,
                    args.pretty_print )
    ##
    if( args.corpus_out ):
        update_output_dictionary( args.corpus_out ,
                                  [ 'metrics' ,
                                    fuzzy_flag ,
                                    'micro-average' ] ,
                                  args.metrics_list ,
                                  metrics )
    ##
    file_aggregate_metrics = []
    non_empty_metrics = []
    for i in range( len( args.metrics_list ) ):
        file_aggregate_metrics.append( 0.0 )
        non_empty_metrics.append( 0.0 )
    if( args.by_file or args.by_file_and_type or
        args.corpus_out or
        args.reference_out or
        args.test_out ):
        for filename in file_list:
            if( args.corpus_out ):
                update_output_dictionary( args.corpus_out ,
                                          [ 'file-mapping' ] ,
                                          [ filename ] ,
                                          [ file_mapping[ filename ] ] )
            this_file = ( ( ( norm_engine != '' ) | score_card[ fuzzy_flag ][ 'Pivot' ].isnull() ) &
                          ( score_card[ fuzzy_flag ][ 'File' ] == filename ) )
            file_value_counts = score_card[ fuzzy_flag ][ this_file ][ 'Score' ].value_counts()
            metrics = norm_summary( file_value_counts , args = args )
            if( args.by_file or args.by_file_and_type ):
                output_metrics( [ 'File' , filename ] ,
                                fuzzy_flag , metrics ,
                                args.delim_prefix , args.delim ,
                                args.print_metrics , args.csv_out ,
                                args.pretty_print )
                ## Only update macro-average if some annotation in this file exists
                ## in either reference or system output
                for i in range( len( metrics ) ):
                    if( metrics[ i ] != None ):
                        non_empty_metrics[ i ] += 1
                        file_aggregate_metrics[ i ] += metrics[ i ]
            if( args.reference_out ):
                out_file = os.path.join( args.reference_out ,
                                         filename )
                update_output_dictionary( out_file ,
                                          [ 'metrics' ,
                                            fuzzy_flag ,
                                            'micro-average' ] ,
                                          args.metrics_list ,
                                          metrics )
            if( args.test_out and file_mapping[ filename ] != None ):
                out_file = os.path.join( args.test_out ,
                                         file_mapping[ filename ] )
                update_output_dictionary( out_file ,
                                          [ 'metrics' ,
                                            fuzzy_flag ,
                                            'micro-average' ] ,
                                          args.metrics_list ,
                                          metrics )
            ##
            for unique_type in sorted( unique_types ):
                this_type = \
                  (  ( ( norm_engine != '' ) | score_card[ fuzzy_flag ][ 'Pivot' ].isnull() ) &
                     ( score_card[ fuzzy_flag ][ 'File' ] == filename ) &
                     ( score_card[ fuzzy_flag ][ 'Type' ] == unique_type ) )
                type_value_counts = \
                  score_card[ fuzzy_flag ][ this_type ][ 'Score' ].value_counts()
                metrics = \
                  norm_summary( type_value_counts ,
                                args = args )
                if( args.by_file_and_type ):
                    output_metrics( [ 'File' , filename , 'Type' , unique_type ] ,
                                    fuzzy_flag , metrics ,
                                    args.delim_prefix , args.delim ,
                                    args.print_metrics , args.csv_out ,
                                    args.pretty_print )
                if( args.reference_out ):
                    out_file = os.path.join( args.reference_out ,
                                             filename )
                    update_output_dictionary( out_file ,
                                              [ 'metrics' ,
                                                fuzzy_flag ,
                                                'by-type' , unique_type ] ,
                                              args.metrics_list ,
                                              metrics )
                if( args.test_out and file_mapping[ filename ] != None ):
                    out_file = os.path.join( args.test_out ,
                                             file_mapping[ filename ] )
                    update_output_dictionary( out_file ,
                                              [ 'metrics' ,
                                                fuzzy_flag ,
                                                'by-type' , unique_type ] ,
                                              args.metrics_list ,
                                              metrics )
        macro_averaged_metrics = []
        for key , value , non_empty_count in zip( args.metrics_list ,
                                                  file_aggregate_metrics ,
                                                  non_empty_metrics ):
            if( non_empty_count == 0 ):
                macro_averaged_metrics.append( args.empty_value )
            elif( key == 'TP' or
                  key == 'FP' or
                  key == 'FN' or
                  key == 'TN' ):
                macro_averaged_metrics.append( value )
            else:
                macro_averaged_metrics.append( value / non_empty_count )
        if( args.by_file or args.by_file_and_type ):
            output_metrics( [ 'macro-averages' , 'macro-average by file' ] ,
                            fuzzy_flag , macro_averaged_metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_metrics , args.csv_out ,
                            args.pretty_print )
        if( args.corpus_out ):
            update_output_dictionary( args.corpus_out ,
                                      [ 'metrics' ,
                                        fuzzy_flag ,
                                        'macro-averages' , 'file' ] ,
                                      args.metrics_list ,
                                      macro_averaged_metrics[ 1: ] )
    #########################################
    ## by type
    #########################################
    if( args.by_type or
        args.by_type_and_attribute or
        args.by_type_and_file ):
        unique_types = get_unique_types( reference_config )
        type_aggregate_metrics = []
        non_empty_metrics = []
        for i in range( len( args.metrics_list ) ):
            type_aggregate_metrics.append( 0 )
            non_empty_metrics.append( 0 )
        for unique_type in sorted( unique_types ):
            this_type = ( ( ( norm_engine != '' ) | score_card[ fuzzy_flag ][ 'Pivot' ].isnull() ) &
                          ( score_card[ fuzzy_flag ][ 'Type' ] == unique_type ) )
            type_value_counts = score_card[ fuzzy_flag ][ this_type ][ 'Score' ].value_counts()
            metrics = norm_summary( type_value_counts ,
                                    args = args )
            if( args.by_type or args.by_type_and_file ):
                output_metrics( [ 'Type' , unique_type ] ,
                                fuzzy_flag , metrics ,
                                args.delim_prefix , args.delim ,
                                args.print_metrics , args.csv_out ,
                                args.pretty_print )
                ## Only update macro-average if some of this type exist
                ## in either reference or system output
                for i in range( len( metrics ) ):
                    if( metrics[ i ] is not None ):
                        non_empty_metrics[ i ] += 1
                        type_aggregate_metrics[ i ] += metrics[ i ]
            if( args.corpus_out ):
                update_output_dictionary( args.corpus_out ,
                                          [ 'metrics' ,
                                            fuzzy_flag ,
                                            'by-type' , unique_type ] ,
                                          args.metrics_list ,
                                          metrics )
            #################################
            ## by type and file
            #################################
            if( args.by_type_and_file ):
                for filename in file_list:
                    this_file = \
                      (  ( ( norm_engine != '' ) | score_card[ fuzzy_flag ][ 'Pivot' ].isnull() ) &
                         ( score_card[ fuzzy_flag ][ 'File' ] == filename ) &
                         ( score_card[ fuzzy_flag ][ 'Type' ] == unique_type ) )
                    file_value_counts = \
                      score_card[ fuzzy_flag ][ this_file ][ 'Score' ].value_counts()
                    metrics = \
                      norm_summary( file_value_counts ,
                                    args = args )
                    output_metrics( [ 'Type' , unique_type ,
                                      'File' , filename ] ,
                                    fuzzy_flag , metrics ,
                                    args.delim_prefix , args.delim ,
                                    args.print_metrics , args.csv_out ,
                                    args.pretty_print )
            #################################
            ## by type and attribute
            #################################
            if( args.by_type_and_attribute ):
                for unique_pivot in sorted( unique_pivots ):
                    this_pivot = \
                      (  ( score_card[ fuzzy_flag ][ 'Pivot' ] == unique_pivot ) &
                         ( score_card[ fuzzy_flag ][ 'Type' ] == unique_type ) )
                    pivot_value_counts = \
                      score_card[ fuzzy_flag ][ this_pivot ][ 'Score' ].value_counts()
                    metrics = \
                      norm_summary( pivot_value_counts ,
                                    args = args )
                    output_metrics( [ 'Type' , unique_type ,
                                      'Pivot' , unique_pivot ] ,
                                    fuzzy_flag , metrics ,
                                    args.delim_prefix , args.delim ,
                                    args.print_metrics , args.csv_out ,
                                    args.pretty_print )
        macro_averaged_metrics = []
        for key , value , non_empty_count in zip( args.metrics_list ,
                                                  type_aggregate_metrics ,
                                                  non_empty_metrics ):
            if( non_empty_count == 0 ):
                macro_averaged_metrics.append( args.empty_value )
            elif( key == 'TP' or
                  key == 'FP' or
                  key == 'FN' or
                  key == 'TN' ):
                macro_averaged_metrics.append( value )
            else:
                macro_averaged_metrics.append( value / non_empty_count )
        if( args.by_type or args.by_type_and_file ):
            output_metrics( [ 'macro-averages' , 'macro-average by type' ] ,
                            fuzzy_flag , macro_averaged_metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_metrics , args.csv_out ,
                            args.pretty_print )
        if( args.corpus_out ):
            update_output_dictionary( args.corpus_out ,
                                      [ 'metrics' ,
                                        fuzzy_flag ,
                                        'macro-averages' , 'type' ] ,
                                      args.metrics_list ,
                                      macro_averaged_metrics )
    #########################################
    ## by attribute
    #########################################
    if( args.by_attribute ):
        pivot_aggregate_metrics = []
        non_empty_metrics = []
        for i in range( len( args.metrics_list ) ):
            pivot_aggregate_metrics.append( 0 )
            non_empty_metrics.append( 0 )
        for unique_pivot in sorted( unique_pivots ):
            this_pivot = ( ( score_card[ fuzzy_flag ][ 'Pivot' ] == unique_pivot ) )
            pivot_value_counts = score_card[ fuzzy_flag ][ this_pivot ][ 'Score' ].value_counts()
            metrics = norm_summary( pivot_value_counts ,
                                    args = args )
            output_metrics( [ 'Pivot' , unique_pivot ] ,
                            fuzzy_flag , metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_metrics , args.csv_out ,
                            args.pretty_print )
            ## Only update macro-average if some of this pivot exist
            ## in either reference or system output
            for i in range( len( metrics ) ):
                if( metrics[ i ] != None ):
                    non_empty_metrics[ i ] += 1
                    pivot_aggregate_metrics[ i ] += metrics[ i ]
            if( args.corpus_out ):
                update_output_dictionary( args.corpus_out ,
                                          [ 'metrics' ,
                                            fuzzy_flag ,
                                            'by-pivot' , unique_pivot ] ,
                                          args.metrics_list ,
                                          metrics )
            ##
            ## TODO - by pivot by file
            ## TODO - by pivot by type
        macro_averaged_metrics = []
        for key , value , non_empty_count in zip( args.metrics_list ,
                                                  pivot_aggregate_metrics ,
                                                  non_empty_metrics ):
            if( non_empty_count == 0 ):
                macro_averaged_metrics.append( args.empty_value )
            elif( key == 'TP' or
                  key == 'FP' or
                  key == 'FN' or
                  key == 'TN' ):
                macro_averaged_metrics.append( value )
            else:
                macro_averaged_metrics.append( value / non_empty_count )
        if( len( unique_pivots ) > 0 ):
            output_metrics( [ 'macro-averages' , 'macro-average by pivot' ] ,
                            fuzzy_flag , macro_averaged_metrics ,
                            args.delim_prefix , args.delim ,
                            args.print_metrics , args.csv_out ,
                            args.pretty_print )
        if( args.corpus_out ):
            update_output_dictionary( args.corpus_out ,
                                      [ 'metrics' ,
                                        fuzzy_flag ,
                                        'macro-averages' , 'pivot' ] ,
                                      args.metrics_list ,
                                      macro_averaged_metrics )
    #########
    log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )





          

      

      

    

  

    
      
          
            
  Source code for text_extraction

import sys
import logging as log

import os
import json
from csv import DictReader
from lxml import etree as ET
import re



#############################################
## Minor helper functions to help simplify
## the apparent logic of extracting out
## annotations
#############################################


[docs]def create_annotation_entry( begin_pos = -1 , begin_pos_mapped = None ,
                             end_pos = -1 , end_pos_mapped = None ,
                             raw_text = None ,
                             pivot_attr = None , pivot_value = None ,
                             parity = None ,
                             tag_name = None ):
    new_entry = dict( begin_pos = begin_pos ,
                      end_pos = end_pos ,
                      raw_text = raw_text ,
                      type = tag_name
                      )
    ##
    if( begin_pos_mapped != None ):
        new_entry[ 'begin_pos_mapped' ] = begin_pos_mapped
    ##
    if( end_pos_mapped != None ):
        new_entry[ 'end_pos_mapped' ] = end_pos_mapped
    ##
    if( pivot_attr != None ):
        new_entry[ 'pivot_attr' ] = pivot_attr
    if( pivot_value != None ):
        new_entry[ 'pivot_value' ] = pivot_value
    if( parity != None ):
        new_entry[ 'parity' ] = parity
    return new_entry



[docs]def map_position( offset_mapping , position , direction ):
    """Convert a character position to the closest non-skipped position.

    Use the offset mapping dictionary to convert a position to the
    closest valid character position.  We include a direction for the
    mapping because it is important to consider the closest position
    to the right or left of a position when mapping the start or
    end position, respectively.

    :param offset_mapping: a dictionary mapping character positions to
                           ``None`` if the character is in the skip
                           list or to an int, otherwise
    :param position: current character position
    :param direction: 1, if moving right; -1 if moving left

    :returns: character position if all skipped characters were removed
              from the document and positions re-assigned or 
              ``None``, on KeyError
    """
    if( not bool( offset_mapping ) ):
        return None
    else:
        try:
            while( offset_mapping[ position ] == None ):
                position = str( int( position ) + direction )
            return offset_mapping[ position ]
        except KeyError:
            if( direction < 0 ):
                return 'EOF'
            elif( direction > 0 ):
                return 'SOF'
            else:
                return None



#############################################
## 
#############################################

[docs]def extract_annotations_xml( ingest_file ,
                             offset_mapping ,
                             annotation_path ,
                             tag_name ,
                             namespaces = {} ,
                             begin_attribute = None ,
                             end_attribute = None ,
                             text_attribute = None ,
                             optional_attributes = [] ,
                             normalization_engines = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    found_annots = {}
    strict_starts = {}
    ##
    tree = ET.parse( ingest_file )
    root = tree.getroot()
    ##
    try:
        found_annots = root.findall( annotation_path , namespaces )
    except SyntaxError as e:
        log.warning( 'I had a problem parsing the XML file.  Are you sure your XPath is correct and matches your namespace?\n\tSkipping file ({}) and XPath ({})\n\tReported Error:  {}'.format( ingest_file , annotation_path , e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return strict_starts
    ##
    log.debug( 'Found {} annotation(s) matching the pattern \'{}\''.format(
        len( found_annots ) , annotation_path ) )
    for annot in found_annots:
        if( begin_attribute != None ):
            try:
                begin_pos = annot.get( begin_attribute )
                begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
            except NameError as e:
                log.error( 'NameError:  {}'.format( e ) )
        if( end_attribute != None ):
            ## TODO - add flag to distinguish between conditions
            ##        when the end_pos marks the last character
            ##        vs. when the end_pos is the position after
            ##        the last character
            try:
                end_pos = annot.get( end_attribute )
                end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
            except NameError as e:
                log.error( 'NameError:  {}'.format( e ) )
        if( text_attribute == None ):
            raw_text = annot.text
        else:
            raw_text = annot.get( text_attribute )
        new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                             begin_pos_mapped = begin_pos_mapped ,
                                             end_pos = end_pos ,
                                             end_pos_mapped = end_pos_mapped ,
                                             raw_text = raw_text ,
                                             tag_name = tag_name )
        ## TODO - do we need to sheild this in case an optional attribute
        ##        doesn't exist in the annotation or does Python (and
        ##        later etude engine code) handle a null correctly/safely?
        for optional_attr in optional_attributes:
            new_entry[ optional_attr ] = annot.get( optional_attr )
        ## TODO - do we need to sheild this in case a normalization engine
        ##        doesn't exist in the annotation or does Python (and
        ##        later etude engine code) handle a null correctly/safely?
        for normalization_engine in normalization_engines:
            if( normalization_engine in annot.attrib ):
                new_entry[ normalization_engine ] = annot.get( normalization_engine )
        ##
        if( begin_pos in strict_starts ):
            strict_starts[ begin_pos ].append( new_entry )
        else:
            strict_starts[ begin_pos ] = [ new_entry ]
    ## 
    return strict_starts


[docs]def extract_annotations_xml_spanless( ingest_file ,
                                      annotation_path ,
                                      tag_name ,
                                      pivot_attribute ,
                                      parity ,
                                      namespaces = {} ,
                                      text_attribute = None ,
                                      optional_attributes = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    found_annots = {}
    strict_starts = {}
    ##
    tree = ET.parse( ingest_file )
    root = tree.getroot()
    ##
    try:
        found_annots = root.findall( annotation_path , namespaces )
    except SyntaxError as e:
        log.warning( 'I had a problem parsing the XML file.  Are you sure your XPath is correct and matches your namespace?\n\tSkipping file ({}) and XPath ({})\n\tReported Error:  {}'.format( ingest_file , annotation_path , e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return strict_starts
    ##
    log.debug( 'Found {} annotation(s) matching the pattern \'{}\''.format(
        len( found_annots ) , annotation_path ) )
    for annot in found_annots:
        pivot_value = annot.get( pivot_attribute )
        new_entry = create_annotation_entry( pivot_attr = pivot_attribute ,
                                             pivot_value = pivot_value ,
                                             parity = parity ,
                                             tag_name = tag_name )
        ##
        for optional_attr in optional_attributes:
            new_entry[ optional_attr ] = annot.get( optional_attr )
        ##
        if( -1 in strict_starts ):
            for old_entry in strict_starts[ -1 ]:
                ## TODO - current logic allows multiple instances of the same type
                ## if they differ on their pivot_value.  This is good for topic
                ## tagging or similar annotations but is bad for most instances
                ## of publication date or author tagging.
                if( new_entry[ 'pivot_value' ] != old_entry[ 'pivot_value' ] ):
                    strict_starts[ -1 ].append( new_entry )
                    break
        else:
            strict_starts[ -1 ] = [ new_entry ]
    ## 
    return strict_starts



#############################################
## 
#############################################

[docs]def extract_annotations_json( ingest_file ,
                              raw_content ,
                              offset_mapping ,
                              annotation_path ,
                              tag_name ,
                              begin_attribute = None ,
                              end_attribute = None ,
                              optional_attributes = [] ,
                              normalization_engines = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    found_annots = {}
    strict_starts = {}
    ##
    with open( ingest_file , 'r' ) as fp:
        raw_json = json.load( fp )
    ## TODO - we're assuming four levels to the annotation path
    ## because that's what our first sample dataset has. This needs to
    ## be made generic (preferably through integration with a JSONPath
    ## library).
    levels = annotation_path.split( '/' )
    type_key , type_value = levels[ 2 ].split( '=' )
    if( levels[ 0 ] in raw_json ):
        for aset in raw_json[ levels[ 0 ] ]:
            if( type_key in aset and
                aset[ type_key ] == type_value ):
                ## TODO - this branching tree in the JSON is currently
                ## hard-coded but should not be. We need to integrate
                ## this path into the config file as well
                for annot in aset[ 'annots' ]:
                    begin_pos = annot[ 0 ]
                    begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
                    end_pos = annot[ 1 ]
                    end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
                    raw_text = raw_content[ begin_pos:end_pos ]
                    new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                                         begin_pos_mapped = begin_pos_mapped ,
                                                         end_pos = end_pos ,
                                                         end_pos_mapped = end_pos_mapped ,
                                                         raw_text = raw_text ,
                                                         tag_name = tag_name )
                    ##
                    if( begin_pos in strict_starts ):
                        strict_starts[ begin_pos ].append( new_entry )
                    else:
                        strict_starts[ begin_pos ] = [ new_entry ]
    ## 
    return strict_starts



[docs]def extract_brat_text_bound_annotation( ingest_file ,
                                        annot_line ,
                                        offset_mapping ,
                                        tag_name ,
                                        line_type,
                                        optional_attributes = [] ):
    ## Continuous:
    ## T1    Organization 0 43    International Business Machines Corporation
    ## Discontinuous (0..23):
    ## T1	Location 0 5;16 23	North America
    ## T1	Location 0 5;8 12;16 23	North America
    ## TODO - add flag to accommodate different scoring styles for
    ##        discontinuous spans.  Current approach treats these
    ##        spans as equivalent to the maximal span of all sub-spans.
    matches = re.match( r'^(T[0-9]+)\s+([\w\-]+)\s+([0-9]+)\s+([0-9]+;[0-9]+\s+)*([0-9]+)\s+(.*)' ,
                        annot_line )
    if( matches ):
        found_tag = matches.group( 2 )
        if( found_tag != tag_name and found_tag != line_type):
            return None
        match_index = matches.group( 1 )
        begin_pos = matches.group( 3 )
        begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
        end_pos = matches.group( 5 )
        end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
        raw_text = matches.group( 6 )
        new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                             begin_pos_mapped = begin_pos_mapped ,
                                             end_pos = end_pos ,
                                             end_pos_mapped = end_pos_mapped ,
                                             raw_text = raw_text ,
                                             tag_name = tag_name )
        new_entry[ 'match_index' ] = match_index
        for optional_attr in optional_attributes:
            new_entry[ optional_attr ] = 'false'
        return new_entry
    else:
        log.warning( 'I had a problem parsing a brat text-bound annotation line ({}):{}'.format( ingest_file ,
                                                                                              annot_line ) )
        return None



[docs]def extract_brat_relation( ingest_file ,
                           annot_line ,
                           tag_name ,
                           optional_attributes = [] ):
    ## T3	Organization 33 41	Ericsson
    ## T4	Country 75 81	Sweden
    ## R1	Origin Arg1:T3 Arg2:T4
    return None



[docs]def extract_brat_equivalence( ingest_file ,
                              annot_line ,
                              optional_attributes = [] ):
    ## T1	Organization 0 43	International Business Machines Corporation
    ## T2	Organization 45 48	IBM
    ## T3	Organization 52 60	Big Blue
    ## *	Equiv T1 T2 T3
    return None



[docs]def extract_brat_event( ingest_file ,
                        annot_line ,
                        tag_name ,
                        optional_attributes = [] ):
    ## T1	Organization 0 4	Sony
    ## T2	MERGE-ORG 14 27	joint venture
    ## T3	Organization 33 41	Ericsson
    ## E1	MERGE-ORG:T2 Org1:T1 Org2:T3
    return None



[docs]def extract_brat_attribute( ingest_file ,
                            annot_line ,
                            optional_attributes = [] ):
    ## A1	Negated T34
    ## TODO - support multi-valued attributes
    ## A2	Confidence E2 L1
    matches = re.match( r'^([AM][0-9]+)\s+(\w+)\s+([TREAMN\*][0-9]+)$' ,
                        annot_line )
    match_index = None
    attribute = None
    key = None
    attribute_value = 'true'
    if( matches ):
        attribute = matches.group( 2 )
        match_index = matches.group( 3 )
        if( attribute in optional_attributes ):
            key = attribute
        return( [ match_index , attribute , key , attribute_value ] )
    else:
        log.warning( 'I had a problem parsing a brat attribute line ({}):{}'.format( ingest_file ,
                                                                                  annot_line ) )
        return None




[docs]def extract_brat_normalization( ingest_file ,
                                annot_line ,
                                normalization_engines = [] ):
    ## N1	Reference T1 Wikipedia:534366	Barack Obama
    matches = re.match( r'^(N[0-9]+)\s+Reference\s+([TREAMN\*][0-9]+)\s+([^:]+):([^\s]+)\s+(.+)$' ,
                        annot_line )
    match_index = None
    normalization_engine = None
    normalization_id = None
    normalized_value = None
    if( matches ):
        match_index = matches.group( 2 )
        normalization_engine = matches.group( 3 )
        normalization_id = matches.group( 4 )
        normalized_value = matches.group( 5 )
        if( normalization_engine in normalization_engines ):
            return( [ match_index ,
                      normalization_engine , normalization_id ,
                      normalized_value ] )
        else:
            return( None )
    else:
        log.warning( 'I had a problem parsing a brat normalization line ({}):{}'.format( ingest_file ,
                                                                                      annot_line ) )
    return None



[docs]def extract_annotations_brat_standoff( ingest_file ,
                                       offset_mapping ,
                                       type_prefix ,
                                       tag_name ,
                                       line_type ,
                                       optional_attributes = [] ,
                                       normalization_engines = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    annots_by_index = dict()
    ##
    try:
        with open( ingest_file , 'r' ) as fp:
            for line in fp:
                line = line.rstrip()
                brat_annotation_type = line[ 0 ]
                if( brat_annotation_type == 'T' ):
                    ## T1	Organization 0 43	International Business Machines Corporation
                    new_entry = extract_brat_text_bound_annotation( ingest_file ,
                                                                    line ,
                                                                    offset_mapping ,
                                                                    tag_name ,
                                                                    line_type,
                                                                    optional_attributes )
                    ## A non-None entry means we were able to parse the line 
                    if( new_entry != None ):
                        annots_by_index[ new_entry[ 'match_index' ] ] = new_entry
                    ## TODO - support discontinous spans:
                    ## T1	Location 0 5;16 23	North America
                    ## T2	Location 10 23
                elif( brat_annotation_type == 'A' or
                      brat_annotation_type == 'M' ):
                    ## A1	Negated T34
                    new_attribute_value = extract_brat_attribute( ingest_file ,
                                                                  line ,
                                                                  optional_attributes )
                    if( new_attribute_value[ 0 ] != None and
                        new_attribute_value[ 0 ] in annots_by_index and
                        new_attribute_value[ 2 ] != None ):
                        annots_by_index[ new_attribute_value[ 0 ] ][ new_attribute_value[ 2 ] ] = new_attribute_value[ 3 ]
                elif( brat_annotation_type == 'R' ):
                    ## R1	Origin Arg1:T3 Arg2:T4
                    new_entry = extract_brat_relation( ingest_file ,
                                                       line ,
                                                       tag_name ,
                                                       optional_attributes )
                elif( brat_annotation_type == '*' ):
                    ## *	Equiv T1 T2 T3
                    new_entry = extract_brat_relation( ingest_file ,
                                                       line ,
                                                       optional_attributes )
                elif( brat_annotation_type == 'E' ):
                    ## E1	MERGE-ORG:T2 Org1:T1 Org2:T3
                    new_entry = extract_brat_relation( ingest_file ,
                                                       line ,
                                                       tag_name ,
                                                       optional_attributes )
                elif( brat_annotation_type == 'N' ):
                    ## N1	Reference T1 Wikipedia:534366	Barack Obama
                    new_normalization = extract_brat_normalization( ingest_file ,
                                                                    line ,
                                                                    normalization_engines )
                    if( new_normalization is not None and
                        new_normalization[ 0 ] is not None and
                        new_normalization[ 0 ] in annots_by_index and
                        new_normalization[ 1 ] is not None and
                        new_normalization[ 2 ] is not None ):
                        annots_by_index[ new_normalization[ 0 ] ][ new_normalization[ 1 ] ] = new_normalization[ 2 ]
                ##elif( brat_annotation_type == '#' ):
                ##    ## Do nothing.  We don't support comments.
                ##
    except IOError as e:
        log.warning( 'I had a problem reading the standoff notation file ({}).\n\tReported Error:  {}'.format( ingest_file ,
                                                                                                            e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    strict_starts = {}
    for match_index in annots_by_index:
        new_entry = annots_by_index[ match_index ]
        begin_pos = new_entry[ 'begin_pos' ]
        if( begin_pos in strict_starts ):
            strict_starts[ begin_pos ].append( new_entry )
        else:
            strict_starts[ begin_pos ] = [ new_entry ]
    return strict_starts



[docs]def extract_annotations_semeval_pipes( ingest_file ,
                                       offset_mapping ,
                                       tag_name ,
                                       optional_attributes = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    strict_starts = {}
    ##
    try:
        with open( ingest_file , 'r' ) as fp:
            for line in fp:
                line = line.rstrip()
                cols = line.split( '|' )
                ## TODO - we treat all discontinous spans as the maximal span
                spans = cols[ 1 ].split( '-' )
                begin_pos = spans[ 0 ]
                begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
                end_pos = spans[ -1 ]
                end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
                raw_text = ''
                cui = cols[ 2 ]
                new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                                     begin_pos_mapped = begin_pos_mapped ,
                                                     end_pos = end_pos ,
                                                     end_pos_mapped = end_pos_mapped ,
                                                     raw_text = raw_text ,
                                                     tag_name = tag_name )
                new_entry[ 'CUI' ] = cui
                ## TODO - parse optional attributes, attribute ordering
                #for optional_attr in optional_attributes:
                #    new_entry[ optional_attr ] = 'false'
                if( begin_pos in strict_starts ):
                    strict_starts[ begin_pos ].append( new_entry )
                else:
                    strict_starts[ begin_pos ] = [ new_entry ]
    except IOError as e:
        log.warning( 'I had a problem reading the pipe-delimited notation file ({}).\n\tReported Error:  {}'.format( ingest_file ,
                                                                                                            e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return strict_starts



#############################################
## 
#############################################

[docs]def extract_annotations_csv( csv_file ,
                             delimiter ,
                             tag_name ,
                             begin_column = None ,
                             end_column = None ,
                             text_column = None ,
                             optional_attributes = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    found_annots = {}
    strict_starts = {}
    ##
    with open( csv_file , 'r' ) as fp:
        csv_dict_reader = DictReader( fp )
        for cols in csv_dict_reader:
            ## TODO - the begin column and end column are
            ## hard-coded. These should be extracted from the
            ## configurable values of: pattern_entry[ 'begin_attr' ],
            ## pattern_entry[ 'end_attr' ]
            begin_pos = cols[ 'START' ]
            begin_pos_mapped = begin_pos
            end_pos = cols[ 'END' ]
            end_pos_mapped = end_pos
            raw_text = cols[ 'SPAN' ]
            new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                                 begin_pos_mapped = begin_pos_mapped ,
                                                 end_pos = end_pos ,
                                                 end_pos_mapped = end_pos_mapped ,
                                                 raw_text = raw_text ,
                                                 tag_name = tag_name )
            ## TODO - do we need to sheild this in case an optional attribute
            ##        doesn't exist in the annotation or does Python (and
            ##        later etude engine code) handle a null correctly/safely?
            for optional_attr in optional_attributes:
                ## Empty negation columns appear to also mean 'affirmed'
                if( optional_attr == 'affirmed' and
                    cols[ 'NEGATION' ] == '' ):
                    new_entry[ optional_attr ] = "true"
                elif( cols[ 'NEGATION' ] == optional_attr ):
                    new_entry[ optional_attr ] = "true"
                else:
                    new_entry[ optional_attr ] = "false"
            ##
            if( begin_pos in strict_starts ):
                strict_starts[ begin_pos ].append( new_entry )
            else:
                strict_starts[ begin_pos ] = [ new_entry ]
    ## 
    return strict_starts



[docs]def extract_annotations_tsv( tsv_file ,
                             raw_content ,
                             offset_mapping ,
                             tag_name ,
                             optional_attributes = [] ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    found_annots = {}
    strict_starts = {}
    ## TODO - I re-used this bit from
    ## extract_annotations_plaintext(). Is there a reason to do this
    ## rather than direct string positional extraction?  I'm concerned
    ## that there may be a mutli-char bug lurking in either this
    ## choice of the other choice.  Hmmm.
    list_of_chars = list( raw_content )
    ##
    with open( tsv_file , 'r' ) as fp:
        tsv_dict_reader = DictReader( fp ,
                                      delimiter = '\t' ,
                                      fieldnames = [ 'index' ,
                                                     'start' ,
                                                     'end' ] )
        for cols in tsv_dict_reader:
            if( cols[ 'end' ] is None ):
                continue
            begin_pos = cols[ 'start' ]
            begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
            end_pos = cols[ 'end' ]
            end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
            raw_text = ''.join( list_of_chars[ int( begin_pos ):int( end_pos ) ] )
            new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                                 begin_pos_mapped = begin_pos_mapped ,
                                                 end_pos = end_pos ,
                                                 end_pos_mapped = end_pos_mapped ,
                                                 raw_text = raw_text ,
                                                 tag_name = tag_name )
            ##
            if( begin_pos in strict_starts ):
                strict_starts[ begin_pos ].append( new_entry )
            else:
                strict_starts[ begin_pos ] = [ new_entry ]
    ## 
    return strict_starts



[docs]def extract_annotations_plaintext( offset_mapping ,
                                   raw_content ,
                                   delimiter ,
                                   tag_name ):
    strict_starts = {}
    init_offset = 0
    last_offset = 0
    ##
    list_of_chars = list( raw_content )
    ##
    for char in list_of_chars:
        if( re.search( delimiter , char ) ):
            ## Skip when we see multiple of the same delimiter in a row
            if( init_offset == last_offset ):
                init_offset += 1
                last_offset = init_offset
                continue
            begin_pos = str( last_offset )
            begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
            ## TODO - add flag to distinguish between conditions
            ##        when the end_pos marks the last character
            ##        vs. when the end_pos is the position after
            ##        the last character
            last_offset = init_offset + 1
            end_pos = str( init_offset )
            end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
            raw_text = ''.join( list_of_chars[ int( begin_pos ):int( end_pos ) ] )
            new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                                 begin_pos_mapped = \
                                                   begin_pos_mapped ,
                                                 end_pos = end_pos ,
                                                 end_pos_mapped = end_pos_mapped ,
                                                 raw_text = raw_text ,
                                                 tag_name = tag_name )
            ##
            if( begin_pos in strict_starts ):
                strict_starts[ begin_pos ].append( new_entry )
            else:
                strict_starts[ begin_pos ] = [ new_entry ]
        init_offset += 1
        ##
    if( last_offset < init_offset ):
        begin_pos = str( last_offset )
        begin_pos_mapped = map_position( offset_mapping , begin_pos , 1 )
        ## TODO - add flag to distinguish between conditions
        ##        when the end_pos marks the last character
        ##        vs. when the end_pos is the position after
        ##        the last character
        last_offset = init_offset + 1
        end_pos = str( init_offset )
        end_pos_mapped = map_position( offset_mapping , end_pos , -1 )
        raw_text = ''.join( list_of_chars[ int( begin_pos ):int( end_pos ) ] )
        new_entry = create_annotation_entry( begin_pos = begin_pos ,
                                             begin_pos_mapped = begin_pos_mapped ,
                                             end_pos = end_pos ,
                                             end_pos_mapped = end_pos_mapped ,
                                             raw_text = raw_text ,
                                             tag_name = tag_name )
        ##
        if( begin_pos in strict_starts ):
            strict_starts[ begin_pos ].append( new_entry )
        else:
            strict_starts[ begin_pos ] = [ new_entry ]
    ## 
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    ##
    return strict_starts



[docs]def write_annotations_to_disk( annotations , out_file ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    if( out_file == None ):
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return
    ##
    ## TODO - add directory existence check
    with open( out_file , 'w' ) as output:
        json.dump( annotations , output ,
                   sort_keys = True , indent = 4 )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )



[docs]def split_content( raw_text , offset_mapping , skip_chars ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    list_of_chars = list( raw_text )
    init_offset = 0
    mapped_offset = 0
    for char in list_of_chars:
        if( re.match( skip_chars , char ) ):
            offset_mapping[ '{}'.format( init_offset ) ] = None
        else:
            offset_mapping[ '{}'.format( init_offset ) ] = '{}'.format( mapped_offset )
            mapped_offset += 1
        init_offset += 1
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return offset_mapping



[docs]def extract_chars( ingest_file ,
                   namespaces ,
                   document_data ,
                   skip_chars = None ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    offset_mapping = {}
    ##
    cdata_flag = False
    attribute_flag = False
    if( 'cdata_xpath' in document_data ):
        cdata_flag = True
        content_path = document_data[ 'cdata_xpath' ]
    elif( 'content_attribute' in document_data ):
        attribute_flag = True
        content_path = document_data[ 'tag_xpath' ]
        attribute_name = document_data[ 'content_attribute' ]
    else:
        log.debug( "Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return None , offset_mapping
    ##
    tree = ET.parse( ingest_file )
    root = tree.getroot()
    ##
    try:
        found_annots = root.findall( content_path , namespaces )
    except SyntaxError as e:
        log.warning( 'I had a problem parsing the XML file.  Are you sure your XPath is correct and matches your namespace?\n\tSkipping file ({}) and XPath ({})\n\tReported Error:  {}'.format( ingest_file , content_path , e ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return None , offset_mapping
    ##
    raw_text = None
    log.debug( 'Found {} match(es) for the pattern \'{}\''.format( len( found_annots ) ,
                                                                   content_path ) )
    if( len( found_annots ) > 1 ):
        log.warning( 'Expected to only find a single pattern matching content XPath (\'{}\') but found {}.  Using first match.'.format( content_path , len( found_annots ) ) )
    elif( len( found_annots ) == 0 ):
        log.warning( 'Expected to find exactly one match for content XPath (\'{}\') but found {}.  Returning empty document content.'.format( content_path , len( found_annots ) ) )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return None , offset_mapping
    for annot in found_annots:
        if( cdata_flag ):
            raw_text = annot.text
            break
        elif( attribute_flag ):
            try:
                raw_text = annot.attrib[ attribute_name ]
                break
            except KeyError as e:
                log.warning( 'KeyError:  could not find attribute_name {} in the matched path \'{}\''.format( e , content_path ) )
                raw_text = None
    ##
    if( raw_text != None and skip_chars != None ):
        offset_mapping = split_content( raw_text ,
                                        offset_mapping ,
                                        skip_chars )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return raw_text , offset_mapping



[docs]def extract_json_chars( ingest_file ,
                        document_data ,
                        skip_chars = None ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    offset_mapping = {}
    ##
    raw_text = None
    with open( ingest_file , 'r' ) as fp:
        raw_json = json.load( fp )
    if( document_data[ 'content_jsonpath' ] not in raw_json ):
        log.debug( 'JSON name pair not found for content JSONPath (\'{}\')'.format( document_data[ 'content_jsonpath' ] ) )
    else:
        raw_text = raw_json[ document_data[ 'content_jsonpath' ] ]
    ##
    if( raw_text != None and skip_chars != None ):
        offset_mapping = split_content( raw_text ,
                                        offset_mapping ,
                                        skip_chars )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return raw_text , offset_mapping

    

[docs]def extract_plaintext( ingest_file , skip_chars ):
    offset_mapping = {}
    ##
    with open( ingest_file , 'r' ) as fp:
        raw_text = fp.read()
    if( raw_text != None and skip_chars != None ):
        offset_mapping = split_content( raw_text ,
                                        offset_mapping ,
                                        skip_chars )
    return raw_text , offset_mapping


[docs]def extract_piped_text( ingest_file , skip_chars ):
    offset_mapping = {}
    ##
    with open( ingest_file , 'r' ) as fp:
        raw_text = fp.read()
    if( raw_text != None and skip_chars != None ):
        text_body = raw_text.split( '\t||||\t' )[ -1 ]
        offset_mapping = split_content( text_body ,
                                        offset_mapping ,
                                        skip_chars )
    return raw_text , offset_mapping



[docs]def align_tokens_on_whitespace( dictionary ,
                                out_file ):
    if( out_file != None and
        os.path.exists( out_file ) ):
        os.remove( out_file )
    mapping = dictionary[ 'offset_mapping' ]
    keys = list( mapping )
    content = dictionary[ 'raw_content' ]
    keys.sort( key = int )
    token_start = None
    for this_token in keys:
        ##print( '{}\t{}\t{}'.format( token_start ,
        ##                                this_token ,
        ##                                mapping[ this_token ] ) )
        if( mapping[ this_token ] != None and
            token_start == None ):
            token_start = this_token
        elif( mapping[ this_token ] == None and
              token_start != None ):
            if( out_file != None ):
                with open( out_file , 'a' ) as fp:
                    fp.write( '{}\n'.format( ##token_start , previous_token ,
                        content[ int( token_start ):int( this_token ) ] ) )
            token_start = None

    #print( '{} vs. {}'.format( len( dictionary[ 'raw_content' ] ) ,
    #                           len( dictionary[ 'raw_content' ] ) ) )


#############################################
## 
#############################################

[docs]def extract_annotations( ingest_file ,
                         namespaces ,
                         document_data ,
                         patterns ,
                         skip_chars = None ,
                         out_file = None ):
    log.debug( "Entering '{}'".format( sys._getframe().f_code.co_name ) )
    raw_content = None
    annotations = {}
    offset_mapping = {}
    file_dictionary = {}
    if( bool( document_data ) ):
        if( 'format' in document_data and
            document_data[ 'format' ] == 'txt' ):
            try:
                raw_content , offset_mapping = extract_plaintext( ingest_file ,
                                                                  skip_chars )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_plaintext:  {}'.format( e ) )
        elif( 'format' in document_data and
              ( document_data[ 'format' ] == '.ann .txt' or
                document_data[ 'format' ] == '.phi .text' ) ):
            annot_suffix , txt_suffix = document_data[ 'format' ].split( ' ' )
            plaintext_alternate_file = re.sub( '{}$'.format( annot_suffix ) ,
                                               txt_suffix ,
                                               ingest_file )
            try:
                raw_content , offset_mapping = extract_plaintext( plaintext_alternate_file ,
                                                                  skip_chars )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_plaintext:  {}'.format( e ) )
        elif( 'format' in document_data and
              document_data[ 'format' ] == 'csv' ):
            1 ## no-op for now.  TODO - make this function more flexible
        elif( 'format' in document_data and
              document_data[ 'format' ] == '.pipe .text' ):
            ## TODO use format to change filename according to pattern
            ## document_data[ 'format' ]
            piped_text_alternate_file = re.sub( '.pipe$' ,
                                                '.text' ,
                                                ingest_file )
            try:
                raw_content , offset_mapping = extract_piped_text( piped_text_alternate_file ,
                                                                   skip_chars )
            except NameError as e:
                log.error( 'NameError in extract_piped_text:  {}'.format( e ) )
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_piped_text:  {}'.format( e ) )
        elif( 'format' in document_data and
              document_data[ 'format' ] == 'JSON' ):
            raw_content , offset_mapping = extract_json_chars( ingest_file ,
                                                               document_data ,
                                                               skip_chars )
        else:
            try:
                raw_content , offset_mapping = extract_chars( ingest_file ,
                                                              namespaces ,
                                                              document_data ,
                                                              skip_chars )
            except ET.ParseError as e:
                log.warning( 'ParseError in file ({}):  {}'.format( ingest_file , e ) )
                log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
                return offset_mapping , annotations
            except UnicodeEncodeError as e:
                print(( '{}'.format( e ) ))
            except:
                e = sys.exc_info()[0]
                log.error( 'Uncaught exception in extract_chars:  {}'.format( e ) )
    if( skip_chars and raw_content == None ):
        log.error( 'I could not find the raw content for this document but was asked to ignore its whitespace.  Add document data to the config file for extracting raw content or use the --heed-whitespace flag.' )
        log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
        return offset_mapping , annotations
    ## Normalization engines are global for the config file
    ## rather than pattern-specific
    norm_eng = []
    if( 'normalization_engines' in document_data ):
        norm_eng = document_data[ 'normalization_engines' ]
    for pattern in patterns:
        new_annots = None
        if( 'delimiter' in pattern ):
            if( pattern[ 'delimiter' ] == ',' ):
                new_annots = \
                    extract_annotations_csv( csv_file = ingest_file ,
                                             delimiter = \
                                               pattern[ 'delimiter' ] ,
                                             tag_name = pattern[ 'type' ] ,
                                             optional_attributes = \
                                               pattern[ 'optional_attributes' ] )
            elif( pattern[ 'delimiter' ] == '\\t' ):
                new_annots = \
                    extract_annotations_tsv( tsv_file = ingest_file ,
                                             raw_content = raw_content ,
                                             offset_mapping = offset_mapping ,
                                             tag_name = pattern[ 'type' ] ,
                                             optional_attributes = \
                                               pattern[ 'optional_attributes' ] )
            else:
                new_annots = \
                    extract_annotations_plaintext( offset_mapping = offset_mapping ,
                                                   raw_content = raw_content ,
                                                   delimiter = \
                                                   pattern[ 'delimiter' ] ,
                                                   tag_name = pattern[ 'type' ] )
        elif( 'format' in document_data and
              document_data[ 'format' ] == '.pipe .text' ):
            new_annots = \
                extract_annotations_semeval_pipes( ingest_file ,
                                                   offset_mapping = offset_mapping ,
                                                   tag_name = pattern[ 'type' ] ,
                                                   optional_attributes = \
                                                     pattern[ 'optional_attributes' ] )
            
        elif( 'type_prefix' in pattern ):
            norm_eng = []
            if( 'normalization_engines' in document_data ):
                norm_eng = document_data[ 'normalization_engines' ]
            opt_attr = []
            if( 'optional_attributes' in pattern ):
                opt_attr = pattern[ 'optional_attributes' ]
            new_annots = \
                extract_annotations_brat_standoff( ingest_file ,
                                                   offset_mapping = offset_mapping ,
                                                   type_prefix = \
                                                   pattern[ 'type_prefix' ] ,
                                                   tag_name = pattern[ 'type' ] ,
                                                   line_type = pattern [ 'short_name' ] ,
                                                   optional_attributes = opt_attr ,
                                                   normalization_engines = norm_eng )
        elif( 'xpath' in pattern and
              'begin_attr' in pattern and
              'end_attr' in pattern ):
            new_annots = \
                extract_annotations_xml( ingest_file ,
                                         offset_mapping = offset_mapping ,
                                         namespaces = namespaces ,
                                         annotation_path = pattern[ 'xpath' ] ,
                                         tag_name = pattern[ 'type' ] ,
                                         begin_attribute = \
                                           pattern[ 'begin_attr' ] ,
                                         end_attribute = \
                                           pattern[ 'end_attr' ] ,
                                         optional_attributes = \
                                           pattern[ 'optional_attributes' ] ,
                                         normalization_engines = norm_eng )
        elif( 'jsonpath' in pattern ):
            new_annots = \
                extract_annotations_json( ingest_file ,
                                          raw_content = raw_content ,
                                          offset_mapping = offset_mapping ,
                                          annotation_path = pattern[ 'jsonpath' ] ,
                                          tag_name = pattern[ 'type' ] ,
                                          begin_attribute = \
                                            pattern[ 'begin_attr' ] ,
                                          end_attribute = \
                                            pattern[ 'end_attr' ] ,
                                          optional_attributes = \
                                            pattern[ 'optional_attributes' ] ,
                                          normalization_engines = norm_eng )
        elif( 'xpath' in pattern and
              'pivot_attr' in pattern ):
            new_annots = \
                extract_annotations_xml_spanless( ingest_file ,
                                                  namespaces = namespaces ,
                                                  annotation_path = pattern[ 'xpath' ] ,
                                                  tag_name = pattern[ 'type' ] ,
                                                  pivot_attribute = \
                                                    pattern[ 'pivot_attr' ] ,
                                                  parity = \
                                                    pattern[ 'parity' ] ,
                                                  optional_attributes = \
                                                    pattern[ 'optional_attributes' ] )
        else:
            print( 'WARNING:  Skipping pattern because it is missing essential elements:\n\n{}'.format( pattern ) )
        ##
        if( new_annots != None ):
            for new_annot_key in new_annots:
                if( new_annot_key in annotations ):
                    ## TODO - If multiple patterns are associated with the same type
                    ##        and we're evaluating annotations at the document level
                    ##        (or otherwise want at most one instance of an annotation
                    ##        type at a given position), then we need to de-dup some
                    ##        of the annotation entries before combining them here.
                    combined_annots = annotations[ new_annot_key ] + new_annots[ new_annot_key ] 
                    ## Fixed: If pattern and type are the same, the annotation is
                    ## counted twice.
                    if( new_annots[ new_annot_key ] == annotations[ new_annot_key ] ):
                        ##print(new_annots[ new_annot_key ], annotations[ new_annot_key])
                        ##print("\n")
                        combined_annots = annotations[ new_annot_key ]
                    annotations.update( { new_annot_key : combined_annots } )
                else:
                    annotations.update( { new_annot_key : new_annots[ new_annot_key ] } )
    ##
    file_dictionary = dict( raw_content = raw_content ,
                            offset_mapping = offset_mapping ,
                            annotations = annotations )
    ##
    ##
    try:
        write_annotations_to_disk( file_dictionary , out_file )
    except IOError as e:
        log.error( 'IOError caught in write_annotations_to_disk:  {}'.format( e ) )
    except:
        e = sys.exc_info()[0]
        log.error( 'Uncaught exception in write_annotations_to_disk:  {}'.format( e ) )
    log.debug( "-- Leaving '{}'".format( sys._getframe().f_code.co_name ) )
    return offset_mapping , annotations
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