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ABXpy Package


ABXpy Package

ABX discrimination is a term that is used for three stimuli presented on an
ABX trial. The third is the focus. The first two stimuli (A and B) are
standard, S1 and S2 in a randomly chosen order, and the subjects’ task is to
choose which of the two is matched by the final stimulus (X). (Glottopedia)

This package contains the operations necessary to initialize, calculate and
analyse the results of an ABX discrimination task.


Organisation

It is composed of 3 main modules and other submodules.


	task module is used for creating a new task and preprocessing.

	distance package is used for calculating the    distances necessary for the score calculation.

	score module is used for computing the score of a task.

	analyze module is used for analysing the results.



The features can be calculated in numpy via external tools, and made
compatible with this package with the npz2h5features function




The pipeline

#TODO the table doesnt render well, do a graphic version in a line








	In
	Module
	Out




	
	data.item

	parameters




	task
	
	data.abx






	
	data.abx

	data.features

	distance




	distance
	
	data.distance






	
	data.abx

	data.distance




	score
	
	data.score






	
	data.abx

	data.score




	analyse
	
	data.csv









See Files Format for a description of the files used as
input and output.






analyze Module


	
ABXpy.analyze.analyze(scorefile, taskfile, outfile)[source]

	Analyse the results of a task





	Parameters:	task_file : string, hdf5 file


the file containing the triplets and pairs of the task




score_file : string, hdf5 file


the file containing the score of a task




analyse_file: string, csv file


the file that will contain the analysis















	
ABXpy.analyze.collapse(scorefile, taskfile, fid)[source]

	Collapses the results for each triplets sharing the same on, across and
by labels.






	
ABXpy.analyze.npdecode(keys, max_ind)[source]

	Vectorized implementation of the decoding of the labels:
i = (a1*n2 + a2)*n3 + a3 ...






	
ABXpy.analyze.parse_args()[source]

	




	
ABXpy.analyze.unique_rows(arr)[source]

	Numpy unique applied to the row only.








score Module

This module is used for computing the score of a task (see task Module on
how to create a task)

This module contains the actual computation of the score. It requires a task
and a distance, and redirect the output in a score file.

The main function takes a distance file and a task file as input to compute
the score of the task on those distances. X closer to A is associated with
a score of 1 and X closer to B with  score of -1.

The distances between pairs in the distance file must be ordered the same
way as the pairs in the task file, and the triplet score int the output
file will be ordered the same way as the triplets in the task file.


Usage

Form the command line:

python score.py data.abx data.distance data.score





In python:

import ABXpy.task
import ABXpy.score
# create a new task:
myTask = ABXpy.task.Task('data.item', 'on_feature', 'across_feature', 'by_feature', filters=my_filters, regressors=my_regressors)
myTask.generate_triplets()
#initialise distance
#TODO shouldn't this be available from score
# calculate the scores:
ABXpy.score('data.abx', 'myDistance.???', 'data.score')






	
ABXpy.score.score(task_file, distance_file, score_file=None, score_group='scores')[source]

	Calculate the score of a task and put the results in a hdf5 file.





	Parameters:	task_file : string


The hdf5 file containing the task (with the triplets and pairs
generated)




distance_file : string


The hdf5 file containing the distances between the pairs




score_file : string, optional


The hdf5 file that will contain the results



















task Module

This module is used for creating a new task and preprocessing.

This module contains the functions to specify and initialise a new ABX task,
compute and display the statistics, and generate the ABX triplets and pairs.

It can also be used in a command line. See task –help for the documentation


Usage

Form the command line:

python task.py my_data.item -o column1 -a column2 column3 -b column4 column5 -f "[attr == 0 for attr in column3_X]"





my_data.item is a special file containing an index of the database and a set
of labels or attributes. See input format [#TODO insert hypertext]

In python:

import ABXpy.task
# create a new task and compute the statistics
myTask = ABXpy.task.Task('data.item', 'on_label', 'across_feature', 'by_label', filters=my_filters, regressors=my_regressors)
print myTask.stats  # display statistics
myTask.generate_triplets()  # generate a h5db file 'data.abx'containing all the triplets and pairs








Example

#TODO this example is for the front page or ABX module, to move
An example of ABX triplet:








	A
	B
	X




	on_1
	on_2
	on_1


	ac_1
	ac_1
	ac_2


	by
	by
	by





A and X share the same ‘on’ attribute; A and B share the same ‘across’
attribute; A,B and X share the same ‘by’ attribute


	
class ABXpy.task.Task(db_name, on, across=None, by=None, filters=None, regressors=None, verbose=0, verify=True, features=None)[source]

	Bases: object

Define an ABX task for a given database.





	Parameters:	db_name : str


the filename of database on which the ABX task is applied.




on : str


the ‘on’ attribute of the ABX task. A and X share the same ‘on’
attribute and B has a different one.




across : list, optional


a list of strings containing the ‘across’ attributes of the ABX
task. A and B share the same ‘across’ attributes and X has a
different one.




by : list, optional


a list of strings containing the ‘by’ attributes of the ABX task. A,B
and X share the same ‘by’ attributes.




filters : list, optional


a list of string specifying a filter on A, B or X.




regressors : list, optional


a list of string specifying a filter on A, B or X.




verbose : int, optional


display additionnal information is set superior to 0.




verify : str, optionnal


verify the correctness of the database file, do by default.




features : str, otpionnal


the features file. Add it to verify the consistency with the item file










Attributes







	stats
	(dict. Contain several statistics about the task. The main         3 attributes are:)


	
	nb_blocks the number of blocks of ABX triplets sharing the same ‘on’,     ‘across’ and ‘by’ features.




	


	
	nb_triplets the number of triplets considered.




	


	
	nb_by_levels the number of blocks of ABX triplets sharing the same     ‘by’ attribute.




	






	
compute_nb_levels()[source]

	




	
compute_statistics(approximate=False)[source]

	Compute the statistics of the task

The number of ABX triplets is exact in most cases if approximate is
set to false. The other statistics can only be approxrimate in the case
where there are A, B, X or ABX filters.





	Parameters:	Approximate : bool


approximate the number of triplets















	
generate_pairs(output=None)[source]

	Generate the pairs associated to the triplet list


Note

This function is called by generate_triplets and should not
be used independantly








	
generate_triplets(output=None, sample=None)[source]

	Generate all possible triplets for the whole task and the associated pairs

Generate the triplets and the pairs for an ABXpy.Task and store it in
a h5db file.





	Parameters:	output : filename, optional


The output file. If not specified, it will automatically
create a new file with the same name as the input file.




sample : bool, optional


apply the function on a sample of the task















	
on_across_triplets(by, on, across, on_across_block, on_across_by_values, with_regressors=True)[source]

	Generate all possible triplets for a given by block.

Given an on_across_block of the database and the parameters of the         task, this function will generate the complete set of triplets and         the regressors.





	Parameters:	by : int


The block index




on, across : int


The task attributes




on_across_block : list


the block




on_across_by_values : dict


the actual values




with_regressors : bool, optional


By default, true







	Returns:	triplets : numpy.Array


the set of triplets generated




regressors : numpy.Array


the regressors generated















	
print_stats(filename=None, summarized=True)[source]

	




	
print_stats_to_stream(stream, summarized)[source]

	








	
ABXpy.task.on_across_from_key(key)[source]

	




	
ABXpy.task.verifydb(filename, features=None)[source]

	








Subpackages



	database Package
	database Package

	database Module





	dbfun Package
	dbfun Package

	dbfun Module

	dbfun_column Module

	dbfun_compute Module

	dbfun_lookuptable Module

	lookuptable_connector Module





	distances Package
	distances Package

	distances Module

	Subpackages
	metrics Package
	metrics Package

	cosine Module













	h5tools Package
	h5tools Package

	h52np Module

	h5_handler Module

	h5io Module

	np2h5 Module





	misc Package
	misc Package

	progress_display Module

	tinytree Module

	type_fitting Module





	sampling Package
	sampling Package

	sampler Module





	sideop Package
	sideop Package

	filter_manager Module

	regressor_manager Module

	side_operations_manager Module
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database Package


database Package

Created on Sun Aug 18 22:31:59 2013

@author: thomas

This file only serves to signal that the content of the folder is a Python
package.




database Module


	
ABXpy.database.database.load(filename, features_info=False)[source]

	




	
ABXpy.database.database.load_aux_dbs(basename, db, cols, mainfile)[source]

	




	
ABXpy.database.database.read_table(filename)[source]
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dbfun Package


dbfun Package

Created on Sun Aug 18 22:31:59 2013

@author: thomas

This file only serves to signal that the content of the folder is a Python
package.




dbfun Module

Created on Mon Oct 14 16:59:27 2013

@author: Thomas Schatz


	
class ABXpy.dbfun.dbfun.DBfun(input_names)[source]

	Bases: object


	
evaluate(inputs_dict)[source]

	




	
output_specs()[source]

	










dbfun_column Module

Created on Fri Dec 20 13:36:52 2013

@author: Thomas Schatz


	
class ABXpy.dbfun.dbfun_column.DBfun_Column(name, db=None, column=None, indexed=True)[source]

	Bases: ABXpy.dbfun.dbfun.DBfun


	
evaluate(context)[source]

	




	
output_specs()[source]

	










dbfun_compute Module

Created on Mon Oct 14 16:59:27 2013

@author: Thomas Schatz

Class for defining and computing efficiently functions of the columns of a
database.
Implements the DBfun API


	
class ABXpy.dbfun.dbfun_compute.DBfun_Compute(definition, columns)[source]

	Bases: ABXpy.dbfun.dbfun.DBfun


	
evaluate(context)[source]

	




	
output_specs()[source]

	




	
parse()[source]

	first separate the script defining the function into various components
(import statements, with ‘h5file’ statement, synopsis definition, main
code)






	
process_with(tree)[source]

	








	
class ABXpy.dbfun.dbfun_compute.nameVisitor(*args, **kwargs)[source]

	Bases: ast.NodeVisitor


	
visit_Name(node)[source]

	










dbfun_lookuptable Module

Created on Mon Nov 25 00:24:42 2013

@author: Thomas Schatz

Implements the DBfun API
Basic implementation of database function in lookup tables.
Allows on-the-fly computation by storing script for DBfun_compute alongside the
table.
Allows to store outputs with h5 compatible dtypes either directly or under an
indexed format
Do not implement variable length outputs and requires that the entire lookup
table fits in RAM memory.


	
class ABXpy.dbfun.dbfun_lookuptable.DBfun_LookupTable(filename, synopsis=None, db=None, code=None, indexed=True)[source]

	Bases: ABXpy.dbfun.dbfun.DBfun


	
compress_index(indexed_output_name)[source]

	




	
evaluate(context)[source]

	




	
fill(data, append=False, iterate=False)[source]

	




	
get_keys(input_values)[source]

	




	
initialize_output_dsets(sample_data)[source]

	




	
load()[source]

	




	
load_data()[source]

	




	
load_metadata()[source]

	




	
output_specs()[source]

	




	
pack()[source]

	




	
write(data)[source]

	








	
ABXpy.dbfun.dbfun_lookuptable.chunk_size(item_size=4, n_columns=1, size_in_mem=400)[source]

	




	
ABXpy.dbfun.dbfun_lookuptable.get_dtype(data)[source]

	






lookuptable_connector Module

Created on Tue Nov 12 02:25:17 2013

@author: Thomas Schatz


	
class ABXpy.dbfun.lookuptable_connector.LookupTableConnector(script, aux_functions, aliases, *args, **kwargs)[source]

	Bases: ast.NodeTransformer


	
bundle_call_info(node, call_node)[source]

	




	
check_Call(node)[source]

	




	
check_Subscript(node, func_name)[source]

	




	
check_flatness(node)[source]

	




	
generic_visit(node)[source]

	




	
visit_Call(node)[source]

	




	
visit_Subscript(node)[source]
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distances Package


distances Package

Created on Sun Aug 18 22:31:59 2013

@author: thomas

This file only serves to signal that the content of the folder is a Python
package.




distances Module

Created on Thu May  8 04:07:43 2014

@author: Thomas Schatz


	
class ABXpy.distances.distances.Features_Accessor(times, features)[source]

	Bases: object


	
get_features_from_raw(items)[source]

	




	
get_features_from_splitted(items)[source]

	








	
ABXpy.distances.distances.compute_distances(feature_file, feature_group, pair_file, distance_file, distance, n_cpu=None, mem=1000, feature_file_as_list=False)[source]

	




	
ABXpy.distances.distances.create_distance_jobs(pair_file, distance_file, n_cpu)[source]

	




	
class ABXpy.distances.distances.print_exception(fun)[source]

	Bases: object






	
ABXpy.distances.distances.run_distance_job(job_description, distance_file, distance, feature_files, feature_groups, splitted_features, job_id, distance_file_lock=None)[source]

	






Subpackages



	metrics Package
	metrics Package

	cosine Module
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metrics Package


metrics Package

Created on Sun Aug 18 22:31:59 2013

@author: thomas

This file only serves to signal that the content of the folder is a Python package.




cosine Module

Created on Wed Jan 22 01:47:42 2014

@author: Thomas Schatz


	
ABXpy.distances.metrics.cosine.cosine_distance(x, y)[source]

	




	
ABXpy.distances.metrics.cosine.normalize_cosine_distance(x, y)[source]
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h5tools Package


h5tools Package

Created on Sun Aug 18 22:31:59 2013

@author: thomas

This file only serves to signal that the content of the folder is a Python package.




h52np Module

Created on Fri Oct 25 16:30:23 2013

@author: Thomas Schatz


	
class ABXpy.h5tools.h52np.H52NP(h5file)[source]

	Bases: object


	
add_dataset(group, dataset, buf_size=100, minimum_occupied_portion=0.25)[source]

	








	
class ABXpy.h5tools.h52np.H52NPbuffer(parent, group, dataset, buf_size, minimum_occupied_portion)[source]

	Bases: object


	
buffer_empty()[source]

	




	
current_tail()[source]

	




	
dataset_empty()[source]

	




	
isempty()[source]

	




	
nb_lower_than(x)[source]

	




	
read(amount=None)[source]

	




	
refill_buffer()[source]

	










h5_handler Module

Created on Tue Oct 15 09:48:31 2013

@author: Thomas Schatz


	
class ABXpy.h5tools.h5_handler.H5Handler(h5file, keygroup, keyset, groups=None, datasets=None)[source]

	Bases: object


	
extract_chunk(i_start, i_end, chunk_id)[source]

	




	
sort(buffer_size=1000, o_buffer_size=1000)[source]

	








	
class ABXpy.h5tools.h5_handler.H5TMP[source]

	Bases: object






	
ABXpy.h5tools.h5_handler.test()[source]

	






h5io Module

Created on Sun Jan 19 17:06:15 2014

@author: Thomas Schatz


	
class ABXpy.h5tools.h5io.H5IO(filename, datasets=None, indexes=None, fused=None, group='/')[source]

	Bases: object


	
find()[source]

	




	
read()[source]

	




	
sort()[source]

	




	
write(data, append=True, iterate=False, indexed=False)[source]

	








	
ABXpy.h5tools.h5io.get_dtype(data)[source]

	




	
ABXpy.h5tools.h5io.test_h5io()[source]

	






np2h5 Module

Created on Thu Sep 19 13:46:18 2013

@author: Thomas Schatz

Class for efficiently writing to disk (in a specified dataset of a HDF5 file)
simple two-dimensional numpy arrays that are incrementally generated along the first dimension.
It uses buffers to avoid small I/O.

It needs to be used within a ‘with’ statement, so as to handle buffer flushing and opening and closing of the underlying HDF5 file smoothly.

Buffer size should be chosen according to speed/memory trade-off. Due to cache issues there is probably an optimal size.

The size of the dataset to be written must be known in advance, excepted when overwriting an existing dataset. 
Not writing exactly the expected amount of data causes an Exception to be thrown excepted is the fixed_size option was set to False when adding the dataset.


	
class ABXpy.h5tools.np2h5.NP2H5(h5file)[source]

	Bases: object


	
add_dataset(group, dataset, n_rows=0, n_columns=None, chunk_size=100, buf_size=100, item_type=<Mock id='140428870266256'>, overwrite=False, fixed_size=True)[source]

	








	
class ABXpy.h5tools.np2h5.NP2H5buffer(parent, group, dataset, n_rows, n_columns, chunk_size, buf_size, item_type, overwrite, fixed_size)[source]

	Bases: object


	
delete()[source]

	




	
flush()[source]

	




	
iscomplete()[source]

	




	
write(data)[source]

	








	
ABXpy.h5tools.np2h5.nb_lines(item_size, n_columns, size_in_mem)[source]
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misc Package


misc Package

Created on Sun Aug 18 22:31:59 2013





	author:	thomas





This module contains several useful functions and classes that dont fit in any
other modules.




progress_display Module

Created on Tue Jan  7 18:11:16 2014





	author:	Thomas Schatz





This class is used to display the progress during the computing.


	
class ABXpy.misc.progress_display.ProgressDisplay[source]

	Bases: object


	
add(name, message, total)[source]

	




	
display()[source]

	




	
update(name, amount)[source]

	








	
ABXpy.misc.progress_display.testProgressDisplay()[source]

	






tinytree Module


	
class ABXpy.misc.tinytree.Tree(children=None)[source]

	Bases: object

A simple implementation of an ordered tree


	
addChild(node)[source]

	Add a child to this node.

:child A Tree object






	
addChildrenFromList(children)[source]

	Add children to this node.

:children A nested list specifying a tree of children






	
attrsToRoot(attr)[source]

	Traverses the path from this node to the root of the tree, and
yields a value for each attribute. Nodes that do not have the
attribute and attribute values that test false are ignored.

:attr A string attribute name






	
clear()[source]

	Clear all the children of this node. Return a list of the removed
children.






	
count()[source]

	Number of nodes in this tree, including the root.






	
dump(outf=<open file '<stdout>', mode 'w' at 0x7fb82a156150>)[source]

	Dump a formatted representation of this tree to the specified file
descriptor.

:outf Output file descriptor.






	
findAttr(attr, default=None)[source]

	Traverses the path to the root of the tree, looking for the
specified attribute. If it is found, return it, else return default.

:attr A string attribute name
:default Arbitrary default return value






	
findBackwards(*func, **kwargs)[source]

	Search backwards in a preOrder traversal of the whole tree (not
this node’s subnodes). Return None if object not found.

:func A list of selector functions, that accept a node, and return
a boolean.

:kwargs A dictionary of attribute selectors. Checks that matching
attributes exist, and that their values are equal to the specified
values.






	
findChild(*func, **kwargs)[source]

	Find the first child matching all specified selectors in a
pre-order traversal of this node’s subnodes. Return None if no
matching object is found.

:func A list of selector functions, that accept a node, and return
a boolean.

:kwargs A dictionary of attribute selectors. Checks that matching
attributes exist, and that their values are equal to the specified
values.






	
findForwards(*func, **kwargs)[source]

	Search forwards in a preOrder traversal of the whole tree (not this
node’s subnodes). Return None if object not found.

:func A list of selector functions, that accept a node, and return
a boolean.

:kwargs A dictionary of attribute selectors. Checks that matching
attributes exist, and that their values are equal to the specified
values.






	
findParent(*func, **kwargs)[source]

	Find the first node matching func in a traversal to the root of the
tree. Return None if no matching object is found.

:func A list of selector functions, that accept a node, and return
a boolean.

:kwargs A dictionary of attribute selectors. Checks that matching
attributes exist, and that their values are equal to the specified
values.






	
getDepth()[source]

	Return the depth of this node, i.e. the number of nodes on the path
to the root.






	
getNext()[source]

	Find the next node in the preOrder traversal of the tree.






	
getPrevious()[source]

	Find the previous node in the preOrder traversal of the tree.






	
getRoot()[source]

	Return the topmost node in the tree.






	
index()[source]

	Return the index of this node in the parent child list, based on
object identity.






	
inject(node)[source]

	Inserts a node between the current node and its children. Returns the
specified parent node.

:node A Tree object






	
isDescendantOf(node)[source]

	Returns true if this node lies on the path to the root from the
specified node.

:node A Tree object






	
isSiblingOf(node)[source]

	Returns true if this node is a sibling of the specified node.

:node A Tree object






	
pathFromRoot()[source]

	Generator yielding all nodes on the path to this node from the
root of the tree, including this node itself.






	
pathToRoot()[source]

	Generator yielding all objects on the path from this node to the
root of the tree, including this node itself.






	
postOrder()[source]

	Return a list of the subnodes in PostOrder.






	
preOrder()[source]

	Return a list of subnodes in PreOrder.






	
register(parent)[source]

	Called after a node has been added to a parent.

:child A Tree object






	
remove()[source]

	Remove this node from its parent. Returns the index this node had
in the parent child list.






	
reparent(node)[source]

	Inserts a node between the current node and its parent. Returns the
specified parent node.

:node A Tree object






	
replace(*nodes)[source]

	Replace this node with a sequence of other nodes. This is
equivalent to deleting this node from the child list, and then
inserting the specified sequence in its place.

:nodes A sequence of Tree objects






	
siblings()[source]

	Generator yielding all siblings of this node, including this
node itself.






	
static treeProp(name)[source]

	Define a property whose value should be looked up on nodes between
this node and the root, inclusive. Returns the first matching
attribute. Raises ValueError if no matching attribute is found.

:name Property name










	
ABXpy.misc.tinytree.constructFromList(lst)[source]

	:lst a nested list of Tree objects

Returns a list consisting of the nodes at the base of each tree.  Trees
are constructed “bottom-up”, so all parent nodes for a particular node
are guaranteed to exist when “addChild” is run.








type_fitting Module

Created on Tue Oct 29 00:29:00 2013





	author:	Thomas Schatz






	
ABXpy.misc.type_fitting.fit_integer_type(n, is_signed=True)[source]

	Determine the minimal space needed to store integers of maximal value n
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sampling Package


sampling Package

This module implement an incremental sampler used to approximate the task
and randomly select a portion of the triplets.




sampler Module

The sampler class implementing incremental sampling without replacement.
Incremental meaning that you don’t have to draw the whole sample at once,
instead at any given time you can get a piece of the sample of a size you
specify.
This is useful for very large sample sizes.


	
class ABXpy.sampling.sampler.IncrementalSampler(N, K, step=None, relative_indexing=True, dtype=<Mock id='140428870557392'>)[source]

	Bases: object


	
next()[source]

	




	
sample(n, dtype=<Mock id='140428870557520'>)[source]

	Fast implementation of the sampling function

Get all samples from the next n items in a way that avoid rejection
sampling with too large samples, more precisely samples whose expected
number of sampled items is larger than 10**5.





	Parameters:	n : int


the size of the chunk




Returns

——-

sample : numpy.array


the indices to keep given relative to the current position
in the sample or absolutely, depending on the value of
relative_indexing specified when initialising the sampler
(default value is True)















	
simple_sample(n)[source]

	get all samples from the next n items in a naive fashion





	Parameters:	n : int


the size of the chunk




Returns

——-

sample : numpy.array


the indices to be kept relative to the current position
in the sample



















	
ABXpy.sampling.sampler.Knuth_sampling(n, N, dtype=<Mock id='140428870814032'>)[source]

	This is the usual sampling function when n is comparable to N






	
ABXpy.sampling.sampler.hypergeometric_sample(N, K, n)[source]

	This function return the number of elements to sample from the next n
items.






	
ABXpy.sampling.sampler.rejection_sampling(n, N, dtype=<Mock id='140428870813840'>)[source]

	Using rejection sampling to keep a good performance if n << N






	
ABXpy.sampling.sampler.sample_without_replacement(n, N, dtype=<Mock id='140428870812880'>)[source]

	Returns uniform samples in [0, N-1] without replacement. It will use
Knuth sampling or rejection sampling depending on the parameters n and N.


Note

the values 0.6 and 100 are based on empirical tests of the     functions and would need to be changed if the functions are changed
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sideop Package


sideop Package

Created on Sun Aug 18 22:31:59 2013





	author:	thomas





This module contains the filter and regressor managers used by task to apply
the filters and regressors. Both those classes use a side operation manager
that implement the generic functions. This allow to apply the filters and
regressors as early as possible during the triplet generation to optimise the
performances.




filter_manager Module

Created on Mon Dec 16 05:00:10 2013

@author: Thomas Schatz


	
class ABXpy.sideop.filter_manager.FilterManager(db_hierarchy, on, across, by, filters)[source]

	Bases: ABXpy.sideop.side_operations_manager.SideOperationsManager

Manage the filters on attributes (on, across, by) or elements (A, B, X)
for further processing


	
ABX_filter(on_across_by_values, db, triplets)[source]

	




	
A_filter(on_across_by_values, db, indices)[source]

	




	
B_filter(on_across_by_values, db, indices)[source]

	




	
X_filter(on_across_by_values, db, indices)[source]

	




	
by_filter(by_values)[source]

	




	
classify_generic(elements, db_fun, db_variables)[source]

	




	
generic_filter(by_values, db)[source]

	




	
on_across_by_filter(on_across_by_values)[source]

	








	
ABXpy.sideop.filter_manager.singleton_filter(generator)[source]

	




	
ABXpy.sideop.filter_manager.vectorial_filter(generator, indices)[source]

	
Note

To allow a lazy evaluation of the filter, the context is filtered
explicitly which acts on the generator by a side-effect (dict being
mutable in python)










regressor_manager Module

Created on Mon Dec 16 05:01:53 2013





	author:	Thomas Schatz






	
class ABXpy.sideop.regressor_manager.RegressorManager(db, db_hierarchy, on, across, by, regressors)[source]

	Bases: ABXpy.sideop.side_operations_manager.SideOperationsManager

Manage the regressors on attributes (on, across, by) or elements (A, B,
X) for further processing


	
classify_generic(elements, db_fun, db_variables)[source]

	




	
fetch_regressor_info(field, reg_id)[source]

	




	
get_regressor_info()[source]

	




	
set_ABX_regressors(on_across_by_values, db, triplets)[source]

	




	
set_A_regressors(on_across_by_values, db, indices)[source]

	




	
set_B_regressors(on_across_by_values, db, indices)[source]

	




	
set_X_regressors(on_across_by_values, db, indices)[source]

	




	
set_by_regressors(by_values)[source]

	




	
set_on_across_by_regressors(on_across_by_values)[source]

	










side_operations_manager Module

Created on Tue Nov 12 06:39:40 2013





	author:	Thomas Schatz






	Class working closely with task.py providing services for it, specifically by:

	
	finding out the best point to execute side-operations (such as filtering
and regressor generation) in the ABX task computation flow:



	basically the more related a given side-operation is to the
on/across/by structure of the ABX task, the earlier it can be
executed and the lowest the computational cost is








	providing methods to actually carry out these side-operations at the
point in the execution flow to which they were attributed










	
class ABXpy.sideop.side_operations_manager.SideOperationsManager(db_hierarchy, on, across, by)[source]

	Bases: object


	
add(db_fun, name=None)[source]

	




	
check_extensions(elements)[source]

	Check that something with a AX, AB or 1, 2 extension is an on/across
descendant and a correct one for AX, AB.






	
classify_ABX(elements, db_fun, db_variables)[source]

	the only left extensions are either not descendant of on/across/by or descendant of across and _X or descendant of on and _B (i.e. _2)
we do not try to batch the _2 because we think they are potentially too small, instead if necessary we should batch several consecutive calls






	
classify_by(elements, db_fun, db_variables)[source]

	Detect operations that depend only on a variable that is used as a
‘by’ factor in the ABX task.






	
classify_generic(elements, db_fun, db_variables)[source]

	Detect operations that can be applied directly to the columns of the
original database. This is subclass specific...






	
classify_on_across_by(elements, db_fun, db_variables)[source]

	Detect operations that can be applied at the level of an
on/across/by block during the generation of the ABX triplets.






	
evaluate_A(*args)[source]

	




	
evaluate_A_B_X(name, on_across_by_values, db, indices, context=None)[source]

	




	
evaluate_B(*args)[source]

	




	
evaluate_X(*args)[source]

	




	
evaluate_by(by_values)[source]

	




	
evaluate_generic(by_values, db, context=None)[source]

	




	
evaluate_on_across_by(on_across_by_values)[source]

	




	
parse_extended_column(column)[source]

	Get radical and suffix part of a context_variable.






	
parse_extended_columns(columns)[source]

	Get radical and suffix part for every context_variable, returns the
set of the encountered couples.






	
set_ABX_context(context, db, triplets)[source]

	




	
set_A_B_X_context(context_field, context, stage, db, indices)[source]

	




	
set_by_context(context, stage, by_values)[source]

	




	
set_generic_context(context, stage, db)[source]

	




	
set_on_across_context(context, stage, on_across_values)[source]

	








	
ABXpy.sideop.side_operations_manager.result_generator(db_funs, context)[source]

	




	
ABXpy.sideop.side_operations_manager.singleton_result_generator(db_funs, context)[source]
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Files format

This package uses several types of files, this section describe them all.


Dataset

Extension: .item

This file indexes the database on which the ABX task is executed. It is a regular text file and should have the following structure:











	#source
	onset
	offset
	#label 1
	label 2
	label 3




	file 1
	start 1
	stop 1
	value 1
	value 1
	value 1


	file 2
	start 2
	stop 2
	value 2
	value 1
	value 1


	file 3
	start 3
	stop 3
	value 3
	value 1
	value 1






	#source is the name of the file minus the extension. Note that the ‘#’ at the begining is mandatory.

	onset is the instant when the sound start.

	offset is the instant when the sound end.

	the label columns are various regressors relevant to the discrimination task. Note that the first column must start with a ‘#’.






Features file

Extension: .features

This file contains the features and the center time of each window in the h5features format. This is a special hdf5 [http://www.hdfgroup.org/HDF5/] file with the following attributes:


	features a 2D arrays with the ‘feature’ dimension along the columns and the ‘time’ dimension along the lines.

	times a 1D array with the center time of each window.

	files the basename of the files from which the features are extracted. Note that it does not contain the full absolute path nor the relative path of the files, each file must have a unique name.






Task file

Extension: .abx

This file can be generated by the task module. It is a hdf5 [http://www.hdfgroup.org/HDF5/] file. It contains all the triplets and the resulting pairs. The elements are grouped by their ‘by’ attribute (all the elements with the same by attributes belong to the same block)

The structure is as follow:

data.abx


	
	triplets

	
	by0: (3 x ?)-array referencing all the possible triplets sharing a ‘by’ value of by0

	by1

	etc.









	
	unique_pairs (All the pairs AX and BX, useful to calculate the distances. Note that a pair is designated by a single number due to a special encoding)

	
	by0: 1D-array referencing all the pairs sharing a ‘by’ value of by0. Note that this is only 1D instead of 2D due to a special encoding of the pairs. Let ‘n’ be the number of items in the block, ‘a’ be the index of the first item of the pair and ‘b’ the index of the second item: the index of the pair ‘p’ = n*a + b

	etc.









	regressors (infos of the item file in a computer efficient format)



	feat_dbs (infos of the item file in a computer efficient format)








Distance file

Extension: .distance

This file contains the distances between the two members of each unique pair. The distances are store by ‘by’ block and in the same order as the unique_pairs in the Task file.


	
	distances

	
	by0: 1D-array containing the distances between the two members of each pair.

	by1

	etc.














Score file

Extension: .score

This file contains the score of each triplets. The score is 1 when X is closer to A and -1 when X is closer to B. The score are stored by ‘by’ block and in the same order as the triplets in the Task file.


	
	scores

	
	by0: 1D-array of integers containing the score of each triplet.

	by1

	etc.














Analyse file

Extension: .csv

The output file of the ABX baseline, in a human readable format. Contains the average results collapsed over triplets sharing the same on, across and by attributes. It uses a score of 1 when X is closer to A and 0 when X is closer to B.

The extensions _1 and _2 to the labels name follow the following convention:








	A
	B
	X




	on_1
	on_2
	on_1


	ac_1
	ac_1
	ac_2





Example:
For a task on ‘on’, across ‘ac’ and by ‘by’












	on_1
	ac_1
	ac_2
	on_2
	by
	score
	n




	v0
	v0
	v1
	v1
	v0
	0.2
	5


	v1
	v1
	v0
	v0
	v0
	0.7
	3






	on_1 value of ‘on’ label for A and X

	on_2 value of ‘on’ label for B

	ac_1 value of ‘ac’ label for A and B

	ac_2 value of ‘ac’ label for X

	by value of ‘by’ label for A, B and X

	score average score for those triplets

	n number of triplets
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  Source code for ABXpy.task

"""This module is used for creating a new task and preprocessing.

This module contains the functions to specify and initialise a new ABX task,
compute and display the statistics, and generate the ABX triplets and pairs.

It can also be used in a command line. See task --help for the documentation

Usage
-----

Form the command line:

.. code-block:: bash

    python task.py my_data.item -o column1 -a column2 column3 -b column4 \
column5 -f "[attr == 0 for attr in column3_X]"

my_data.item is a special file containing an index of the database and a set
of labels or attributes. See input format [#TODO insert hypertext]

In python:

.. code-block:: python

    import ABXpy.task
    # create a new task and compute the statistics
    myTask = ABXpy.task.Task('data.item', 'on_label', 'across_feature', \
'by_label', filters=my_filters, regressors=my_regressors)
    print myTask.stats  # display statistics
    myTask.generate_triplets()  # generate a h5db file 'data.abx'containing \
all the triplets and pairs

Example
-------

#TODO this example is for the front page or ABX module, to move
An example of ABX triplet:

+------+------+------+
|  A   |  B   |  X   |
+======+======+======+
| on_1 | on_2 | on_1 |
+------+------+------+
| ac_1 | ac_1 | ac_2 |
+------+------+------+
| by   | by   | by   |
+------+------+------+

A and X share the same 'on' attribute; A and B share the same 'across'
attribute; A,B and X share the same 'by' attribute
"""
# -*- coding: utf-8 -*-

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(os.path.dirname(os.path.realpath(__file__)))
if not(package_path in sys.path):
    sys.path.append(package_path)

import h5py
import numpy as np
import pandas as pd
import ABXpy.database.database as database
import ABXpy.h5tools.np2h5 as np2h5
import ABXpy.h5tools.h52np as h52np
import ABXpy.h5tools.h5_handler as h5_handler
import ABXpy.h5tools.h5io as h5io
import ABXpy.misc.type_fitting as type_fitting
import ABXpy.sideop.filter_manager as filter_manager
import ABXpy.sideop.regressor_manager as regressor_manager
import ABXpy.sampling.sampler as sampler
import ABXpy.misc.progress_display as progress_display

# FIXME many of the fixmes should be presented as feature requests in a
# github instead of fixmes
"""
# FIXME get a memory and speed efficient mechanism for storing a task on disk
and loading it back (pickling doesn't work well)
# FIXME filter out empty  'on-across-by' blocks and empty 'by' blocks as soon
as possible (i.e. when computing stats)
# FIXME generate unique_pairs in separate file
# FIXME find a better scheme for naming 'by' datasets in HDF5 files (to remove
    the current warning)
# FIXME efficiently dealing with case where there is no across
# FIXME syntax to specify names for side-ops when computing them on the fly or
at the very least number of output (default is one)
# FIXME implementing file locking, md5 hash and path for integrity checks and
logging warnings using the standard logging library of python + a verbose stuff
# FIXME putting metadata in h5files + pretty print it
# FIXME dataset size for task file seems too big when filtering so as to get
only 3 different talkers ???
# FIXME allow specifying regressors and filters from within python using
something like (which should be integrated with the existing dbfun stuff):
# class ABX_context(object):
#		def __init__(self, db):
                        # init fields with None
#	context = ABX_context(db_file)
# def new_filter(context):
#	return [True for e in context.talker_A]
# FIXME allow other ways of providing the hierarchical db (directly in
# pandas format, etc.)
"""


"""More complicated FIXMES
# FIXME taking by datasets as the basic unit was a mistake, because cases
where there many small by datasets happen. Find a way to group them when
needed both in the computations and in the h5 files
# FIXME allow by sampling customization depending on the analyzes to be
# carried out
"""


[docs]class Task(object):

    """
    Define an ABX task for a given database.

    Attributes
    ----------
    `stats` : dict. Contain several statistics about the task. The main \
        3 attributes are:

    - nb_blocks the number of blocks of ABX triplets sharing the same 'on', \
    'across' and 'by' features.
    - nb_triplets the number of triplets considered.
    - nb_by_levels the number of blocks of ABX triplets sharing the same \
    'by' attribute.

    Parameters
    ----------
    db_name : str
        the filename of database on which the ABX task is applied.
    on : str
        the 'on' attribute of the ABX task. A and X share the same 'on'
        attribute and B has a different one.
    across : list, optional
        a list of strings containing the 'across' attributes of the ABX
        task. A and B share the same 'across' attributes and X has a
        different one.
    by : list, optional
        a list of strings containing the 'by' attributes of the ABX task. A,B
        and X share the same 'by' attributes.
    filters : list, optional
        a list of string specifying a filter on A, B or X.
    regressors : list, optional
        a list of string specifying a filter on A, B or X.
    verbose : int, optional
        display additionnal information is set superior to 0.
    verify : str, optionnal
        verify the correctness of the database file, do by default.
    features : str, otpionnal
        the features file. Add it to verify the consistency with the item file
    """

    def __init__(self, db_name, on, across=None, by=None, filters=None,
                 regressors=None, verbose=0, verify=True, features=None):

        self.verbose = verbose
        assert os.path.exists(db_name), ('the item file {0} was not found:'
                                         .format(db_name))

        if across is None:
            across = []
        if by is None:
            by = []
        if filters is None:
            filters = []
        if regressors is None:
            regressors = []

        # check parameters
        # using several 'on' isn't supported by the toolbox
        assert isinstance(on, basestring), \
            'ON attribute must be specified by a string'
        on = [on]
        if isinstance(across, basestring):
            across = [across]
        if isinstance(by, basestring):
            by = [by]

        if verify:
            verifydb(db_name, features)

        # open database
        db, db_hierarchy, feat_db = database.load(db_name, features_info=True)

        # check that required columns are present
        cols = set(db.columns)
        message = ' argument is invalid, check that all \
            the provided attributes are defined in the database ' + db_name
        # the argument of issuperset needs to be a list ...
        assert cols.issuperset(on), 'ON' + message
        assert cols.issuperset(across), 'ACROSS' + message
        assert cols.issuperset(by), 'BY' + message
        # FIXME add additional checks, for example that columns
        # in BY, ACROSS, ON are not the same ? (see task structure notes)
        # also that location columns are not used
        for col in cols:
            assert '_' not in col, col + ': you cannot use underscore in \
                column names'
            assert '#' not in col, col + ': you cannot use \'#\' in \
                column names'

        # if 'by' or 'across' are empty create appropriate dummy columns
        # (note that '#' is forbidden in user names for columns)
        if not by:
            db['#by'] = 0
            by = ['#by']
        if not across:
            db['#across'] = range(len(db))
            across = ['#across']
        # note that this additional columns are not in the db_hierarchy,
        # but I don't think this is problematic

        self.filters = filter_manager.FilterManager(db_hierarchy,
                                                    on, across, by,
                                                    filters)
        self.regressors = regressor_manager.RegressorManager(db,
                                                             db_hierarchy,
                                                             on, across, by,
                                                             regressors)

        self.sampling = False

        # prepare the database for generating the triplets
        self.by_dbs = {}
        self.feat_dbs = {}
        self.on_blocks = {}
        self.across_blocks = {}
        self.on_across_blocks = {}
        self.antiacross_blocks = {}
        by_groups = db.groupby(by)

        if self.verbose > 0:
            display = progress_display.ProgressDisplay()
            display.add('block', 'Preprocessing by block', len(by_groups))

        for by_key, by_frame in by_groups:
            if self.verbose > 0:
                display.update('block', 1)
                display.display()

            # allow to get by values as well as values of other variables
            # that are determined by these
            by_values = dict(by_frame.iloc[0])
            # apply 'by' filters
            if self.filters.by_filter(by_values):
                # get analogous feat_db
                by_feat_db = feat_db.iloc[by_frame.index]
                # drop indexes
                by_frame = by_frame.reset_index(drop=True)
                # reset_index to get an index relative to the 'by' db,
                # the original index could be conserved in an additional
                # 'index' column if necessary by removing the drop=True, but
                # this would add another constraint on the possible column name
                by_feat_db = by_feat_db.reset_index(drop=True)
                # apply generic filters
                by_frame = self.filters.generic_filter(by_values, by_frame)
                self.by_dbs[by_key] = by_frame
                self.feat_dbs[by_key] = by_feat_db
                self.on_blocks[by_key] = self.by_dbs[by_key].groupby(on)
                self.across_blocks[by_key] = self.by_dbs[
                    by_key].groupby(across)
                self.on_across_blocks[by_key] = self.by_dbs[
                    by_key].groupby(on + across)
                if len(across) > 1:
                    self.antiacross_blocks[by_key] = dict()
                    for across_key in (self.across_blocks[by_key]
                                       .groups.iterkeys()):
                        b = True
                        for i, col in enumerate(across):
                            b = b * (by_frame[col] != across_key[i])
                        self.antiacross_blocks[by_key][
                            across_key] = by_frame[b].index

        # store parameters
        self.database = db_name
        self.db = db
        self.db_hierarchy = db_hierarchy
        self.on = on
        self.across = across
        self.by = by

        # determining appropriate numeric type to represent index (currently
        # used only for numpy arrays and h5 storage, might also be used for
        # panda frames)
        types = {}
        for key, db in self.by_dbs.iteritems():
            # len(db)-1 wouldn't work here because there could be missing index
            # due to generic filtering
            n = np.max(db.index.values)
            types[key] = type_fitting.fit_integer_type(n, is_signed=False)

        self.types = types

        # compute some statistics about the task
        self.compute_statistics()

[docs]    def compute_statistics(self, approximate=False):
        """Compute the statistics of the task

        The number of ABX triplets is exact in most cases if approximate is
        set to false. The other statistics can only be approxrimate in the case
        where there are A, B, X or ABX filters.

        Parameters
        ----------
        Approximate : bool
            approximate the number of triplets
        """
        self.stats = {}
        self.stats['approximate'] = bool(self.filters.A or self.filters.B or
                                         self.filters.X or self.filters.ABX)
        self.stats['approximate_nb_triplets'] = approximate and self.stats[
            'approximate']
        self.stats['nb_by_levels'] = len(self.by_dbs)
        self.by_stats = {}

        if self.verbose > 0:
            display = progress_display.ProgressDisplay()
            display.add('block', 'Computing statistics for by block',
                        self.stats['nb_by_levels'])

        for by in self.by_dbs:
            if self.verbose > 0:
                display.update('block', 1)
                display.display()
            stats = {}
            stats['nb_items'] = len(self.by_dbs[by])
            stats['on_levels'] = self.on_blocks[by].size()
            stats['nb_on_levels'] = len(stats['on_levels'])
            stats['across_levels'] = self.across_blocks[by].size()
            stats['nb_across_levels'] = len(stats['across_levels'])
            stats['on_across_levels'] = self.on_across_blocks[by].size()
            stats['nb_on_across_levels'] = len(stats['on_across_levels'])
            self.by_stats[by] = stats
        self.stats['nb_blocks'] = sum([bystats['nb_on_across_levels']
                                       for bystats in self.by_stats.values()])

        if self.verbose > 0:
            display = progress_display.ProgressDisplay()
            display.add(
                'block', 'Computing statistics for by/on/across block',
                self.stats['nb_blocks'])

        for by, db in self.by_dbs.iteritems():
            stats = self.by_stats[by]
            stats['block_sizes'] = {}
            stats['nb_triplets'] = 0
            stats['nb_across_pairs'] = 0
            stats['nb_on_pairs'] = 0
            # iterate over on/across blocks
            for block_key, count in stats['on_across_levels'].iteritems():
                if self.verbose > 0:
                    display.update('block', 1)
                    display.display()
                block = self.on_across_blocks[by].groups[block_key]
                on_across_by_values = dict(db.ix[block[0]])
                # retrieve the on and across keys (as they are stored in
                # the panda object)
                on, across = on_across_from_key(
                    block_key)
                # apply the filter and check if block is empty
                if self.filters.on_across_by_filter(on_across_by_values):
                    n_A = count
                    n_X = stats['on_levels'][on]
                    # FIXME quick fix to process case whith no across, but
                    # better done in a separate loop ...
                    if self.across == ['#across']:
                        n_B = stats['nb_items'] - n_X
                    else:
                        n_B = stats['across_levels'][across] - n_A
                    n_X = n_X - n_A
                    stats['nb_across_pairs'] += n_A * n_B
                    stats['nb_on_pairs'] += n_A * n_X
                    if ((approximate or
                         not(self.filters.A or self.filters.B or
                         self.filters.X or self.filters.ABX)) and
                            type(across) != tuple):
                        stats['nb_triplets'] += n_A * n_B * n_X
                        stats['block_sizes'][block_key] = n_A * n_B * n_X
                    else:
                        # count exact number of triplets, could be further
                        # optimized because it isn't necessary to do the whole
                        # triplet generation, in particular in the case where
                        # there are no ABX filters
                        triplets = self.on_across_triplets(
                            by, on, across, block, on_across_by_values,
                            with_regressors=False)
                        stats['nb_triplets'] += triplets.shape[0]
                        stats['block_sizes'][block_key] = triplets.shape[0]
                else:
                    stats['block_sizes'][block_key] = 0

        self.stats['nb_triplets'] = sum(
            [bystats['nb_triplets'] for bystats in self.by_stats.values()])
        # FIXME: remove empty by blocks then remove empty on_across_by blocks
        # here, also reset self.n_blocks in consequence
        self.n_blocks = self.stats['nb_blocks']


[docs]    def on_across_triplets(self, by, on, across, on_across_block,
                           on_across_by_values, with_regressors=True):
        """Generate all possible triplets for a given by block.

        Given an on_across_block of the database and the parameters of the \
        task, this function will generate the complete set of triplets and \
        the regressors.

        Parameters
        ----------
        by : int
            The block index
        on, across : int
            The task attributes
        on_across_block : list
            the block
        on_across_by_values : dict
            the actual values
        with_regressors : bool, optional
            By default, true

        Returns
        -------
        triplets : numpy.Array
            the set of triplets generated
        regressors : numpy.Array
            the regressors generated
        """
        # find all possible A, B, X where A and X have the 'on' feature of the
        # block and A and B have the 'across' feature of the block
        A = np.array(on_across_block, dtype=self.types[by])
        on_set = set(self.on_blocks[by].groups[on])
        # FIXME quick fix to process case whith no across, but better done in a
        # separate loop ...
        if self.across == ['#across']:
            # in this case A is a singleton and B can be anything in the by
            # block that doesn't have the same 'on' as A
            B = np.array(
                list(set(self.by_dbs[by].index).difference(on_set)),
                dtype=self.types[by])
        else:
            B = self.across_blocks[by].groups[across]
            # remove B with the same 'on' than A
            B = np.array(list(set(B).difference(A)), dtype=self.types[by])
        # remove X with the same 'across' than A

        if type(across) is tuple:
            antiacross_set = set(self.antiacross_blocks[by][across])
            X = np.array(list(antiacross_set & on_set), dtype=self.types[by])
        else:
            X = np.array(list(on_set.difference(A)), dtype=self.types[by])

        # apply singleton filters
        db = self.by_dbs[by]

        if self.filters.A:
            A = self.filters.A_filter(on_across_by_values, db, A)
        if self.filters.B:
            B = self.filters.B_filter(on_across_by_values, db, B)
        if self.filters.X:
            X = self.filters.X_filter(on_across_by_values, db, X)

        # instantiate A, B, X regressors here
        if with_regressors:
            self.regressors.set_A_regressors(on_across_by_values, db, A)
            self.regressors.set_B_regressors(on_across_by_values, db, B)
            self.regressors.set_X_regressors(on_across_by_values, db, X)

        # A, B, X can then be combined efficiently in a full (or randomly
        # sampled) factorial design
        size = len(A) * len(B) * len(X)

        if size > 0:
            ind_type = type_fitting.fit_integer_type(size, is_signed=False)
            # if sampling in the absence of triplets filters, do it here
            if self.sampling and not(self.filters.ABX):
                indices = self.sampler.sample(size, dtype=ind_type)
            else:
                indices = np.arange(size, dtype=ind_type)
            # generate triplets from indices
            iX = np.mod(indices, len(X))
            iB = np.mod(np.divide(indices, len(X)), len(B))
            iA = np.divide(indices, len(B) * len(X))
            triplets = np.column_stack((A[iA], B[iB], X[iX]))

            # apply triplets filters
            if self.filters.ABX:
                triplets = self.filters.ABX_filter(
                    on_across_by_values, db, triplets)
                size = triplets.shape[0]
                # if sampling in the presence of triplets filters, do it here
                if self.sampling:
                    ind_type = type_fitting.fit_integer_type(
                        size, is_signed=False)
                    indices = self.sampler.sample(size, dtype=ind_type)
                    triplets = triplets[indices, :]
        else:
            triplets = np.empty(shape=(0, 3), dtype=self.types[by])
            indices = np.empty(shape=size, dtype=np.uint8)
            iA = indices
            iB = indices
            iX = indices

        if with_regressors:
            if self.regressors.ABX:  # instantiate ABX regressors here
                self.regressors.set_ABX_regressors(
                    on_across_by_values, db, triplets)

            # self.regressors.XXX contains either (for by and on_across_by)
            #   [[scalar_output_1_dbfun_1, scalar_output_2_dbfun_1,...],
            #    [scalar_output_1_dbfun_2, ...], ...]
            # or:
            #   [[np_array_output_1_dbfun_1, np_array_output_2_dbfun_1,...],
            #    [np_array_output_1_dbfun_2, ...], ...]
            # FIXME change manager API so that self.regressors.A contains the
            # data and not the list of dbfun_s ?
            regressors = {}
            scalar_names = self.regressors.by_names + \
                self.regressors.on_across_by_names
            scalar_regressors = self.regressors.by_regressors + \
                self.regressors.on_across_by_regressors
            for names, regs in zip(scalar_names, scalar_regressors):
                for name, reg in zip(names, regs):
                    regressors[name] = np.tile(np.array(reg),
                                               (np.size(triplets, 0), 1))
            for names, regs in zip(self.regressors.A_names,
                                   self.regressors.A_regressors):
                for name, reg in zip(names, regs):
                    regressors[name] = reg[iA]
            for names, regs in zip(self.regressors.B_names,
                                   self.regressors.B_regressors):
                for name, reg in zip(names, regs):
                    regressors[name] = reg[iB]
            for names, regs in zip(self.regressors.X_names,
                                   self.regressors.X_regressors):
                for name, reg in zip(names, regs):
                    regressors[name] = reg[iX]
            # FIXME implement this
            # for names, regs in zip(self.regressors.ABX_names,
            #                        self.regressors.ABX_regressors):
            #    for name, reg in zip(names, regs):
            #        regressors[name] = reg[indices,:]
            return triplets, regressors
        else:
            return triplets

    # FIXME add a mechanism to allow the specification of a random seed in a
    # way that would produce reliably the same triplets on different machines
    # (means cross-platform random number generator + having its state so as
    # to be sure that no other random number generation calls to it are
    # altering the sequence)
    # FIXME in case of sampling, get rid of blocks with no samples ?

[docs]    def generate_triplets(self, output=None, sample=None):
        """Generate all possible triplets for the whole task and the \
associated pairs

        Generate the triplets and the pairs for an ABXpy.Task and store it in
        a h5db file.

        Parameters
        ----------
        output : filename, optional
                 The output file. If not specified, it will automatically
                 create a new file with the same name as the input file.

        sample : bool, optional
                 apply the function on a sample of the task
        """

        # FIXME change this to a random file name to avoid overwriting problems
        # default name for output file
        if output is None:
            (basename, _) = os.path.splitext(self.database)
            output = basename + '.abx'

        # FIXME use an object that guarantees that the stream will not be
        # perturbed by external codes calls to np.random
        # set up sampling if any
        self.total_n_triplets = self.stats['nb_triplets']
        if sample is not None:
            self.sampling = True
            if self.stats['approximate_nb_triplets']:
                raise ValueError('Cannot sample if number of triplets is \
                    computed approximately')
            # FIXME for now just something as random a possible
            np.random.seed()
            N = self.total_n_triplets
            if sample < 1:  # proportion of triplets to be sampled
                sample = np.uint64(round(sample * N))
            self.sampler = sampler.IncrementalSampler(N, sample)
            self.n_triplets = sample
        else:
            self.sampling = False
            self.n_triplets = self.total_n_triplets

        if self.verbose > 0:
            display = progress_display.ProgressDisplay()
            display.add(
                'block', 'Computing triplets for by/on/across block',
                self.n_blocks)
            display.add(
                'triplets', 'Triplets considered:', self.total_n_triplets)
            display.add(
                'sampled_triplets', 'Triplets sampled:', self.n_triplets)
        # fill output file with list of needed ABX triplets, it is done
        # independently for each 'by' value
        for by, db in self.by_dbs.iteritems():
            # class for efficiently writing to datasets of the output file
            # (using a buffer under the hood)
            with np2h5.NP2H5(h5file=output) as fh:
                # FIXME test if not fixed size impacts performance a lot
                datasets, indexes = self.regressors.get_regressor_info()
                with (h5io.H5IO(
                      filename=output, datasets=datasets,
                      indexes=indexes,
                      group='/regressors/' + str(by) + '/')) as out_regs:
                    if sample is not None:
                        n_rows = np.uint64(
                            round(sample * (self.by_stats[by]['nb_triplets'] /
                                            np.float(self.total_n_triplets))))
                    else:
                        n_rows = self.by_stats[by]['nb_triplets']
                    # not fixed_size datasets are necessary only when sampling
                    # is performed
                    out = fh.add_dataset(group='triplets', dataset=str(
                        by), n_rows=n_rows, n_columns=3,
                        item_type=self.types[by], fixed_size=False)
                    # allow to get by values as well as values of other
                    # variables that are determined by these
                    by_values = dict(db.iloc[0])
                    # instantiate by regressors here
                    self.regressors.set_by_regressors(by_values)
                    # iterate over on/across blocks
                    for block_key, block in (self.on_across_blocks[by]
                                             .groups.iteritems()):
                        if self.verbose > 0:
                            display.update('block', 1)
                        # allow to get on, across, by values as well as values
                        # of other variables that are determined by these
                        on_across_by_values = dict(db.ix[block[0]])
                        if ((self.filters
                             .on_across_by_filter(on_across_by_values))):
                            # instantiate on_across_by regressors here
                            self.regressors.set_on_across_by_regressors(
                                on_across_by_values)
                            on, across = on_across_from_key(block_key)
                            triplets, regressors = self.on_across_triplets(
                                by, on, across, block, on_across_by_values)
                            out.write(triplets)
                            out_regs.write(regressors, indexed=True)
                            if self.verbose > 0:
                                display.update(
                                    'sampled_triplets', triplets.shape[0])
                                display.update('triplets',
                                               (self.by_stats[by]
                                                ['block_sizes'][block_key]))
                        if self.verbose > 0:
                            display.display()
        self.generate_pairs(output)

    # FIXME clean this function (maybe do a few well-separated sub-functions
    # for getting the pairs and unique them)

[docs]    def generate_pairs(self, output=None):
        """Generate the pairs associated to the triplet list

        .. note:: This function is called by generate_triplets and should not
            be used independantly
        """

        # FIXME change this to a random file name to avoid overwriting problems
        # default name for output file
        if output is None:
            (basename, _) = os.path.splitext(self.database)
            output = basename + '.abx'
        # list all pairs
        all_empty = True
        for by, db in self.by_dbs.iteritems():
            # FIXME maybe care about this case earlier ?
            with h5py.File(output) as fh:
                not_empty = fh['/triplets/' + str(by)].size
            if not_empty:
                all_empty = False
                max_ind = np.max(db.index.values)
                pair_key_type = type_fitting.fit_integer_type(
                    (max_ind + 1) ** 2 - 1, is_signed=False)
                with h52np.H52NP(output) as f_in:
                    with np2h5.NP2H5(output) as f_out:
                        inp = f_in.add_dataset('triplets', str(by))
                        out = f_out.add_dataset(
                            'pairs', str(by), n_columns=1,
                            item_type=pair_key_type, fixed_size=False)
                        # FIXME repace this by a for loop by making h52np
                        # implement the iterable pattern with next() outputing
                        # inp.read()
                        try:
                            while True:
                                triplets = pair_key_type(inp.read())
                                n = triplets.shape[0]
                                ind = np.arange(n)
                                i1 = 2 * ind
                                i2 = 2 * ind + 1
                                # would need to amend np2h5 and h52np to remove
                                # the second dim...
                                pairs = np.empty(
                                    shape=(2 * n, 1), dtype=pair_key_type)
                                # FIXME change the encoding (and type_fitting)
                                # so that A,B and B,A have the same code ...
                                # (take a=min(a,b), b=max(a,b))
                                # FIXME but allow a flag to control the
                                # behavior to be able to enforce A,X and B,X
                                # order when using assymetrical distance
                                # functions
                                pairs[i1, 0] = triplets[:, 0] + (
                                    max_ind + 1) * triplets[:, 2]  # AX
                                pairs[i2, 0] = triplets[:, 1] + (
                                    max_ind + 1) * triplets[:, 2]  # BX
                                # FIXME do a unique here already? Do not store
                                # the inverse mapping ? (could sort triplets on
                                # pair1, complete pair1, sort on pair2,
                                # complete pair 2 and shuffle ?)
                                out.write(pairs)
                        except StopIteration:
                            pass
                # sort pairs
                handler = h5_handler.H5Handler(output, '/pairs/', str(by))
                # memory: available RAM in Mo, could be a param
                memory = 1000
                # estimate of the amount of data to be sorted
                with h5py.File(output) as fh:
                    n = fh['/pairs/' + str(by)].shape[0]
                    i = fh['/pairs/' + str(by)].dtype.itemsize
                amount = n * i  # in bytes
                # harmonize units to Ko:
                memory = 1000 * memory
                amount = amount / 1000.
                # be conservative: aim at using no more than 3/4 the available
                # memory
                # if enough memory take one chunk (this will do an unnecessary
                # full write and read of the file... could be optimized easily)
                if amount <= 0.75 * memory:
                    # would it be beneficial to have a large o_buffer_size as
                    # well ?
                    handler.sort(buffer_size=amount)
                # else take around 30 chunks if possible (this seems efficient
                # given the current implem, using a larger number of chunks
                # efficiently might be possible if the reading chunks part of
                # the sort was cythonized ?)
                elif amount / 30. <= 0.75 * memory:
                    handler.sort(buffer_size=amount / 30.)
                # else take minimum number of chunks possible given the
                # available RAM
                else:
                    handler.sort(buffer_size=0.75 * memory)

                # FIXME should have a unique function directly instead of
                # sorting + unique ?
                with h52np.H52NP(output) as f_in:
                    with np2h5.NP2H5(output) as f_out:
                        inp = f_in.add_dataset('pairs', str(by))
                        out = f_out.add_dataset(
                            'unique_pairs', str(by), n_columns=1,
                            item_type=pair_key_type, fixed_size=False)
                        try:
                            last = -1
                            while True:
                                pairs = inp.read()
                                pairs = np.unique(pairs)
                                # unique alters the shape
                                pairs = np.reshape(pairs, (pairs.shape[0], 1))
                                if pairs[0, 0] == last:
                                    pairs = pairs[1:]
                                if pairs.size > 0:
                                    last = pairs[-1, 0]
                                    out.write(pairs)
                        except StopIteration:
                            pass
                with h5py.File(output) as fh:
                    del fh['/pairs/' + str(by)]
                # store for ulterior decoding
                with h5py.File(output) as fh:
                    fh['/unique_pairs'].attrs[str(by)] = max_ind + 1
                store = pd.HDFStore(output)
                # use append to make use of table format, which is better at
                # handling strings without much space (fixed-size format)
                store.append('/feat_dbs/' + str(by), self.feat_dbs[by],
                             expectedrows=len(self.feat_dbs[by]))
                store.close()
                # FIXME generate inverse mapping to triplets (1 and 2) ?
        if not(all_empty):
            with h5py.File(output) as fh:
                del fh['/pairs/']

    # number of triplets when triplets with same on, across, by are counted as
    # one
    # FIXME current implementation won't work with A, B, X or ABX filters
    # FIXME lots of code in this function is repicated from
    # on_across_triplets, generate_triplets and/or compute_stats: the maximum
    # possible should be factored out, including the loop over by, loop over
    # on_across iteration structure

[docs]    def compute_nb_levels(self):
        if self.filters.A or self.filters.B or self.filters.X or \
           self.filters.ABX:
            raise ValueError(
                'Current implementation do not support computing nb_levels in '
                'the presence of A, B, X, or ABX filters')
        if self.verbose > 0:
            display = progress_display.ProgressDisplay()
            display.add(
                'block', 'Computing nb_levels for by block',
                self.stats['nb_by_levels'])
        for by, db in self.by_dbs.iteritems():
            if self.verbose > 0:
                display.update('block', 1)
                display.display()
            n = 0
            # iterate over on/across blocks
            for block_key, n_block in (self.by_stats[by]['on_across_levels']
                                       .iteritems()):
                block = self.on_across_blocks[by].groups[block_key]
                on_across_by_values = dict(db.ix[block[0]])
                on, across = on_across_from_key(block_key)
                if self.filters.on_across_by_filter(on_across_by_values):
                    # find all possible A, B, X where A and X have the 'on'
                    # feature of the block and A and B have the 'across'
                    # feature of the block
                    on_across_block = self.on_across_blocks[
                        by].groups[block_key]
                    A = np.array(on_across_block, dtype=self.types[by])
                    X = self.on_blocks[by].groups[on]
                    # FIXME quick fix to process case whith no across, but
                    # better done in a separate loop ...
                    if self.across == ['#across']:
                        # in this case A is a singleton and B can be anything
                        # in the by block that doesn't have the same 'on' as A
                        B = np.array(
                            list(set(self.by_dbs[by].index).difference(X)),
                            dtype=self.types[by])
                    else:
                        B = self.across_blocks[by].groups[across]
                        # remove B with the same 'on' than A
                        B = np.array(
                            list(set(B).difference(A)), dtype=self.types[by])
                    # remove X with the same 'across' than A
                    X = np.array(
                        list(set(X).difference(A)), dtype=self.types[by])
                    if B.size > 0 and X.size > 0:
                        # case were there was no across specified is different
                        if self.across == ["#across"]:
                            grouping = self.on
                        else:
                            grouping = self.on + self.across
                        n_level_B = len(db.iloc[B].groupby(grouping).groups)
                        n_level_X = len(db.iloc[X].groupby(grouping).groups)
                        n = n + n_level_B * n_level_X
            self.by_stats[by]['nb_levels'] = n
        self.stats['nb_levels'] = sum([stats['nb_levels']
                                       for stats in self.by_stats.values()])


[docs]    def print_stats(self, filename=None, summarized=True):
        if filename is None:
            self.print_stats_to_stream(sys.stdout, summarized)
        else:
            with open(filename, 'w') as h:
                self.print_stats_to_stream(h, summarized)


[docs]    def print_stats_to_stream(self, stream, summarized):
        import pprint
        stream.write('\n\n###### Global stats ######\n\n')
        pprint.pprint(self.stats, stream)
        stream.write('\n\n###### by blocks stats ######\n\n')
        if not(summarized):
            for by, stats in self.by_stats.iteritems():
                stream.write('### by level: %s ###\n' % str(by))
                pprint.pprint(stats, stream)
        else:
            for by, stats in self.by_stats.iteritems():
                stream.write('### by level: %s ###\n' % str(by))
                stream.write('nb_triplets: %d\n' % stats['nb_triplets'])
                stream.write('nb_levels: %d\n' % stats['nb_levels'])
                stream.write('nb_across_pairs: %d\n' %
                             stats['nb_across_pairs'])
                stream.write('nb_on_pairs: %d\n' % stats['nb_on_pairs'])
                stream.write('nb_on_levels: %d\n' % stats['nb_on_levels'])
                stream.write('nb_across_levels: %d\n' %
                             stats['nb_across_levels'])
                stream.write('nb_on_across_levels: %d\n' %
                             stats['nb_on_across_levels'])


# utility function necessary because of current inconsistencies in panda:
# you can't seem to index a dataframe with a tuple with only one element,
# even though tuple with more than one element are fine


[docs]def on_across_from_key(key):
    on = key[0]
    # if panda was more consistent we could use key[:1] instead ...
    across = key[1:]
    if len(across) == 1:  # this is the problematic case
        across = across[0]
    return on, across



[docs]def verifydb(filename, features=None):
    with open(filename) as f:
        cols = str.split(f.readline())
        assert len(cols) > 4, 'the syntax of the item file is incorrect'
        assert cols[0] == '#file', 'The first column must be named #file'
        assert cols[1] == 'onset', 'The second column must be named onset'
        assert cols[2] == 'offset', 'The third column must be named offset'

        if features:
            h5f = h5py.File(features)
            files = h5f['features']['files'][:]
            for line in f:
                source = str.split(line, ' ')[0]
                assert source in files, ("The file " + source + " cannot "
                                         "be found in the feature file")



"""
Command-line API

Example call:
    task.py ./test.token --on word --across talker --by length --write_triplets
"""
# FIXME maybe some problems if wanting to pass some code directly on the
# command-line if it contains something like s = "'a'==1 and 'b'==2" ? but
# not a big deal ?
# detects whether the script was called from command-line
if __name__ == '__main__':

    import argparse

    # using lists as default value in the parser might be dangerous ?
    # probably not as long as it is not used more than once ?
    # parser (the usage string is specified explicitly because the default
    # does not show that the mandatory arguments must come before the
    # mandatory ones; otherwise parsing is not possible beacause optional
    # arguments can have various numbers of inputs)
    parser = argparse.ArgumentParser(
        usage="""%(prog)s database [output] -o ON [-a ACROSS [ACROSS ...]] \
[-b BY [BY ...]] [-f FILT [FILT ...]] [-r REG [REG ...]] [-s SAMPLING_AMOUNT\
_OR_PROPORTION] [--stats-only] [-h] [-v VERBOSE_LEVEL] [--no_verif] \
[--features FEATURE_FILE]""",
        description='ABX task specification')
    message = """must be defined by the database you are using (e.g. speaker \
or phonemes, if your database contains columns defining these attributes)"""
    # I/O files
    g1 = parser.add_argument_group('I/O files')
    g1.add_argument(
        'database',
        help='main file of the database defining the items used to form ABX '
             'triplets and their attributes')
    g1.add_argument('output', nargs='?', default=None,
                    help='optional: output file, where the results of the '
                         'analysis will be put')
    # Task specification
    g2 = parser.add_argument_group('Task specification')
    g2.add_argument(
        '-o', '--on', required=True, help='ON attribute, ' + message)
    g2.add_argument('-a', '--across',  nargs='+', default=[],
                    help='optional: ACROSS attribute(s), ' + message)
    g2.add_argument('-b', '--by', nargs='+', default=[],
                    help='optional: BY attribute(s), ' + message)
    g2.add_argument('-f', '--filt', nargs='+', default=[],
                    help='optional: filter specification(s), ' + message)
    g2.add_argument('-s', '--sample', default=None, type=float,
                    help='optional: if a real number in ]0;1[: sampling '
                         'proportion, if a strictly positive integer: number '
                         'of triplets to be sampled')
    # Regressors specification
    g3 = parser.add_argument_group('Regressors specification')
    g3.add_argument('-r', '--reg', nargs='+', default=[],
                    help='optional: regressor specification(s), ' + message)
    # Computation parameters
    g4 = parser.add_argument_group('Computation parameters')
    g4.add_argument('--stats_only', default=False, action='store_true',
                    help='add this flag if you only want some statistics '
                         'about the specified task')
    g4.add_argument('-v', '--verbose', default=0,
                    help='optional: level of verbosity required on the '
                         'standard output')
    g4.add_argument('--no_verif', default=False, action='store_true',
                    help='optional: skip the verification of the database '
                         'file consistancy')
    g4.add_argument('--features',
                    help='optional: feature file, verify the consistency '
                         'of the feature file with the item file')
    args = parser.parse_args()
    if os.path.exists(args.output) and not args.stats_only:
        print("WARNING: Overwriting task file " + args.output)
    if not args.no_verif and args.features:
        print("WARNING: Cannot verify the consistency of the item file {0} "
              "with the features file because the features file was not "
              "provided")
    task = Task(args.database, args.on, args.across,
                args.by, args.filt, args.reg, args.verbose, not args.no_verif,
                args.features)

    if not(args.stats_only):
        # generate triplets and unique pairs
        task.generate_triplets(args.output, args.sample)
    else:
        task.print_stats()
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  Source code for ABXpy.score

"""This module is used for computing the score of a task (see `task Module`_ on
how to create a task)

This module contains the actual computation of the score. It requires a task
and a distance, and redirect the output in a score file.

The main function takes a distance file and a task file as input to compute
the score of the task on those distances. X closer to A is associated with
a score of 1 and X closer to B with  score of -1.

The distances between pairs in the distance file must be ordered the same
way as the pairs in the task file, and the triplet score int the output
file will be ordered the same way as the triplets in the task file.

Usage
-----
Form the command line:

.. code-block:: bash

    python score.py data.abx data.distance data.score

In python:

.. code-block:: python

    import ABXpy.task
    import ABXpy.score
    # create a new task:
    myTask = ABXpy.task.Task('data.item', 'on_feature', 'across_feature', \
'by_feature', filters=my_filters, regressors=my_regressors)
    myTask.generate_triplets()
    #initialise distance
    #TODO shouldn't this be available from score
    # calculate the scores:
    ABXpy.score('data.abx', 'myDistance.???', 'data.score')
"""
# -*- coding: utf-8 -*-
"""
Created on Mon Oct 14 12:28:05 2013

@author: Thomas Schatz
"""

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(os.path.dirname(os.path.realpath(__file__)))
if not(package_path in sys.path):
    sys.path.append(package_path)

import h5py
import numpy as np
import ABXpy.h5tools.h52np as h52np
import ABXpy.h5tools.np2h5 as np2h5
import ABXpy.misc.type_fitting as type_fitting


# FIXME: include distance computation here
[docs]def score(task_file, distance_file, score_file=None, score_group='scores'):
    """Calculate the score of a task and put the results in a hdf5 file.

    Parameters
    ----------
    task_file : string
        The hdf5 file containing the task (with the triplets and pairs
        generated)
    distance_file : string
        The hdf5 file containing the distances between the pairs
    score_file : string, optional
        The hdf5 file that will contain the results
    """
    if score_file is None:
        (basename_task, _) = os.path.splitext(task_file)
        (basename_dist, _) = os.path.splitext(distance_file)
        score_file = basename_task + '_' + basename_dist + '.score'
    # file verification:
    assert os.path.exists(task_file), 'Cannot find task file ' + task_file
    assert os.path.exists(distance_file), ('Cannot find distance file ' +
                                           distance_file)
    assert not os.path.exists(score_file), ('score file already exist ' +
                                            score_file)
    # with h5py.File(task_file) as t:
    #bys = [by for by in t['triplets']]
    # FIXME skip empty by datasets, this should not be necessary anymore when
    # empty datasets are filtered at the task file generation level
    with h5py.File(distance_file) as d:
        bys = [by for by in d['distances']]
    for by in bys:
        with h5py.File(task_file) as t, h5py.File(distance_file) as d:
            n = t['triplets'][by].shape[0]
            # FIXME here we make the assumption
            # that this fits into memory ...
            dis = d['distances'][by][...]
            dis = np.reshape(dis, dis.shape[0])
            # FIXME idem + only unique_pairs used ?
            pairs = t['unique_pairs'][by][...]
            pairs = np.reshape(pairs, pairs.shape[0])
            base = t['unique_pairs'].attrs[by]
            pair_key_type = type_fitting.fit_integer_type((base) ** 2 - 1,
                                                          is_signed=False)
        with h52np.H52NP(task_file) as t:
            with np2h5.NP2H5(score_file) as s:
                inp = t.add_dataset('triplets', by)
                out = s.add_dataset('scores', by, n_rows=n, n_columns=1,
                                    item_type=np.int8)
                try:  # FIXME replace this by a for loop by making h52np
                    # implement the iterable pattern with next() outputing
                    # inp.read()
                    while True:  # FIXME keep the pairs in the file ?
                        triplets = pair_key_type(inp.read())
                        pairs_AX = triplets[:, 0] + base * triplets[:, 2]
                        # FIXME change the encoding (and type_fitting) so that
                        # A,B and B,A have the same code ... (take a=min(a,b),
                        # b=max(a,b))
                        pairs_BX = triplets[:, 1] + base * triplets[:, 2]
                        dis_AX = dis[np.searchsorted(pairs, pairs_AX)]
                        dis_BX = dis[np.searchsorted(pairs, pairs_BX)]
                        scores = (np.int8(dis_AX < dis_BX) -
                                  np.int8(dis_AX > dis_BX))
                        # 1 if X closer to A, -1 if X closer to B, 0 if equal
                        # distance (this doesn't use 0, 1/2, 1 to use the
                        # compact np.int8 data format)
                        out.write(np.reshape(scores, (scores.shape[0], 1)))
                except StopIteration:
                    pass

# FIXME write command-line interface
# detects whether the script was called from command-line

if __name__ == '__main__':

    import argparse

    # parser (the usage string is specified explicitly because the default
    # does not show that the mandatory arguments must come before the mandatory
    # ones; otherwise parsing is not possible beacause optional arguments can
    # have various numbers of inputs)
    parser = argparse.ArgumentParser(usage="%(prog)s task distance [score]",
                                     description='ABX score computation')
    # I/O files
    g1 = parser.add_argument_group('I/O files')
    g1.add_argument('task', help='task file generated by the task module, \
        containing the triplets and the pairs associated to the task \
        specification')
    g1.add_argument('distance', help='distance file generated by the distance \
        package, containing the distance between the pairs of a task')
    g1.add_argument('score', nargs='?', default=None, help='optional: score \
        file, where the results of the computation will be put')
    args = parser.parse_args()
    score(args.task, args.distance, args.score)
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  Source code for ABXpy.analyze

from __future__ import division
"""This module is used to analyse the results of an ABX discrimination task

It collapses the result and give the mean score for each block of triplets
sharing the same on, across and by labels. It output a tab separated csv file
which columns are the relevant labels, the average score and the number of
triplets in the block. See `Files format <FilesFormat.html>`_ for a more
in-depth explanation.

It requires a score file and a task file.

Usage
-----
Form the command line:

.. code-block:: bash

    python analyze.py data.score data.abx data.csv

In python:

.. code-block:: python

    import ABXpy.analyze
    # Prerequisite: calculate a task data.abx, and a score data.score
    ABXpy.analyze.analyze(data.score, data.abx, data.csv)
"""
# -*- coding: utf-8 -*-
"""
Created on Mon Oct 14 12:28:22 2013

@author: Thomas Schatz
"""
import h5py
import numpy as np
# import pandas
# import ast
import argparse
import os.path as path
import ABXpy.misc.type_fitting as type_fitting


# FIXME by_columns should be stored as attributes into the task file
# def analyze(task_file, score_file, analyze_file, by_columns=None):
#     """Analyse the results of a task

#     Parameters
#     ----------
#     task_file : string, hdf5 file
#         the file containing the triplets and pairs of the task
#     score_file : string, hdf5 file
#         the file containing the score of a task
#     analyse_file: string, csv file
#         the file that will contain the analysis
#     """
#     # FIXME memory issues ?
#     bys = []
#     by_scores = []
#     with h5py.File(score_file) as s:
#         for by in s['scores']:
#             scores = s['scores'][by][...]
#             scores = np.float64(np.reshape(scores, scores.shape[0]))
#             score = np.mean((scores + 1) / 2.)
#             bys.append(by)
#             by_scores.append(score)
#     df = pandas.DataFrame({'by level': bys, 'average ABX score': by_scores})
#     if not(by_columns is None):  # FIXME ugly fix
#         by_levels = np.array(map(ast.literal_eval, df['by level']))
#         d = dict(zip(by_columns, zip(*by_levels)))
#         for key in d:
#             df[key] = d[key]
#         del df['by level']
#     df.to_csv(analyze_file, sep='\t')


[docs]def npdecode(keys, max_ind):
    """Vectorized implementation of the decoding of the labels:
    i = (a1*n2 + a2)*n3 + a3 ...
    """
    res = np.empty((len(keys), len(max_ind)))
    aux = keys
    k = len(max_ind)
    for i in range(k - 1):
        res[:, k - 1 - i] = np.mod(aux, max_ind[k - 1 - i])
        aux = np.divide(aux - res[:, k - 1 - i], max_ind[k - 1 - i])
    res[:, 0] = aux
    return res



[docs]def unique_rows(arr):
    """Numpy unique applied to the row only.
    """
    return (np.unique(np.ascontiguousarray(arr)
                      .view(np.dtype((np.void,
                                      arr.dtype.itemsize * arr.shape[1]))))
            .view(arr.dtype).reshape(-1, arr.shape[1]))



[docs]def collapse(scorefile, taskfile, fid):
    """Collapses the results for each triplets sharing the same on, across and
    by labels.
    """
    # wf_tmp = open('tmp_pandas.txt', 'wb')
    scorefid = h5py.File(scorefile)
    taskfid = h5py.File(taskfile)
    nkeys = len(scorefid['scores'].keys())
    # results = []
    for key_idx, key in enumerate(scorefid['scores'].keys()):
        print 'collapsing {0}/{1}'.format(key_idx + 1, nkeys)
        context = key

        tfrk = taskfid['regressors'][key]

        tmp = tfrk[u'indexed_data']
        indices = np.array(tmp)
        if indices.size == 0:
            continue
        tmp = scorefid['scores'][key]
        scores_arr = np.array(tmp)
        tmp = np.ascontiguousarray(indices).view(
            np.dtype((np.void, indices.dtype.itemsize * indices.shape[1])))
        n_indices = np.max(indices, 0) + 1
        if np.prod(n_indices) > 18446744073709551615:
            print "type not big enough"
        ind_type = type_fitting.fit_integer_type(np.prod(n_indices),
                                                 is_signed=False)
        # encoding the indices of a triplet to a unique index
        new_index = indices[:, 0].astype(ind_type)
        for i in range(1, len(n_indices)):
            new_index = indices[:, i] + n_indices[i] * new_index

        permut = np.argsort(new_index)
        i_unique = 0
        # collapsing the score
        key_reg = new_index[permut[0]]
        mean = np.empty((len(permut), 3))
        mean[0] = [key_reg, scores_arr[permut[0]], 0]
        i_start = 0
        for i, p in enumerate(permut[1:]):
            i += 1
            if new_index[p] != key_reg:
                mean[i_unique, 1] = (np.mean(scores_arr[permut[i_start:i]])
                                     + 1) / 2
                mean[i_unique, 2] = i - i_start
                i_start = i
                i_unique += 1
                key_reg = new_index[p]
                mean[i_unique] = [key_reg, 0, 0]

        mean[i_unique] = [key_reg, (np.mean(scores_arr[permut[i_start:i + 1]])
                                    + 1) / 2, i - i_start + 1]
        mean = np.resize(mean, (i_unique + 1, 3))

        # retrieving the triplet indices from the unique index.
        tmp = npdecode(mean[:, 0], n_indices)

        regs = tfrk['indexed_datasets']
        indexes = []
        for reg in regs:
            indexes.append(tfrk['indexes'][reg][:])
        nregs = len(regs)

        for i, key in enumerate(tmp):
            aux = list()
            for j in range(nregs):
                aux.append(indexes[j][key[j]])
                # aux.append((indexes[regs[j]])[key[j]])
            score = mean[i, 1]
            n = mean[i, 2]
            result = aux + [context, score, int(n)]
            fid.write('\t'.join(map(str, result)) + '\n')
            # results.append(aux + [context, score, n])
            # wf_tmp.write('\t'.join(map(str, results[-1])) + '\n')

    # wf_tmp.close()
    # return results



[docs]def analyze(scorefile, taskfile, outfile):
    """Analyse the results of a task

    Parameters
    ----------
    task_file : string, hdf5 file
        the file containing the triplets and pairs of the task
    score_file : string, hdf5 file
        the file containing the score of a task
    analyse_file: string, csv file
        the file that will contain the analysis
    """
    with open(outfile, 'w+') as fid:
        taskfid = h5py.File(taskfile)
        aux = taskfid['regressors']
        tfrk = aux[aux.keys()[0]]
        regs = tfrk['indexed_datasets']
        string = ""
        for reg in regs:
            string += reg + "\t"
        string += "by\tscore\tn\n"
        fid.write(string)
        collapse(scorefile, taskfile, fid)
        # for r in results:
        #     fid.write('\t'.join(map(str, r)) + '\n')



[docs]def parse_args():
    parser = argparse.ArgumentParser(
        prog='collapse_results.py',
        formatter_class=argparse.RawDescriptionHelpFormatter,
        description='Collapse results of ABX on by conditions.',
        epilog="""Example usage:

$ ./collapse_results.py abx.score abx.task abx_collapsed.txt

collapses the scores in abx.score by the conditions in abx.task and outputs
to plain text format in abx_collapsed.txt.""")
    parser.add_argument('scorefile', metavar='SCORE',
                        nargs=1,
                        help='score file in hdf5 format')
    parser.add_argument('taskfile', metavar='TASK',
                        nargs=1,
                        help='task file in hdf5 format')
    parser.add_argument('output', metavar='OUTPUT',
                        nargs=1,
                        help='plain text output file')
    return vars(parser.parse_args())



if __name__ == '__main__':
    args = parse_args()
    scorefile = args['scorefile'][0]
    if not path.exists(scorefile):
        print 'No such file:', scorefile
        exit()
    taskfile = args['taskfile'][0]
    if not path.exists(taskfile):
        print 'No such file:', taskfile
        exit()
    outfile = args['output'][0]
    # if not path.exists(outfile):
    # print 'No such file:', outfile
    # exit()

    analyze(scorefile, taskfile, outfile)
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  Source code for ABXpy.sideop.side_operations_manager

# -*- coding: utf-8 -*-
"""
Created on Tue Nov 12 06:39:40 2013

:author: Thomas Schatz

Class working closely with task.py providing services for it, specifically by:
    - finding out the best point to execute side-operations (such as filtering
      and regressor generation) in the ABX task computation flow:

        * basically the more related a given side-operation is to the
          on/across/by structure of the ABX task, the earlier it can be
          executed and the lowest the computational cost is
    - providing methods to actually carry out these side-operations at the
      point in the execution flow to which they were attributed
"""

import copy


[docs]class SideOperationsManager(object):

    def __init__(self, db_hierarchy, on, across, by):

        # all columns
        self.extensions = ['', '_A', '_B', '_X', '_AB', '_AX', '_1', '_2']
        self.all_cols = {
            node.name for tree in db_hierarchy for node in tree.preOrder()}
        # FIXME add some checks that the original column names will not cause
        # parsing problems
        self.extended_cols = [
            col + ext for col in self.all_cols for ext in self.extensions]
        self.extended_cols_by_column = [
            [col + ext for col in self.all_cols] for ext in self.extensions]
        # find on/by/across descendant columns
        # db_hierarchy is a list of ABX.lib.tinytree object
        roots = [tree.findChild(lambda x: x.name == on[0])
                 for tree in db_hierarchy]
        for root in roots:
            if not(root is None):
                on_root = root
                break
        self.on_cols = {node.name for node in on_root.preOrder()}
        across_roots = []
        for col in across:
            roots = [tree.findChild(lambda x: x.name == col)
                     for tree in db_hierarchy]
            for root in roots:
                if not(root is None):
                    across_roots.append(root)
                    break
        self.across_cols = {col for root in across_roots for col in {
            node.name for node in root.preOrder()}}
        by_roots = []
        for col in by:
            roots = [tree.findChild(lambda x: x.name == col)
                     for tree in db_hierarchy]
            for root in roots:
                if not(root is None):
                    by_roots.append(root)
                    break
        self.by_cols = {col for root in by_roots for col in {
            node.name for node in root.preOrder()}}
        # other columns
        self.other_cols = set.difference(
            self.all_cols, set.union(self.on_cols, self.across_cols, self.by_cols))

        # containers could also add AX, AB, BX for further optimization (but
        # wait to see if this can really be useful)
        self.by = []  # one value for a whole 'by' database
        self.on_across_by = []  # one value for a whole ABX cell
        self.A = []  # value dependent on specific items in A column
        # value dependent on specific items in B column (or on their 'on'
        # property which we do not treat as a special case as there can be very
        # few elements with the same 'on' in a row in the B column)
        self.B = []
        # value dependent on specific items in X column (or on their 'across'
        # property which we do not treat as a special case as there can be very
        # few elements with the same 'across' in a row in the X colum)
        self.X = []
        self.ABX = []  # most general case

        self.by_context = {'by': set(), 'generic': set(), 'on_across_by': set(
        ), 'A': set(), 'B': set(), 'X': set(), 'ABX': set()}
        self.generic_context = {'generic': set()}
        self.on_context = {
            'on_across_by': set(), 'A': set(), 'B': set(), 'X': set(), 'ABX': set()}
        self.across_context = {
            'on_across_by': set(), 'A': set(), 'B': set(), 'X': set(), 'ABX': set()}
        self.A_context = {'A': set(), 'ABX': set()}
        self.B_context = {'B': set(), 'ABX': set()}
        self.X_context = {'X': set(), 'ABX': set()}

[docs]    def parse_extended_columns(self, columns):
        """Get radical and suffix part for every context_variable, returns the
        set of the encountered couples.
        """
        out = set()
        for var in columns:
            out.add(self.parse_extended_column(var))
        return out


[docs]    def parse_extended_column(self, column):
        """Get radical and suffix part of a context_variable.
        """
        for i, cols in enumerate(self.extended_cols_by_column):
            if column in cols:
                suffix = self.extensions[i]
                radical = column[:len(column) - len(self.extensions[i])]
                break
        return radical, suffix

     # check that something with a AX, AB or 1, 2 extension is an on/across
     # descendant and a correct one for AX, AB

[docs]    def check_extensions(self, elements):
        """Check that something with a AX, AB or 1, 2 extension is an on/across
        descendant and a correct one for AX, AB.
        """
        errC1 = "_1 or _2"
        errC2 = "_AX"
        errC3 = "_AB"
        onAndAcross = "on and across"
        on = "on"
        across = "across"

        def valueError(column, attr):
            return ValueError("Columns used with extensions " + column + " in \
                              filter and regressor specifications must be \
                              appropriately determined by the " + attr + " of \
                              the task defined.")
        for r, s in elements:
            C1 = (s in ['_1', '_2'] and
                  not(r in self.on_cols or r in self.across_cols))
            C2 = s == '_AX' and not(r in self.across_cols)
            C3 = s == 'AB' and not(r in self.on_cols)
            if C1:
                raise valueError(errC1, onAndAcross)
            if C2:
                raise valueError(errC2, on)
            if C3:
                raise valueError(errC3, across)


[docs]    def classify_by(self, elements, db_fun, db_variables):
        """Detect operations that depend only on a variable that is used as a
        'by' factor in the ABX task.
        """
        # set db_variables
        db_variables['by'] = {(r, s) for r, s in elements if r in self.by_cols}
        # check if we have only by descendants (with or without extension) and
        # classify these as 'by'
        if {r for r, s in elements}.issubset(self.by_cols):
            self.by.append(db_fun)
            self.by_context['by'].update(db_variables['by'])
            elements = {}
        else:
            # columns determined by 'by' are not considered further
            elements = {(r, s) for r, s in elements if r not in self.by_cols}
        return elements, db_variables


[docs]    def classify_generic(self, elements, db_fun, db_variables):
        """Detect operations that can be applied directly to the columns of the
        original database. This is subclass specific...
        """
        return elements, db_variables

    # detect operations that can be applied at the level of an on/across/by
    # block during the generation of the ABX triplets

[docs]    def classify_on_across_by(self, elements, db_fun, db_variables):
        """Detect operations that can be applied at the level of an
        on/across/by block during the generation of the ABX triplets.
        """
        if '' in {s for r, s in elements}:
            radical = {r for (r, s) in elements if s == ''}
            raise ValueError('Use of column name(s) %s without extension is \
                            ambiguous in this context' % radical)
        else:
            # find elements that do not depend on _1, _AX, AB, or (A or X and
            # are descendants of on) or (A or B and are descendants of across)
            condition = lambda r, s: (not(s in ['_1', '_AX', '_AB'])
                                      and not(s in ['_A', '_X']
                                              and r in self.on_cols)
                                      and not(s in ['A', 'B']
                                              and r in self.across_cols))
            db_variables['on'] = {(r, s) for r, s in elements if (
                not(condition(r, s)) and r in self.on_cols)}  # fill db_variables
            db_variables['across'] = {
                (r, s) for r, s in elements if (not(condition(r, s)) and r in self.across_cols)}
            elements = {e for e in elements if condition(e[0], e[1])}
            # if there are none, classify as on_across_by
            if not(elements):
                self.on_across_by.append(db_fun)
                self.by_context['on_across_by'].update(db_variables['by'])
                self.on_context['on_across_by'].update(db_variables['on'])
                self.across_context['on_across_by'].update(
                    db_variables['across'])
        return elements, db_variables

    # detect operations that depend on only one of the A, B or X factors inside an on/across/by block
    # other operations are classified as ABX (the most general)

[docs]    def classify_ABX(self, elements, db_fun, db_variables):
        """
        the only left extensions are either not descendant of on/across/by or descendant of across and _X or descendant of on and _B (i.e. _2)
        we do not try to batch the _2 because we think they are potentially too small, instead if necessary we should batch several consecutive calls
        """
        # set up db_variables
        # FIXME could/should group these three contexts ???? + ABX ????
        # in the remaining elements _2 is considered as _B for a on descendant,
        # _X for a across descendant, so we only have remaining columns with
        # _A, _B or _X
        interpret_2 = lambda r: '_B' if r in self.on_cols else '_X'
        get_ext = lambda r, s: interpret_2(r) if s == '_2' else s
        db_variables['A'] = {(r, s)
                             for r, s in elements if get_ext(r, s) == '_A'}
        db_variables['B'] = {(r, s)
                             for r, s in elements if get_ext(r, s) == '_B'}
        db_variables['X'] = {(r, s)
                             for r, s in elements if get_ext(r, s) == '_X'}
        # if there is only _Xs or only _Bs, or only _As: classify as
        # 'singleton'
        exts = {get_ext(r, s) for r, s in elements}
        if exts == set(['_A']):
            self.A.append(db_fun)
            self.A_context['A'].update(db_variables['A'])
            name = 'A'
        elif exts == set(['_B']):
            self.B.append(db_fun)
            self.B_context['B'].update(db_variables['B'])
            name = 'B'
        elif exts == set(['_X']):
            self.X.append(db_fun)
            self.X_context['X'].update(db_variables['X'])
            name = 'X'
        # else: classify as 'triplet' (could also have pairs, but do not
        # implement until proved useful)
        else:
            self.ABX.append(db_fun)
            self.A_context['ABX'].update(db_variables['A'])
            self.B_context['ABX'].update(db_variables['B'])
            self.X_context['ABX'].update(db_variables['X'])
            name = 'ABX'
        self.by_context[name].update(db_variables['by'])
        self.on_context[name].update(db_variables['on'])
        self.across_context[name].update(db_variables['across'])

    # db_fun implements the dbfun API

[docs]    def add(self, db_fun, name=None):
        elements = self.parse_extended_columns(db_fun.input_names)
        db_variables = {}
        self.check_extensions(elements)
        # find appropriate point of execution for db_fun
        elements, db_variables = self.classify_by(
            elements, db_fun, db_variables)
        if elements:
            elements, db_variables = self.classify_generic(
                elements, db_fun, db_variables)
            if elements:
                elements, db_variables = self.classify_on_across_by(
                    elements, db_fun, db_variables)
                if elements:
                    self.classify_ABX(elements, db_fun, db_variables)

    # could use arrays instead of lists for speed ?

[docs]    def set_by_context(self, context, stage, by_values):
        for radical, extension in self.by_context[stage]:
            context[radical + extension] = [by_values[radical]]
        return context

    # could use arrays instead of lists for speed ?

[docs]    def set_generic_context(self, context, stage, db):
        for radical, extension in self.generic_context[stage]:
            # note that in the current implementation the extension is always
            # ''
            context[radical + extension] = list(db[radical])
        return context


[docs]    def set_on_across_context(self, context, stage, on_across_values):
        # this list contains 0 or 1 elements
        for radical, extension in self.on_context[stage]:
            context[radical + extension] = [on_across_values[radical]]
        for radical, extension in self.across_context[stage]:
            context[radical + extension] = [on_across_values[radical]]
        return context
    # FIXME use a single function for set_by and set_on and set_across ?


[docs]    def set_A_B_X_context(self, context_field, context, stage, db, indices):
        field = getattr(self, context_field)
        for radical, extension in field[stage]:
            # FIXME might be faster to index once for all the columns ???
            context[radical + extension] = list(db[radical][indices])
        return context


[docs]    def set_ABX_context(self, context, db, triplets):
        # each column of triplets is redundant, this might be used to acess the
        # db more efficiently...
        context = self.set_A_B_X_context(
            'A_context', context, 'ABX', db, triplets[:, 0])
        context = self.set_A_B_X_context(
            'B_context', context, 'ABX', db, triplets[:, 1])
        context = self.set_A_B_X_context(
            'X_context', context, 'ABX', db, triplets[:, 2])
        return context

    # the evaluate_... functions are actually generators to allow lazy
    # evaluation for filters

[docs]    def evaluate_by(self, by_values):
        context = self.set_by_context({}, 'by', by_values)  # set up context
        # evaluate dbfun
        return singleton_result_generator(self.by, context)

    # context passed as an argument can be used to induce side-effects in the
    # result generator, for example for lazy filter evaluation

[docs]    def evaluate_generic(self, by_values, db, context=None):
        # set up context
        if context is None:
            context = {}
        context = self.set_by_context(context, 'generic', by_values)
        for var in context:
            context[var] = context[var] * len(db)
        context = self.set_generic_context(context, 'generic', db)
        # evaluate dbfuns
        return result_generator(self.generic, context)

    # from this point on, by design, we are sure that generic variables cannot
    # be needed for context

[docs]    def evaluate_on_across_by(self, on_across_by_values):
        # set up context
        context = self.set_by_context({}, 'on_across_by', on_across_by_values)
        context = self.set_on_across_context(
            context, 'on_across_by', on_across_by_values)
        # evaluate dbfuns
        return singleton_result_generator(self.on_across_by, context)

    # possible optimization: group A, B, X context in case there is some
    # overlap ?
    # context passed as an argument can be used to induce side-effects in the
    # result generator, for example for lazy filter evaluation

[docs]    def evaluate_A_B_X(self, name, on_across_by_values, db, indices, context=None):
        # set up context
        # context passed as an argument can be used to induce side-effects in
        # the result generator, for example for lazy filter evaluation
        if context is None:
            context = {}
        context = self.set_by_context({}, name, on_across_by_values)
        context = self.set_on_across_context(
            context, name,  on_across_by_values)
        for var in context:
            context[var] = context[var] * len(indices)
        context = self.set_A_B_X_context(
            name + '_context', context, name, db, indices)
        # evaluate dbfuns
        return result_generator(getattr(self, name), context)


[docs]    def evaluate_A(self, *args):
        return self.evaluate_A_B_X('A', *args)


[docs]    def evaluate_B(self, *args):
        return self.evaluate_A_B_X('B', *args)


[docs]    def evaluate_X(self, *args):
        return self.evaluate_A_B_X('X', *args)

    # FIXME implement evaluate_ABX
    # are db, indices the correct args ? or indices_A, indices_B, indices_X ? -> no triplets!!!
    # def evaluate_ABX(self, on_key, across_key, by_key, db, indices, context = None):
    #    if context is None: context = {}
    #    context = self.set_by_context({}, name, by_key)
    #    context = self.set_on_across_context(context, name, on_key, across_key)
    #    for var in context:
    #        context[var] = context[var] * len(indices)
    #    context = self.set_ABX_context(context, db, indices)




[docs]def result_generator(db_funs, context):
    # to avoid any undesirable side-effects a deep-copy of the context is made
    # each time
    return (db_fun.evaluate(copy.deepcopy(context)) for db_fun in db_funs)



[docs]def singleton_result_generator(db_funs, context):
    # to avoid any undesirable side-effects a deep-copy of the context is made
    # each time
    return (db_fun.evaluate(copy.deepcopy(context))[0] for db_fun in db_funs)

# db_fun.evaluate returns [[np_array_output_1_dbfun_1, np_array_output_2_dbfun_1,...], [np_array_output_1_dbfun_2, ...], ...]
# Would the previous functions change with VLEN outputs that would change
# this pattern ?


"""
def test():
    import ABX.lib.database
    _, db_h = ABX.lib.database.load('../test/AI/corpus/AI.item')
    som = SideOperationsManager(db_h, ['consonant'], ['talker'], ['syllable_type', 'vowel'])
"""
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  Source code for ABXpy.sideop.regressor_manager

# -*- coding: utf-8 -*-
"""
Created on Mon Dec 16 05:01:53 2013

:author: Thomas Schatz
"""

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(
    os.path.dirname(os.path.dirname(os.path.realpath(__file__))))
if not(package_path in sys.path):
    sys.path.append(package_path)

import ABXpy.sideop.side_operations_manager as side_operations_manager
import ABXpy.dbfun.dbfun_compute as dbfun_compute
import ABXpy.dbfun.dbfun_lookuptable as dbfun_lookuptable
import ABXpy.dbfun.dbfun_column as dbfun_column


[docs]class RegressorManager(side_operations_manager.SideOperationsManager):

    """Manage the regressors on attributes (on, across, by) or elements (A, B,
    X) for further processing
    """

    def __init__(self, db, db_hierarchy, on, across, by, regressors):
        side_operations_manager.SideOperationsManager.__init__(
            self, db_hierarchy, on, across, by)
        # add column functions for the default regressors: on_AB, on_X,
        # across_AX(s), across_B(s) (but not the by(s))
        default_regressors = [on[0] + '_1', on[0] + '_2']
        # check if no across were specified
        if not(self.across_cols == set(["#across"])):
            for col in self.across_cols:
                default_regressors.append(col + '_1')
                default_regressors.append(col + '_2')
        # FIXME add default regressors only if they are not already specified ?
        # FIXME do we really need to add the columns deriving from the original
        # on and across?
        regressors = regressors + default_regressors

        # reg can be: the name of a column of the database (possibly extended),
        # the name of lookup file, the name of a script, a script under the
        # form of a string (that doesnt end by .dbfun...)
        for reg in regressors:
            # instantiate appropriate dbfun
            if reg in self.extended_cols:  # column already in db
                col, _ = self.parse_extended_column(reg)
                db_fun = dbfun_column.DBfun_Column(reg, db, col, indexed=True)
            elif len(reg) >= 6 and reg[-6:] == '.dbfun':  # lookup table
                # ask for re-interpreted indexed outputs
                db_fun = dbfun_lookuptable.DBfun_LookupTable(reg, indexed=True)
            else:  # on the fly computation
                db_fun = dbfun_compute.DBfun_Compute(reg, self.extended_cols)
            self.add(db_fun)

        # regressor names and regressor index if needed

    # for generics: generate three versions of the regressor: _A, _B, and _X
[docs]    def classify_generic(self, elements, db_fun, db_variables):
        # check if there are only non-extended names
        if {s for r, s in elements} == set(['']):
            # for now raise an exception
            raise ValueError(
                'You need to explicitly specify the columns for which you want regressors (using _A, _B and _X extensions)')
            # FIXME finish the following code to replace the current exception ...
            # change the code and/or the synopsis to replace all columns by their name +'_A', '_B', or '_X'
            # if db_fun.mode == 'table lookup':
            #    definition = "with '%s' as reg: reg(%s%s, %s%s, ...)" % (db_fun.h5_file, db_fun.in_names[0], ext, db_fun.in_names[1], ext, ...)
            # else:
            # definition = f(db_fun.script) # f replaces all occurences of db_fun.extended_variables in the script string by _A,... version
            # need a function to regenerate python code from the a modified ast for this.
            # is it always a DBfun_Compute ?
            #            reg_A = dbfun_compute.DBfun_Compute(definition, self.extended_columns)
            #            reg_B = dbfun_compute.DBfun_Compute(definition, self.extended_columns)
            #            reg_X = dbfun_compute.DBfun_Compute(definition, self.extended_columns)
            #            self.add(reg_A)
            #            self.add(reg_B)
            #            self.add(reg_X)
            #elements = {}
        return elements, db_variables


[docs]    def set_by_regressors(self, by_values):
        self.by_regressors = [result for result in self.evaluate_by(by_values)]


[docs]    def set_on_across_by_regressors(self, on_across_by_values):
        self.on_across_by_regressors = [
            result for result in self.evaluate_on_across_by(on_across_by_values)]


[docs]    def set_A_regressors(self, on_across_by_values, db, indices):
        self.A_regressors = [
            result for result in self.evaluate_A(on_across_by_values, db, indices)]


[docs]    def set_B_regressors(self, on_across_by_values, db, indices):
        self.B_regressors = [
            result for result in self.evaluate_B(on_across_by_values, db, indices)]


[docs]    def set_X_regressors(self, on_across_by_values, db, indices):
        self.X_regressors = [
            result for result in self.evaluate_X(on_across_by_values, db, indices)]

    # FIXME implement ABX regressors

[docs]    def set_ABX_regressors(self, on_across_by_values, db, triplets):
        raise ValueError('ABX regressors not implemented')

    # FIXME current implem (here and also in dbfun.output_specs), does not
    # allow index sharing...

[docs]    def get_regressor_info(self):
        names = []
        indexes = {}
        reg_id = 0
        reg_id = self.fetch_regressor_info('by', reg_id)
        reg_id = self.fetch_regressor_info('on_across_by', reg_id)
        reg_id = self.fetch_regressor_info('A', reg_id)
        reg_id = self.fetch_regressor_info('B', reg_id)
        reg_id = self.fetch_regressor_info('X', reg_id)
        reg_id = self.fetch_regressor_info('ABX', reg_id)
        for field in ['by', 'on_across_by', 'A', 'B', 'X', 'ABX']:
            names = names + \
                [name for name_list in getattr(
                    self, field + '_names') for name in name_list]
            for dictionary in getattr(self, field + '_indexes'):
                for key, index in dictionary.iteritems():
                    indexes[key] = index
        return names, indexes


[docs]    def fetch_regressor_info(self, field, reg_id):
        setattr(self, field + '_names', [])
        setattr(self, field + '_indexes', [])
        for db_fun in getattr(self, field):
            nb_o, o_names, o_indexes = db_fun.output_specs()
            if o_names is None:  # give arbitrary names
                o_names = ['reg_' + str(reg_id + n) for n in range(nb_o)]
                reg_id = reg_id + nb_o
            getattr(self, field + '_names').append(o_names)
            getattr(self, field + '_indexes').append(o_indexes)
        return reg_id
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  Source code for ABXpy.sideop.filter_manager

# -*- coding: utf-8 -*-
"""
Created on Mon Dec 16 05:00:10 2013

@author: Thomas Schatz
"""

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(
    os.path.dirname(os.path.dirname(os.path.realpath(__file__))))
if not(package_path in sys.path):
    sys.path.append(package_path)

import ABXpy.sideop.side_operations_manager as side_operations_manager
import ABXpy.dbfun.dbfun_compute as dbfun_compute
import ABXpy.dbfun.dbfun_lookuptable as dbfun_lookuptable
import ABXpy.dbfun.dbfun_column as dbfun_column

import numpy as np


[docs]class FilterManager(side_operations_manager.SideOperationsManager):

    """Manage the filters on attributes (on, across, by) or elements (A, B, X)
    for further processing"""

    def __init__(self, db_hierarchy, on, across, by, filters):
        side_operations_manager.SideOperationsManager.__init__(
            self, db_hierarchy, on, across, by)
        # this case is specific to filters, it applies a generic filter to the
        # database before considering A, B and X stuff.
        self.generic = []

        # associate each of the provided filters to the appropriate point in
        # the computation flow
        # filt can be: the name of a column of the database (possibly
        # extended), the name of lookup file, the name of a script, a script
        # under the form of a string (that doesnt end by .dbfun...)
        for filt in filters:
             # instantiate appropriate dbfun
            if filt in self.extended_cols:  # column already in db
                db_fun = dbfun_column.DBfun_Column(filt, indexed=False)
                # evaluate context is wasteful in this case... not even
                # necessary to have a dbfun at all
            elif len(filt) >= 6 and filt[-6:] == '.dbfun':  # lookup table
                # ask for re-interpreted indexed outputs
                db_fun = dbfun_lookuptable.DBfun_LookupTable(
                    filt, indexed=False)
            else:  # on the fly computation
                db_fun = dbfun_compute.DBfun_Compute(filt, self.extended_cols)
            self.add(db_fun)

[docs]    def classify_generic(self, elements, db_fun, db_variables):
        # check if there are only non-extended names and, only if this is the
        # case, instantiate 'generic' field of db_variables
        if {s for r, s in elements} == set(['']):
            db_variables['generic'] = set(elements)
            self.generic.append(db_fun)
            self.generic_context['generic'].update(db_variables['generic'])
            elements = {}
        return elements, db_variables


[docs]    def by_filter(self, by_values):
        return singleton_filter(self.evaluate_by(by_values))


[docs]    def generic_filter(self, by_values, db):
        return db.iloc[vectorial_filter(lambda context: self.evaluate_generic(by_values, db, context), np.arange(len(db)))]


[docs]    def on_across_by_filter(self, on_across_by_values):
        return singleton_filter(self.evaluate_on_across_by(on_across_by_values))


[docs]    def A_filter(self, on_across_by_values, db, indices):
        return vectorial_filter(lambda context: self.evaluate_A(on_across_by_values, db, indices, context), indices)


[docs]    def B_filter(self, on_across_by_values, db, indices):
        return vectorial_filter(lambda context: self.evaluate_B(on_across_by_values, db, indices, context), indices)


[docs]    def X_filter(self, on_across_by_values, db, indices):
        return vectorial_filter(lambda context: self.evaluate_X(on_across_by_values, db, indices, context), indices)

    # FIXME implement ABX_filter

[docs]    def ABX_filter(self, on_across_by_values, db, triplets):
        raise ValueError('ABX filters not implemented')




[docs]def singleton_filter(generator):
    keep = True
    for result in generator:
        if not(result):
            keep = False
            break
    return keep



[docs]def vectorial_filter(generator, indices):
    """

    .. note:: To allow a lazy evaluation of the filter, the context is filtered
        explicitly which acts on the generator by a side-effect (dict being
        mutable in python)

    """
    kept = indices
    context = {}
    for result in generator(context):
        still_up = np.where(result)[0]
        kept = kept[still_up]
        for var in context:
            # keep testing only the case that are still possibly True
            context[var] = [context[var][e] for e in still_up]
            # FIXME wouldn't using only numpy arrays be more performant ?
        if not(kept.size):
            break
    return kept
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  Source code for ABXpy.h5tools.h5_handler

# -*- coding: utf-8 -*-
"""
Created on Tue Oct 15 09:48:31 2013

@author: Thomas Schatz
"""


"""
Sort rows of a several two dimenional numeric dataset (possibly with just one column) according to numeric key in two-dimensional key dataset 
with just one column (the first dimension of all datasets involved must match). The result replaces the original dataset
buffer size is in kilobytes.

Two things need improvement:
    backup solution is too slow for big files
    the case of very small files should be handled nicely by using internal sort
    
To gain time: could try to parallelize the sort, however not easy how it would work for the merging part...
Also cythonizing the 'read chunk' part might help getting more efficient when there are many chunks

Also should write a function to determine buffer_size based on amount of RAM and size of the file to be sorted:
    aim for 30 chunks or the least possible without exploding the RAM, except if file can be loaded in memory as a whole, then do internal sorting

"""

import numpy as np
import tempfile
import os
import h5py
import np2h5
import h52np  # FIXME shutil


[docs]class H5Handler(object):

    def __init__(self, h5file, keygroup, keyset, groups=None, datasets=None):
        if groups is None:
            groups = []
        if datasets is None:
            datasets = []
        paths = [g + '/' + d for g, d in zip(groups, datasets)]
        keypath = keygroup + '/' + keyset
        if keypath in paths:
            raise ValueError(
                'key dataset %s should not be in the list of datasets to be sorted: %s' % (keypath, paths))
        self.file = h5file
        self.groups = [keygroup] + groups
        self.datasets = [keyset] + datasets
        self.sources = zip(self.groups, self.datasets)

    # sort the content of several datasets with n lines and varying number of columns in an h5file according to the order specified in the first column of the 'key' dataset
    # the result replaces the original datasets
    # order is specified by integers and sort is done in increasing order
    # buffer size is in Ko
[docs]    def sort(self, buffer_size=1000, o_buffer_size=1000):

        # first backup file to be sorted
        self.backupDir = tempfile.mkdtemp()
        self.backup = os.path.join(self.backupDir, os.path.basename(self.file))
        # shutil.copyfile(self.file, self.backup) #FIXME if no backup is mad cannot recover from exceptions ...
        #
        try:
            with H5TMP() as tmp:
                with h5py.File(self.file) as f:

                    # check file structure
                    for g, d in self.sources:
                        if not(g + '/' + d in f):
                            raise IOError(
                                'Dataset %s does not exist in group %s of file %s!' % (d, g, self.file))

                    # set tmp file structure (cannot be done in __init__
                    # because the tmp file is destroyed as soon as the 'with'
                    # statement is exited)
                    for g in np.unique(self.groups):
                        tmp.create_group(g)

                    # initialize variables
                    self.tmp = tmp
                    dsets = [f[g][d] for g, d in self.sources]
                    n_rows = [dset.shape[0] for dset in dsets]
                    if not(all([n_row == n_rows[0] for n_row in n_rows])):
                        raise IOError(
                            'First dimensions of all the datasets should be the same')
                    self.n_row = n_rows[0]
                    self.n_columns = [dset.shape[1] for dset in dsets]
                    self.dtypes = [dset.dtype for dset in dsets]
                    dset_weights = [
                        dset.shape[1] * dset.dtype.itemsize for dset in dsets]
                    self.dsets = dsets
                    self.line_weight = np.sum(dset_weights)
                    buf_rows = int(
                        round(buffer_size * 1000. / self.line_weight))
                    row = 0
                    n_chunks = 0

                    # here default to internal sort if not enough rows ?

                    # sort
                    while row <= self.n_row - buf_rows:
                        self.extract_chunk(row, row + buf_rows, n_chunks)
                        n_chunks = n_chunks + 1
                        row = row + buf_rows

                    if row < self.n_row:
                        self.extract_chunk(row, self.n_row, n_chunks)
                        n_chunks = n_chunks + 1

                # merge (tmp still open but f closed, both are important (tmp destruction and backup))
                # try block to allow backup recovery if something goes wrong
                try:
                    with np2h5.NP2H5(self.file) as o:
                        with h52np.H52NP(tmp) as i:

                            # buf_size =  ? for i: n_chunks * n_line_buf * totallinecost = buf_size ...
                            # for o ?

                            # create n_datasets*n_chunks input buffers
                            # number of rows
                            i_buf_rows = int(round(buf_rows / n_chunks))
                            # might need to set up an explicit case for dealing
                            # with files that can fit in one chunk and remove
                            # these asserts
                            assert i_buf_rows > 0
                            i_buf = []
                            for ix, (g, d) in enumerate(self.sources):
                                buf1 = []
                                for c in range(n_chunks):
                                    buf_size = self.dtypes[
                                        ix].itemsize * self.n_columns[ix] * i_buf_rows / 1000.
                                    buf1.append(
                                        i.add_dataset(g, d + '_' + str(c), buf_size))
                                i_buf.append(buf1)

                            # create n_datasets output buffers
                            o_buf_rows = int(
                                round(1000. * o_buffer_size / self.line_weight))
                            assert o_buf_rows > 0
                            o_buf = []
                            for ix, (g, d) in enumerate(self.sources):
                                buf_size = self.dtypes[
                                    ix].itemsize * self.n_columns[ix] * o_buf_rows / 1000.
                                o_buf.append(o.add_dataset(g, d, self.n_row, self.n_columns[
                                             ix], buf_size, buf_size, self.dtypes[ix], overwrite=True))

                            # some redundancy could be removed from the following while + flushing
                            # while not all input datasets empty:
                            # sufficient to check key buffers only
                            while not(all([buf.dataset_empty() for buf in i_buf[0]])):

                                # find min of maxes (current tails) in key
                                min_tail = min(
                                    [buf.current_tail() for buf in i_buf[0] if not(buf.isempty())])

                                # find for each chunk the amount to be read
                                amounts = [
                                    buf.nb_lower_than(min_tail) for buf in i_buf[0]]
                                print(min_tail)
                                print(amounts)

                                # get the order on key for the concatenated
                                # data
                                data = []
                                # for all chunks: read up to the appropriate
                                # index, concatenate, sort and output
                                for c in range(n_chunks):
                                    if amounts[c] > 0:
                                        data.append(
                                            i_buf[0][c].read(amounts[c]))
                                data = np.concatenate(data)
                                order = np.argsort(data[:, 0])
                                o_buf[0].write(data[order, :])

                                # for all other dset use the order from the
                                # key:
                                for d in range(1, len(self.datasets)):
                                    data = []
                                    # for all chunks: read up to the
                                    # appropriate index, concatenate, sort and
                                    # output
                                    for c in range(n_chunks):
                                        if amounts[c] > 0:
                                            data.append(
                                                i_buf[d][c].read(amounts[c]))
                                    data = np.concatenate(data)
                                    o_buf[d].write(data[order, :])

                            # flush the buffers to finish
                            data = []
                            for c in range(n_chunks):
                                if not(i_buf[0][c].buffer_empty()):
                                    # read without argument gives the whole
                                    # buffer
                                    data.append(i_buf[0][c].read())
                            if data:  # False iff list is empty
                                data = np.concatenate(data)
                                order = np.argsort(data[:, 0])
                                o_buf[0].write(data[order, :])

                            for d in range(1, len(self.datasets)):
                                data = []
                                for c in range(n_chunks):
                                    if not(i_buf[d][c].buffer_empty()):
                                        # read without argument gives the whole
                                        # buffer
                                        data.append(i_buf[d][c].read())
                                if data:  # False iff list is empty
                                    data = np.concatenate(data)
                                    o_buf[d].write(data[order, :])

                # use the backup
                except:
                    # shutil.copyfile(self.backup, self.file) #FIXME not usable
                    # if backup isn't made
                    raise
        # delete the backup
        finally:
            # os.remove(self.backup)
            os.rmdir(self.backupDir)


[docs]    def extract_chunk(self, i_start, i_end, chunk_id):

        # get key order for the chunk
        key = self.dsets[0][i_start:i_end, 0]
        order = np.argsort(key)

        # sort all datasets according to it and store them
        for i, d in enumerate(self.dsets):
            # sort chunk
            chunk = d[i_start:i_end, :]
            chunk = chunk[order, :]
            # store chunk
            chunk_name = self.datasets[i] + '_' + str(chunk_id)
            g = self.groups[i]
            self.tmp[g].create_dataset(
                chunk_name, (i_end - i_start, self.n_columns[i]), dtype=d.dtype)
            self.tmp[g][chunk_name][:, :] = chunk


# Class for creating a temporary h5 file. Should be used with the 'with'
# statement. The temporary file will be erased upon exiting the 'with'
# statement


[docs]class H5TMP(object):

    def __init__(self):
        self.tmpdir = tempfile.mkdtemp()
        self.tmpfile = os.path.join(self.tmpdir, 'tmp.h5')

    def __enter__(self):
        self.tmp = h5py.File(self.tmpfile)
        return self.tmp

    def __exit__(self, eType, eValue, eTrace):
        try:
            self.tmp.close()
            os.remove(self.tmpfile)
            os.rmdir(self.tmpdir)
        except:
            print('problem')
            # here could log a warning...
            pass



[docs]def test():

    # generate random h5 file
    n1 = 10
    n2 = 1000
    np.random.seed(42)
    folder = tempfile.mkdtemp()
    with h5py.File(os.path.join(folder, 'tmp.h5')) as fh:
        fh.create_group('key')
        fh['key'].create_dataset('k', (n2 * n1, 1), np.int64)
        fh.create_group('data')
        fh['data'].create_dataset('f', (n2 * n1, 3), np.float64)
        fh['data'].create_dataset('i', (n2 * n1, 5), np.int64)
        for i in range(n1):
            keys = np.random.randint(10 ** 12, size=(n2, 1))
            fh['key']['k'][i * n2:(i + 1) * n2, :] = keys
            floats = np.random.rand(n2, 3)
            fh['data']['f'][i * n2:(i + 1) * n2, :] = floats
            integers = np.random.randint(10 ** 12, size=(n2, 5))
            fh['data']['i'][i * n2:(i + 1) * n2, :] = integers

    #folder = '/var/folders/ma/maqYoEehEsiaVpQWYhnOr++++TY/-Tmp-/tmpaLxTaQ'
    # test sort on it
    h = H5Handler(
        os.path.join(folder, 'tmp.h5'), 'key', 'k', ['data', 'data'], ['f', 'i'])
    h.sort(100, 100)

    # get the same in a regular arrays and compare with regular sorting
    # ...
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  Source code for ABXpy.h5tools.np2h5

# -*- coding: utf-8 -*-
"""
Created on Thu Sep 19 13:46:18 2013

@author: Thomas Schatz

Class for efficiently writing to disk (in a specified dataset of a HDF5 file)
simple two-dimensional numpy arrays that are incrementally generated along the first dimension.
It uses buffers to avoid small I/O.

It needs to be used within a 'with' statement, so as to handle buffer flushing and opening and closing of the underlying HDF5 file smoothly.

Buffer size should be chosen according to speed/memory trade-off. Due to cache issues there is probably an optimal size.

The size of the dataset to be written must be known in advance, excepted when overwriting an existing dataset. 
Not writing exactly the expected amount of data causes an Exception to be thrown excepted is the fixed_size option was set to False when adding the dataset.
"""

import numpy as np
import h5py


[docs]class NP2H5(object):

    # sink is the name of the HDF5 file to which to write, buffer size is in
    # kilobytes

    def __init__(self, h5file):
        # set up output file and buffer list
        if isinstance(h5file, str):
            self.manage_file = True
            self.filename = h5file
            self.file_open = False
        else:  # supposed to be a h5 file handle
            self.manage_file = False
            self.file_open = True
            self.file = h5file
            self.filename = h5file.filename
        self.buffers = []

    # open HDF5 file in 'with' statement
    def __enter__(self):
        if not(self.file_open):
            self.file = h5py.File(self.filename)
            self.file_open = True
        return self

    # flush buffers and close HDF5 file in 'with' statement
    def __exit__(self, eType, eValue, eTrace):
        try:
            if self.file_open:
                for buf in self.buffers:
                    buf.flush()
                if self.manage_file:
                    self.file.close()
                    self.file_open = False
            # if there was an error, delete dataset, otherwise check that the
            # amount of data actually written is consistent with the size of
            # the datasets
            if eValue is not None:
                if not(self.file_open):
                    self.file = h5py.File(self.filename)
                    self.file_open = True
                for buf in self.buffers:
                    buf.delete()
                if self.manage_file:
                    self.file.close()
                    self.file_open = False
            # check that all buffers were completed (defaults to true for
            # dataset without a fixed size)
            elif not(all([buf.iscomplete() for buf in self.buffers])):
                raise Warning(
                    'File %s, the amount of data actually written is not consistent with the size of the datasets' % self.filename)
        except:
            # raise the first exception
            if eValue is not None:
                # FIXME the first exception will be raised, but could log a
                # warning here ...
                pass
            else:
                raise

[docs]    def add_dataset(self, group, dataset, n_rows=0, n_columns=None, chunk_size=100, buf_size=100, item_type=np.int64, overwrite=False, fixed_size=True):
        if n_columns is None:
            raise ValueError(
                'You have to specify the number of columns of the dataset.')
        if self.file_open:
            buf = NP2H5buffer(self, group, dataset, n_rows, n_columns,
                              chunk_size, buf_size, item_type, overwrite, fixed_size)
            self.buffers.append(buf)
            return buf
        else:
            raise IOError(
                "Method add_dataset of class NP2H5 can only be used within a 'with' statement!")




[docs]class NP2H5buffer(object):

    # buf_size in Ko

    def __init__(self, parent, group, dataset, n_rows, n_columns, chunk_size, buf_size, item_type, overwrite, fixed_size):

        assert parent.file_open

        # check coherency of arguments if size is fixed or not
        if n_rows == 0 and fixed_size:
            raise ValueError(
                'A dataset with a fixed size cannot have zero lines')
        if overwrite and not(fixed_size):
            raise ValueError(
                'Cannot overwrite a dataset without a specified fixed size')
        self.fixed_size = fixed_size

        # check type argument
        # dtype call is needed to access the itemsize attribute in case a
        # built-in type was specified
        self.type = np.dtype(item_type)
        if self.type.itemsize == 0:
            raise AttributeError(
                'NP2H5 can only be used with numpy arrays whose items have a fixed size in memory')

        # initialize buffer
        self.buf_len = nb_lines(self.type.itemsize, n_columns, buf_size)
        self.buf = np.zeros([self.buf_len, n_columns], dtype=self.type)
        self.buf_ix = 0

        # set up output dataset
        self.dataset_ix = 0
        # fail if dataset already exists and overwrite=False otherwise create
        # it or overwrite it
        if group + '/' + dataset in parent.file:
            if overwrite:
                self.dataset = parent.file[group][dataset]
                if self.dataset.shape[0] != n_rows or self.dataset.shape[1] != n_columns or self.dataset.dtype != self.type:
                    raise IOError(
                        'Overwriting a dataset is only possible if it already has the correct shape and dtype')
            else:
                raise IOError(
                    'Dataset %s already exists in file %s!' % (dataset, parent.filename))
        else:
            # if necessary create group
            try:
                g = parent.file[group]
            except KeyError:
                g = parent.file.create_group(group)
            # create dataset
            if self.fixed_size:
                # would it be useful to chunk here?
                g.create_dataset(dataset, (n_rows, n_columns), dtype=self.type)
            else:
                chunk_lines = nb_lines(
                    self.type.itemsize, n_columns, chunk_size)
                g.create_dataset(dataset, (n_rows, n_columns), dtype=self.type, chunks=(
                    chunk_lines, n_columns), maxshape=(None, n_columns))
            self.dataset = parent.file[group][dataset]

        # store useful parameters
        self.n_rows = n_rows
        self.n_columns = n_columns
        self.parent = parent

[docs]    def write(self, data):
        # fail if not used in a with statement of a parent NP2H5 object
        if not(self.parent.file_open):
            raise IOError(
                "Method write of class NP2H5buffer can only be used within a 'with' statement of parent NP2H5 object!")
        target_ix = self.buf_ix + data.shape[0]
        # if size is not of fixed size, check that it is big enough
        if not(self.fixed_size):
            necessary_rows = self.dataset_ix + \
                self.buf_len * (target_ix // self.buf_len)
            if necessary_rows > self.n_rows:
                self.n_rows = necessary_rows
                # maybe should use larger increments ? could use chunk size as
                # a basis for the increments instead of buf_len if useful
                self.dataset.resize((self.n_rows, self.n_columns))
        # while buffer is full dump it to file
        while target_ix >= self.buf_len:
            # fill buffer
            buffer_space = self.buf_len - self.buf_ix
            self.buf[self.buf_ix:] = data[:buffer_space, :]
            # dump buffer to file
            ix_start = self.dataset_ix
            ix_end = self.dataset_ix + self.buf_len
            self.dataset[ix_start:ix_end, :] = self.buf
            self.dataset_ix = ix_end
            # reset variables for next iteration
            self.buf_ix = 0
            data = data[buffer_space:, :]
            target_ix = target_ix - self.buf_len
        # put remaining data in buffer
        self.buf[self.buf_ix:target_ix, :] = data
        self.buf_ix = target_ix


[docs]    def flush(self):
        assert self.parent.file_open
        if self.buf_ix > 0:
            ix_start = self.dataset_ix
            ix_end = self.dataset_ix + self.buf_ix
            if not(self.fixed_size) and ix_end > self.n_rows:
                self.dataset.resize((ix_end, self.n_columns))
            self.dataset[ix_start:ix_end, :] = self.buf[:self.buf_ix]
            self.dataset_ix = ix_end
            self.buf_ix = 0


[docs]    def delete(self):
        assert self.parent.file_open
        del self.dataset


[docs]    def iscomplete(self):
        if self.fixed_size:
            test = self.dataset_ix == self.n_rows
        else:
            test = True
        return test


# item_size given in bytes, size_in_mem given in kilobytes


[docs]def nb_lines(item_size, n_columns, size_in_mem):
    return int(round(size_in_mem * 1000. / (item_size * n_columns)))
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  Source code for ABXpy.distances.distances

# -*- coding: utf-8 -*-
"""
Created on Thu May  8 04:07:43 2014

@author: Thomas Schatz
"""

import h5py
import numpy as np
import pandas
import multiprocessing
import os
import time
import traceback
import sys
try:
    import h5features
except ImportError:
    sys.path.insert(0, os.path.join(
        os.path.dirname(os.path.dirname(os.path.dirname(os.path.dirname(
            os.path.realpath(__file__))))), 'h5features'))
    import h5features

# FIXME Enforce single process usage when using python compiled with OMP
# enabled

# FIXME detect when multiprocessed jobs crashed
# FIXME do a separate functions: generic load_balancing
# FIXME write distances in a separate file


[docs]def create_distance_jobs(pair_file, distance_file, n_cpu):
    # FIXME check (given an optional checking function)
    # that all features required in feat_dbs are indeed present in feature
    # files

    # getting 'by' datasets characteristics
    with h5py.File(pair_file) as fh:
        by_dsets = [by_dset for by_dset in fh['unique_pairs']]
        by_n_pairs = []  # number of distances to be computed for each by db
        for by_dset in by_dsets:
            by_n_pairs.append(fh['unique_pairs'][by_dset].shape[0])
    # initializing output datasets
    with h5py.File(distance_file) as fh:
        g = fh.create_group('distances')
        for n, by_dset in zip(by_n_pairs, by_dsets):
            g.create_dataset(by_dset, shape=(n, 1), dtype=np.float)
    """
    #### Load balancing ####
    Heuristic: each process should have approximately
    the same number of distances to compute.
        1 - 'by' blocks bigger than n_pairs/n_proc are divided into blocks
            of size n_pairs/n_proc + a remainder block
        2 - iteratively the cpu with the lowest number of distances gets
            attributed the biggest remaining block
    This will not be a good heuristic if the average time required to compute
    a distance varies widely from one 'by' dataset to another or if the i/o
    time is larger than the time required to compute the distances.
    """
    # step 1
    by_n_pairs = np.int64(by_n_pairs)
    total_n_pairs = np.sum(by_n_pairs)
    max_block_size = np.int64(np.ceil(total_n_pairs / np.float(n_cpu)))
    by = []
    start = []
    stop = []
    n_dist = []
    for n_pairs, dset in zip(by_n_pairs, by_dsets):
        sta = 0
        sto = 0
        while n_pairs > 0:
            if n_pairs > max_block_size:
                amount = max_block_size
            else:
                amount = n_pairs
            n_pairs = n_pairs - amount
            sto = sto + amount
            by.append(dset)
            start.append(sta)
            stop.append(sto)
            n_dist.append(amount)
            sta = sta + amount
    # step 2
    # blocks are sorted according to the number of distances they contain
    # (in decreasing order, hence the [::-1])
    order = np.argsort(np.int64(n_dist))[::-1]
    # associated cpu for each block in zip(by, start, stop, n_dist)
    cpu = np.zeros(len(by), dtype=np.int64)
    cpu_loads = np.zeros(n_cpu, dtype=np.int64)
    for i in order:
        idlest_cpu = np.argmin(cpu_loads)
        cpu[i] = idlest_cpu
        cpu_loads[idlest_cpu] = cpu_loads[idlest_cpu] + n_dist[i]
    # output job description for each cpu
    by = np.array(by)  # easier to index...
    start = np.array(start)
    stop = np.array(stop)
    jobs = []
    for i in range(n_cpu):
        indices = np.where(cpu == i)[0]
        _by = list(by[indices])
        _start = start[indices]
        _stop = stop[indices]
        job = {'pair_file': pair_file, 'by': _by,
               'start': _start, 'stop': _stop}
        jobs.append(job)
    return jobs


"""
If there are very large by blocks, two additional
things could help optimization:
    1. doing co-clustering inside of the large by blocks
        at the beginning to get two types of blocks:
        sparse and dense distances (could help if i/o is a problem
        but a bit delicate)
    2. rewriting the features to accomodate the co-clusters
If there are very small by blocks and i/o become too slow
could group them into intermediate size h5features files
"""

"""
This function can be used concurrently by several processes.
When it is the case synchronization of the writing operations in
the target distance_file is required by HDF5.
The current solution uses a global lock for the whole file.
Since each job is writing in different places, it should in principle be
possible to do all the write concurrently if ever necessary, using parallel
HDF5 (based on MPI-IO).
"""


[docs]def run_distance_job(job_description, distance_file, distance,
                     feature_files, feature_groups, splitted_features,
                     job_id, distance_file_lock=None):
    if distance_file_lock is None:
        synchronize = False
    else:
        synchronize = True
    if not(splitted_features):
        times = {}
        features = {}
        for feature_file, feature_group in zip(feature_files, feature_groups):
            t, f = h5features.read(feature_file, feature_group)
            assert not(set(times.keys()).intersection(
                t.keys())), ("The same file is indexed by (at least) two "
                             "different feature files")
            times.update(t)
            features.update(f)
        get_features = Features_Accessor(times, features).get_features_from_raw
    pair_file = job_description['pair_file']
    n_blocks = len(job_description['by'])
    for b in range(n_blocks):
        print('Job %d: computing distances for block %d on %d' % (job_id, b,
                                                                  n_blocks))
        # get block spec
        by = job_description['by'][b]
        start = job_description['start'][b]
        stop = job_description['stop'][b]
        if splitted_features:
            # FIXME modify feature_file/feature_group to adapt to 'by'
            # FIXME any change needed when several feature files before
            # splitting ?
            times = {}
            features = {}
            for feature_file, feature_group in zip(feature_files,
                                                   feature_groups):
                t, f = h5features.read(feature_file, feature_group)
                assert not(set(times.keys()).intersection(
                    t.keys())), ("The same file is indexed by (at least) two "
                                 "different feature files")
                times.update(t)
                features.update(f)
            accessor = Features_Accessor(times, features)
            get_features = accessor.get_features_from_splitted
        # load pandas dataframe containing info for loading the features
        store = pandas.HDFStore(pair_file)
        by_db = store['feat_dbs/' + by]
        store.close()
        # load pairs to be computed
        # indexed relatively to the above dataframe
        with h5py.File(pair_file) as fh:
            pair_list = fh['unique_pairs/' + by][start:stop, 0]
            base = fh['unique_pairs'].attrs[by]
        A = np.mod(pair_list, base)
        B = pair_list // base
        pairs = np.column_stack([A, B])
        n_pairs = pairs.shape[0]
        # get dataframe with one entry by item involved in this block
        # indexed by its 'by'-specific index
        by_inds = np.unique(np.concatenate([A, B]))
        items = by_db.iloc[by_inds]
        # get a dictionary whose keys are the 'by' indices
        features = get_features(items)
        dis = np.empty(shape=(n_pairs, 1))
        # FIXME: second dim is 1 because of the way it is stored to disk,
        # but ultimately it shouldn't be necessary anymore
        # (if using axis arg in np2h5, h52np and h5io...)
        for i in range(n_pairs):
            dataA = features[pairs[i, 0]]
            dataB = features[pairs[i, 1]]
            try:
                dis[i, 0] = distance(dataA, dataB)
            except ValueError as e:
                raise ValueError(
                    "Error with the files {0} and {1}: {2}"
                    .format(items['file'][pairs[i, 0]],
                            items['file'][pairs[i, 1]], e.value))
        if synchronize:
            distance_file_lock.acquire()
        with h5py.File(distance_file) as fh:
            fh['distances/' + by][start:stop, :] = dis
        if synchronize:
            distance_file_lock.release()


# mem in megabytes
# FIXME allow several feature files?
# and/or have an external utility for concatenating them?
# get rid of the group in feature file (never used ?)

[docs]def compute_distances(feature_file, feature_group, pair_file, distance_file,
                      distance, n_cpu=None, mem=1000,
                      feature_file_as_list=False):
    if n_cpu is None:
        n_cpu = multiprocessing.cpu_count()
    if not(feature_file_as_list):
        feature_files = [feature_file]
        feature_groups = [feature_group]
    else:
        feature_files = feature_file
        feature_groups = feature_group
    # FIXME if there are other datasets in feature_file this is not accurate
    mem_needed = 0
    for feature_file in feature_files:
        feature_size = os.path.getsize(feature_file) / float(2 ** 20)
        mem_needed = feature_size * n_cpu + mem_needed
    splitted_features = False
    #splitted_features = mem_needed > mem
    # if splitted_features:
    #    split_feature_file(feature_file, feature_group, pair_file)
    jobs = create_distance_jobs(pair_file, distance_file, n_cpu)
    results = []
    if n_cpu > 1:
        # use of a manager seems necessary because we're using a Pool...
        distance_file_lock = multiprocessing.Manager().Lock()
        pool = multiprocessing.Pool(n_cpu)
        try:
            for i, job in enumerate(jobs):
                print('launching job %d' % i)
                # hack to get details of exceptions in child processes
                worker = print_exception(run_distance_job)
                result = pool.apply_async(worker,
                                          (job, distance_file, distance,
                                           feature_files, feature_groups,
                                           splitted_features,
                                           i, distance_file_lock))
                results.append(result)
                time.sleep(10)
            pool.close()
            # wait for results
            # using 'get' allow detecting exceptions in child processes
            finished_jobs = [False] * len(jobs)
            while not(all(finished_jobs)):
                for i, result in enumerate(results):
                    try:
                        result.get(1)  # wait 1 second
                        finished_jobs[i] = True
                    except multiprocessing.TimeoutError:
                        pass
        finally:
            pool.close()  # in case it wasn't done before
            # recommended in multiprocessing doc to avoid zombie process (?)
            pool.join()
    else:
        run_distance_job(jobs[0], distance_file, distance,
                         feature_files, feature_groups, splitted_features, 1)


# hack to get details of exceptions in child processes
# FIXME use as a decorator?

[docs]class print_exception(object):

    def __init__(self, fun):
        self.fun = fun

    def __call__(self, *args, **kwargs):
        try:
            return self.fun(*args, **kwargs)
        except Exception:
            print(traceback.format_exc())
            raise



[docs]class Features_Accessor(object):

    def __init__(self, times, features):
        self.times = times
        self.features = features

[docs]    def get_features_from_raw(self, items):
        features = {}
        for ix, f, on, off in zip(items.index, items['file'],
                                  items['onset'], items['offset']):
            t = np.where(np.logical_and(self.times[f] >= on,
                                        self.times[f] <= off))[0]
            features[ix] = self.features[f][t, :]
        return features


[docs]    def get_features_from_splitted(self, items):
        features = {}
        for ix, f, on, off in zip(items.index, items['file'],
                                  items['onset'], items['offset']):
            features[ix] = self.features[f + '_' + str(on) + '_' + str(off)]
        return features

# write split_feature_file, such that it create the appropriate files
# + check that no filename conflict can occur in:
# (f + '_' + str(on) + '_' + str(off))
# -> mem -> mem_by_cpu
# if not enough mem_by_cpu to load whole dataset:
# rewrite files of size matching mem_by_cpu using the structure of the jobs
# do not rewrite items of a by block if not used in considered job
# only way this can fail is if some (sub-)by blocks contain too many items for
# being stored in mem_by_cpu
# do not treat this case for now, but detect it and if it ever happens:
#   divide items in (items_1, items_2,....)
#   read items_1, then items_1, items_2, then items_1, items_3...
# if this ever proves too slow: could use co-clustering on the big by blocks,
# use it for the job creation and adopt smarter loading schemes



if __name__ == '__main__':

    import argparse
    import metrics.cosine as cosine
    import metrics.dtw as dtw

    def dtw_cosine_distance(x, y):
        return dtw.dtw(x, y, cosine.cosine_distance)

    # parser (the usage string is specified explicitly because the default
    # does not show that the mandatory arguments must come before the
    # mandatory ones; otherwise parsing is not possible beacause optional
    # arguments can have various numbers of inputs)
    parser = argparse.ArgumentParser(usage="%(prog)s features task [distance]"
                                           " [-o output]",
                                     description='ABX distance computation')
    # I/O files
    g1 = parser.add_argument_group('I/O files')
    g1.add_argument('features', help='feature file')
    g1.add_argument('task', help='task file generated by the task module, \
        containing the triplets and the pairs associated to the task \
        specification')
    g1.add_argument('distance', nargs='?', default=None,
                    help='optional, callable: distance to use')
    g1.add_argument(
        '-o', '--output', help='optional: output distance file')
    g1.add_argument(
        '-n', '--ncpu', default=None, help='optional: number of cpus to use')
    args = parser.parse_args()
    compute_distances(args.features, '/features/', args.task,
                      args.output, dtw_cosine_distance, n_cpu=args.ncpu)
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  Source code for ABXpy.distances.metrics.cosine

# -*- coding: utf-8 -*-
"""
Created on Wed Jan 22 01:47:42 2014

@author: Thomas Schatz
"""
import numpy as np
import scipy

# FIXME change name to just distance ou distance_matrix?
# compute cosine distances between all possible pairs of lines in the x and y matrix
# x and y should be 2D numpy arrays with "features" on the lines and "times" on the columns
# x, y must be float arrays


[docs]def cosine_distance(x, y):
    assert (x.dtype == np.float64 and y.dtype == np.float64) or (
        x.dtype == np.float32 and y.dtype == np.float32)
    x2 = np.sqrt(np.sum(x ** 2, axis=1))
    y2 = np.sqrt(np.sum(y ** 2, axis=1))
    ix = x2 == 0.
    iy = y2 == 0.
    d = np.dot(x, y.T) / (np.outer(x2, y2))
    # DPX: to prevent the stupid scipy to collapse the array into scalar
    if d.shape == (1, 1):
        d = np.array([[np.float64(scipy.arccos(d) / np.pi)]])
    else:
        # costly in time (half of the time), so check if really useful for dtw
        d = np.float64(scipy.arccos(d) / np.pi)

    d[ix, :] = 1.
    d[:, iy] = 1.
    d[ix, iy] = 0.
    assert np.all(d >= 0)
    return d



[docs]def normalize_cosine_distance(x, y):
    x /= x.sum(1).reshape(x.shape[0], 1)
    y /= y.sum(1).reshape(y.shape[0], 1)
    return cosine_distance(x, y)
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  Source code for ABXpy.dbfun.dbfun_compute

# -*- coding: utf-8 -*-
"""
Created on Mon Oct 14 16:59:27 2013

@author: Thomas Schatz

Class for defining and computing efficiently functions of the columns of a
database.
Implements the DBfun API
"""


import ast
import dbfun
import dbfun_lookuptable
import lookuptable_connector


# FIXME remove dbfun prefix from dbfun_lookuptable and dbfun_connector ?
[docs]class DBfun_Compute(dbfun.DBfun):

    def __init__(self, definition, columns):

        self.columns = set(columns)
        # set script
        if len(definition) >= 3 and definition[-3:] == '.py':
            with open(definition) as script_file:
                self.script = script_file.read()
        else:
            self.script = definition
        self.parse()
        # FIXME allow users to specify the content of n_outputs and/or
        # output_names from command-line (currently it will always be 1,
        # None...)
        self.n_outputs = 1
        self.output_names = None

    # slow but not likely to be critical
[docs]    def parse(self):
        """
        first separate the script defining the function into various components
        (import statements, with 'h5file' statement, synopsis definition, main
        code)
        """
        tree = ast.parse(self.script)
        # find and extract imports
        imports = [stat for stat in tree.body if isinstance(
            stat, (ast.ImportFrom, ast.Import))]
        rest = [stat for stat in tree.body if not(
            isinstance(stat, (ast.ImportFrom, ast.Import)))]
        # store ast with import statements
        # can be executed later using: exec(self.import_bytecode)
        self.import_bytecode = compile(ast.Module(imports), '', mode='exec')
        tree = ast.Module(rest)
        # look for a with statement with a string, store context info and
        # remove with statement
        tree = self.process_with(tree)
        # check that last line is an expression
        expression = tree.body[-1]
        if not(isinstance(expression, ast.Expr)):
            raise ValueError(
                'The following script should finish by an expression: %s'
                % self.script)
        # store what is left
        self.main_ast = tree
        """
        second find column names in the main code so as to determine what
        context is used and check coherence
        """
        # find the list of the names of the variables in the main ast
        visitor = nameVisitor()  # see definition of this class below
        visitor.visit(self.main_ast)
        names = set(visitor.names)
        # FIXME could add a check that all names correspond either to a bound
        # variable or is in self.columns
        # need a way to get a list of unbound variable ????
        # then would raise ValueError('There are unbound variables in script
        # %s' % self.script)
        # For now: just consider that the inputs are the intersection of the
        # element of names and of self.columns
        # FIXME document that this means that using local variables with the
        # same name as db_columns in the scripts will affect the synopsis of
        # the dbfun ...
        self.input_names = list(names.intersection(self.columns))
        """
        third parse final expression and additional code asts for nodes that
        involve aliases of the aux_files, get the hierarchy of calls
        to aux_files, check that it is flat, compile the corresponding partial
        bytecodes and collect all the info necessary for efficient evaluation
        of the code
        """
        if self.aux_functions:
            connector = lookuptable_connector.LookupTableConnector(
                self.script, self.aliases)
            connector.visit(self.main_ast)
            # self.code_nodes contains a list of dictionaries containing the
            # info for the various calls to function defined in auxiliary h5
            # files
            # each dictionry contains entries: 'child_asts', 'varname' and
            # 'function' and optionnally 'output_cols'
            self.code_nodes = self.main_ast.code_nodes
            # clean the main ast
            del(self.main_ast.code_nodes)
        else:
            self.code_nodes = []
        # compile all asts, with final expr apart
        # without the .value you only get a ast.Expr instead of getting the
        # actual expr
        self.final_ast = ast.Expression(self.main_ast.body[-1].value)
        self.main_ast.body = self.main_ast.body[:-1]
        for dico in self.code_nodes:
            bytecodes = []
            for child in dico['child_asts']:
                bytecodes.append(compile(child, '', mode='eval'))
            dico['child_bytecodes'] = bytecodes
        self.main_bytecode = compile(self.main_ast, '', mode='exec')
        self.final_bytecode = compile(self.final_ast, '', mode='eval')

    # just an auxiliary function for parse, dealing with 'with h5file'
    # statements

[docs]    def process_with(self, tree):
        self.aux_files = []
        self.aliases = []
        self.aux_functions = []
        withs = [stat for stat in tree.body if isinstance(stat, ast.With)]
        kept = []
        for i, w in enumerate(withs):
            if isinstance(w.context_expr, ast.Str):
                kept.append((i, w))
        if len(kept) > 1:
            raise ValueError(
                'There is more than one with statement for re-using auxiliary'
                ' ABX files in script: %s' % self.script)
        if len(kept) == 1:
            # find the h5 files and aliases
            s = kept[0][1]
            while (isinstance(s, ast.With) and
                   isinstance(w.context_expr, ast.Str)):
                self.aux_files.append(s.context_expr.s)
                self.aliases.append(s.optional_vars.id)
                s = s.body[0]
            # remove with statement from ast
            stats = []
            with_i = 0
            for stat in tree.body:
                if isinstance(stat, ast.With):
                    if with_i == kept[0][0]:
                        stats.append(s)
                    else:
                        stats.append(stat)
                    with_i = with_i + 1
                else:
                    stats.append(stat)
            tree = ast.Module(stats)
            # instantiate corresponding DBfun_LookupTables:
            for f in self.aux_files:
                self.aux_functions.append(
                    dbfun_lookuptable.DBfun_LookupTable(f, indexed=False))
        return tree

    # FIXME if there is any sense in having indexed outputs for dbfun_compute,
    # implement it

[docs]    def output_specs(self):
        return self.n_outputs, self.output_names, {}

    # function for evaluating the column function given data for the context
    # context is a dictionary with just the right name/content associations

[docs]    def evaluate(self, context):
        # set up context
        ns_local = context
        ns_global = {}
        # exec imports in that context
        exec(self.import_bytecode, ns_global, ns_local)
        # evaluate the calls to aux functions
        for node in self.code_nodes:
            # evaluate the arguments to the call
            aux_context = {}
            args = node['function'].in_names
            for code, arg in zip(node['child_bytecodes'], args):
                aux_context[arg] = eval(code, ns_global, ns_local)
            # call the aux function and assign it in the main namespace
            ns_local[node['varname']] = node['function'].evaluate(aux_context)
            # FIXME if aux files, could use the output_cols here ? and maybe
            # need to do it also in direct case for consistency ?
            # also is output format for vlen output going to work ?
        # exec main_bytecode
        exec(self.main_bytecode, ns_global, ns_local)
        return eval(self.final_bytecode, ns_global, ns_local)


# visitor class for getting the list of the names of the variables in expr
# (minus the import statements)


[docs]class nameVisitor(ast.NodeVisitor):

    def __init__(self, *args, **kwargs):
        ast.NodeVisitor.__init__(self, *args, **kwargs)
        self.names = []

[docs]    def visit_Name(self, node):
        self.names.append(node.id)
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  Source code for ABXpy.dbfun.dbfun_column

# -*- coding: utf-8 -*-
"""
Created on Fri Dec 20 13:36:52 2013

@author: Thomas Schatz
"""

import numpy as np
import dbfun


[docs]class DBfun_Column(dbfun.DBfun):

    def __init__(self, name, db=None, column=None, indexed=True):
        self.input_names = [name]
        self.n_outputs = 1
        if indexed:
            index = list(set(db[column]))
            index.sort()
            self.index = index
        else:
            self.index = []

[docs]    def output_specs(self):
        if self.index:
            indexes = {self.input_names[0]: self.index}
        else:
            indexes = {}
        return self.n_outputs, self.input_names, indexes

    # function for evaluating the column function given data for the context
    # context is a dictionary with just the right name/content associations

[docs]    def evaluate(self, context):
        if self.index:
            # FIXME optimize this
            return [np.array([self.index.index(e)
                    for e in context[self.input_names[0]]])]
        else:
            return [context[self.input_names[0]]]
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  Source code for ABXpy.h5tools.h5io

# -*- coding: utf-8 -*-
"""
Created on Sun Jan 19 17:06:15 2014

@author: Thomas Schatz
"""

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(
    os.path.dirname(os.path.dirname(os.path.realpath(__file__))))
if not(package_path in sys.path):
    sys.path.append(package_path)
import ABXpy.misc.type_fitting as type_fitting
# FIXME should remove above dependency on rest of ABX...


import h5py
import collections
import os
import numpy as np
import np2h5


# API functions:
#   __init__, write, sort, find, read

[docs]class H5IO(object):

    # example call without shared indexes and without fused datasets: H5IO('file.h5', ['talker', 'language', 'age'], {'talker': ['t1', 't2', 't3'], 'language': ['French', 'English']})
    # example call with shared indexes and with fused datasets:
    # H5IO('file.h5', {'talker1': 'talker', 'talker2': 'talker', 'language':
    # 'language', 'age1': None, 'age2': None}, {'talker': ['t1', 't2', 't3'],
    # 'language': ['French', 'English']}, {'talkers': ['talker1', 'talker2']})

    def __init__(self, filename, datasets=None, indexes=None, fused=None, group='/'):

        # format and check inputs
        if indexes is None:
            indexes = {}
        if fused is None:
            fused = {}
        if datasets is not None:
            if isinstance(datasets, collections.Mapping):
                indexed_datasets = [
                    key for key, value in datasets.iteritems() if not(value is None)]
                indexed_datasets_indexes = [
                    value for value in datasets.values() if not(value is None)]
                if not(set(datasets.values()).difference([None]) == set(indexes.keys())):
                    raise ValueError(
                        'Indexes and datasets declaration are inconsistent.')
                datasets = datasets.keys()
            else:
                indexed_datasets = indexes.keys()
                indexed_datasets_indexes = indexes.keys()
                if not(set(indexes.keys()).issubset(datasets)):
                    raise ValueError(
                        'Indexes and datasets declaration are inconsistent.')
            # check that all datasets to be fused are indexed
            all_fused_dsets = [dset for dsets in fused.values()
                               for dset in dsets]
            for dset in all_fused_dsets:
                if not(dset in indexed_datasets):
                    raise ValueError(
                        'Only datasets for which an index was provided can be fused.')

        # create HDF5 file if it doesn't exist
        try:  # first check if file exists
            with open(filename):
                if not(datasets is None):
                    raise IOError('File %s already exists' % filename)
            with h5py.File(filename) as f:
                try:
                    f[group]
                except KeyError:
                    raise IOError(
                        "File %s doesn't contain a group named %s" % (filename, group))
        except IOError:  # if file doesn't exist create it
            if datasets is None:
                raise IOError("File %s doesn't exist" % filename)
            with h5py.File(filename) as f:
                if not(group in f):  # handler error here ...
                    g = f.create_group(group)
                else:
                    g = f[group]
                # general structure
                g.attrs['empty'] = True
                g.attrs['sorted'] = False
                # h5 dtype for storing variable length strings
                str_dtype = h5py.special_dtype(vlen=unicode)
                g.create_dataset(
                    'managed_datasets', data=datasets, dtype=str_dtype)
                raw_datasets = list(set(datasets).difference(indexed_datasets))
                if raw_datasets:
                    g.create_dataset(
                        'raw_datasets', data=raw_datasets, dtype=str_dtype)
                # indexed datasets
                if indexed_datasets:
                    g.create_dataset(
                        'indexed_datasets', data=indexed_datasets, dtype=str_dtype)
                    g.create_dataset(
                        'indexed_datasets_indexes', data=indexed_datasets_indexes, dtype=str_dtype)
                    index_group = g.create_group('indexes')
                    for key, value in indexes.iteritems():
                        index_group.create_dataset(
                            key, data=value, dtype=get_dtype(value))
                    non_fused = [
                        dset for dset in indexed_datasets if not(dset in all_fused_dsets)]
                    if non_fused:
                        g.create_dataset(
                            'non_fused_datasets', data=non_fused, dtype=str_dtype)
                # fused datasets
                if fused:
                    g.create_dataset(
                        'fused_datasets', data=fused.keys(), dtype=str_dtype)
                    h = g.create_group('fused')
                    for name, fused_dsets in fused.iteritems():
                        i = h.create_group(name)
                        i.create_dataset(
                            'datasets', data=fused_dsets, dtype=str_dtype)
                        nb_levels = [len(indexes[indexed_datasets_indexes[
                                         indexed_datasets.index(dset)]]) for dset in fused_dsets]
                        i.create_dataset(
                            'nb_levels', data=nb_levels, dtype=np.uint64)

        # instantiate h5io runtime object from (possibly newly created) file
        self.filename = filename
        self.group = group
        self.__load__()

    def __load__(self):
        self.__load_metadata__()
        # FIXME: self.load_data() # this implementation supposes that the
        # datasets can be held in memory without problems

    def __load_metadata__(self):
        with h5py.File(self.filename) as f:
            g = f[self.group]
            self.is_empty = g.attrs['empty']
            self.is_sorted = g.attrs['sorted']
            self.managed_datasets = list(g['managed_datasets'][...])
            if 'raw_datasets' in g:
                self.raw_datasets = list(g['raw_datasets'][...])
            else:
                self.raw_datasets = []
            if 'indexed_datasets' in g:
                self.indexed_datasets = list(g['indexed_datasets'][...])
                self.indexed_datasets_indexes = list(
                    g['indexed_datasets_indexes'][...])
                self.indexes = {}
                for dset in g['indexes']:
                    self.indexes[dset] = list(g['indexes'][dset][...])
            else:
                self.indexed_datasets = []
            if 'non_fused_datasets' in g:
                self.non_fused_datasets = list(g['non_fused_datasets'][...])
            else:
                self.non_fused_datasets = []
            if 'fused_datasets' in g:
                self.fused_datasets = list(g['fused_datasets'][...])
                self.fused_members = {}
                self.key_weights = {}
                self.nb_levels = {}
                for fused_dataset in g['fused']:
                    self.fused_members[fused_dataset] = list(
                        g['fused'][fused_dataset]['datasets'][...])
                    if fused_dataset + '/key_weights' in g['fused']:
                        self.key_weights[fused_dataset] = g['fused'][
                            fused_dataset]['key_weigths'][...]
                    else:
                        self.nb_levels[fused_dataset] = g['fused'][
                            fused_dataset]['nb_levels'][...]
            else:
                self.fused_datasets = []

    # FIXME h5io should be developed as a subclass of np2h5
    def __enter__(self):
        try:
            self.np2h5 = np2h5.NP2H5(self.filename)
            self.np2h5.__enter__()
            return self
        except:
            # FIXME if this fails might need a try block to ignore the
            # exception?
            del self.np2h5
            raise

    def __exit__(self, eType, eValue, eTrace):
        try:
            self.np2h5.__exit__(eType, eValue, eTrace)
        # FIXME here could need to ignore/log a second exception if eValue is
        # not None
        finally:
            del self.np2h5

[docs]    def write(self, data, append=True, iterate=False, indexed=False):
        if not(hasattr(self, 'np2h5')):
            raise RuntimeError(
                "Writing to h5io objects must be done inside a context manager ('with' statemt)")
        if not(self.is_empty) and not(append):
            raise IOError('File %s is already filled' % self.filename)
        # if necessary, instantiate datasets
        if self.is_empty:
            if iterate:
                sample_data = data.next()
            else:
                sample_data = data
            self.__initialize_datasets__(sample_data)
        else:
            sample_data = None
            # FIXME for now have to check that np2h5 was initialized
            if not(self.np2h5.buffers):
                raise ValueError(
                    "Current implementation does not allow to complete non-empty datasets")
        # set flags
        with h5py.File(self.filename) as f:
            if self.is_empty:
                self.is_empty = False
                f[self.group].attrs['empty'] = False
            if self.is_sorted:
                self.is_sorted = False
                f[self.group].attrs['sorted'] = False
        if not(sample_data is None) and iterate:
            self.__write__(sample_data, indexed)
        if iterate:
            for d in data:
                self.__write__(d, indexed)
        else:
            self.__write__(data, indexed)


    def __parse_input_data__(self, data):
        if not(isinstance(data, collections.Mapping)):
            data_dict = {}
            for dataset, d in zip(self.managed_datasets, data):
                data_dict[dataset] = d
            data = data_dict
        if not(set(data.keys()) == set(self.managed_datasets)):
            raise ValueError(
                'It is necessary to write to all of the managed datasets simultaneously.')
        return data

    def __convert_input_data__(self, data):
        res = {}
        for dset, d in data.iteritems():
            if not(hasattr(d, 'shape')):
                d = np.array(d)  # risky type conversion ?
            if len(d.shape) == 1:
                # to avoid shape problems, maybe non optimal
                d = np.reshape(d, (d.shape[0], 1))
            res[dset] = d
        return res

    def __initialize_datasets__(self, sample_data):
        self.out = {}
        sample_data = self.__parse_input_data__(sample_data)
        sample_data = self.__convert_input_data__(sample_data)
        dims = {dset: 1 if len(data.shape) == 1 else data.shape[
            1] for dset, data in sample_data.iteritems()}
        # needed for raw_datasets only
        dtypes = {
            dset: get_dtype(sample_data[dset]) for dset in self.raw_datasets}
        # init raw datasets
        for dset in self.raw_datasets:
            (group, dataset) = os.path.split(dset)
            if not(group):
                group = '/'
            self.out[dset] = self.np2h5.add_dataset(group, dataset, n_columns=dims[dset], item_type=dtypes[
                                                    dset], fixed_size=False)  # FIXME at some point should become super.add_dataset(...)
        # init not fused indexed datasets, in this implementation they are all
        # encoded in the same matrix
        if self.non_fused_datasets:
            indexed_dims = [dims[dset] for dset in self.non_fused_datasets]
            indexed_levels = [len(self.indexes[dset])
                              for dset in self.non_fused_datasets]
            dim = sum(indexed_dims)
            # smallest unsigned integer dtype compatible with all
            # indexed_datasets
            d_type = type_fitting.fit_integer_type(
                max(indexed_levels), is_signed=False)
            # FIXME at some point should become super.add_dataset(...)
            self.out['indexed'] = self.np2h5.add_dataset(
                self.group, 'indexed_data', n_columns=dim, item_type=d_type, fixed_size=False)
            with h5py.File(self.filename) as f:
                # necessary to access the part of the data corresponding to a
                # particular dataset
                f[self.group].create_dataset(
                    'indexed_cumudims', data=np.cumsum(indexed_dims), dtype=np.uint64)
        # fused datasets have a separate one dimensional dataset each
        self.key_weights = {}
        for fused_dset in self.fused_datasets:
            fused_dims = np.array(
                [dims[dset] for dset in self.fused_members[fused_dset]], dtype=np.uint64)
            max_key = np.prod(
                self.nb_levels[fused_dset] ** fused_dims) - np.uint64(1)
            if max_key >= 2 ** 64:
                raise ValueError('fused dataset %s in file %s cannot be created because 64 bits keys are not sufficient to cover all possible combinations of the fused datasets' % (
                    fused_dset, self.filename))
            # smallest unsigned integer dtype compatible
            d_type = type_fitting.fit_integer_type(max_key, is_signed=False)
            # FIXME at some point should become super.add_dataset(...)
            self.out[fused_dset] = self.np2h5.add_dataset(
                self.group, fused_dset, n_columns=1, item_type=d_type, fixed_size=False)
            nb_levels_with_multiplicity = np.concatenate([np.array(
                n, dtype=d_type) * np.ones(d, dtype=d_type) for n, d in zip(self.nb_levels[fused_dset], fused_dims)])
            self.key_weights[fused_dset] = np.concatenate(
                [np.array([1], dtype=d_type), np.cumprod(d_type(nb_levels_with_multiplicity))[:-1]])
            with h5py.File(self.filename) as f:
                f[self.group]['fused'][fused_dset].create_dataset(
                    'key_weights', data=self.key_weights[fused_dset], dtype=d_type)

    def __write__(self, data, indexed=False):
        data = self.__parse_input_data__(data)
        if not(indexed):
            data = self.__compute_indexes__(data)
        data = self.__convert_input_data__(data)
        # write raw data
        for dset in self.raw_datasets:
            # need type conversion sometimes here? (np.array(data[dset]))
            self.out[dset].write(data[dset])
        # write indexed data
        if self.non_fused_datasets:
            # FIXME check that values are in correct range of index ?
            indexed_values = [data[dset] for dset in self.non_fused_datasets]
            # need type conversion sometimes here?
            self.out['indexed'].write(np.concatenate(indexed_values, axis=1))
        # write fused data
        for fused_dset in self.fused_datasets:
            keys = self.__compute_keys__(fused_dset, np.concatenate(
                [data[key] for key in self.fused_members[fused_dset]], axis=1))  # need type conversion sometimes here?
            self.out[fused_dset].write(keys)

    # this function might be optimized if useful (using searchsorted and
    # stuff?)
    def __compute_indexes__(self, data):
        data = dict([(dset, [self.indexes[self.indexed_datasets_indexes[self.indexed_datasets.index(dset)]].index(
            e) for e in d]) if dset in self.indexed_datasets else (dset, d) for dset, d in data.iteritems()])
        return data

    def __compute_keys__(self, dset, values):
        d_type = self.key_weights[dset].dtype
        # this is vectorial
        keys = np.sum(
            self.key_weights[dset] * np.array(values, dtype=d_type), axis=1)
        keys = np.reshape(keys, (keys.shape[0], 1))
        return keys

[docs]    def sort(self):
        pass


[docs]    def find(self):
        pass


[docs]    def read(self):
        pass


# auxiliary function for determining dtype, strings (unicode or not) are
# always encoded with a variable length dtype, thus it should be more
# efficient in general to index string outputs, it's actually mandatory
# because determining chunk_size would fail for non-indexed strings


[docs]def get_dtype(data):
    str_dtype = h5py.special_dtype(vlen=unicode)
    # allow for the use of strings
    if isinstance(data[0], str) or isinstance(data[0], unicode):
        dtype = str_dtype
    # could add some checks that the dtype is one of those supported by h5 ?
    elif hasattr(data, 'dtype'):
        dtype = data.dtype
    else:
        dtype = np.array(data).dtype
    return dtype



[docs]def test_h5io():
    try:
        with H5IO('testh5io1.h5', ['talker1', 'talker2']) as h1:
            h1.write([[0, 1], [1, 2]])
            h1.write((([[i, i + 1], [10 - i, i]])
                      for i in range(5)), iterate=True)
            h1.write({'talker1': [51], 'talker2': [62]})
        with H5IO('testh5io2.h5', {'talker1': 'talker', 'talker2': 'talker', 'language': 'language', 'age1': None, 'age2': None}, {'talker': ['t1', 't2', 't3'], 'language': ['French', 'English']}, {'talkers': ['talker1', 'talker2']}) as h2:
            h2.write({'talker1': ['t1', 't2', 't2'], 'talker2': ['t3', 't3', 't3'], 'language': [
                     'French', 'English', 'French'], 'age1': [44, 33, 22], 'age2': [11, 33, 21]}, indexed=False)
            h2.write({'talker1': [0, 1, 2], 'talker2': [1, 1, 1], 'language': [
                     0, 0, 0], 'age1': [44, 33, 22], 'age2': [11, 33, 21]}, indexed=True)
    finally:
        pass
        # os.remove('testh5io1.h5')
        # os.remove('testh5io2.h5')
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  Source code for ABXpy.h5tools.h52np

# -*- coding: utf-8 -*-
"""
Created on Fri Oct 25 16:30:23 2013

@author: Thomas Schatz
"""


"""
Class for reading efficiently h5 files, with functions useful for merging sorted datasets. 

Some code is shared by H52NP and NP2H5: could have a superclass: optionally_h5_context_manager 
who would consist in implementing __init__, __enter__, __exit__ where a filename or a file handle can be passed
and the file should be handled by the context manager only if a filename is passed.

Also the functionalities specific to sorted datasets could be put in a subclass.

"""

import numpy as np
import bisect
import h5py


[docs]class H52NP(object):

    # sink is the name of the HDF5 file to which to write, buffer size is in
    # kilobytes

    def __init__(self, h5file):
        # set up output file and buffer list
        if isinstance(h5file, str):
            self.manage_file = True
            self.filename = h5file
            self.file_open = False
        else:  # supposed to be a h5 file handle
            self.manage_file = False
            self.file_open = True
            self.file = h5file
            self.filename = h5file.filename
        self.buffers = []

    def __enter__(self):
        if not(self.file_open):
            self.file = h5py.File(self.filename)
            self.file_open = True
        return self

    def __exit__(self, eType, eValue, eTrace):
        if self.file_open and self.manage_file:
            try:
                self.file.close()
                self.file_open = False
            except:
                if eValue is not None:
                    # the first exception will be raised, but could log a
                    # warning here ...
                    pass
                else:
                    raise

[docs]    def add_dataset(self, group, dataset, buf_size=100, minimum_occupied_portion=0.25):
        if self.file_open:
            buf = H52NPbuffer(
                self, group, dataset, buf_size, minimum_occupied_portion)
            self.buffers.append(buf)
            return buf
        else:
            raise IOError(
                "Method add_dataset of class H52NP can only be used within a 'with' statement!")




[docs]class H52NPbuffer(object):

    def __init__(self, parent, group, dataset, buf_size, minimum_occupied_portion):

        assert parent.file_open

        # get info from dataset
        # fail if dataset do not exist
        if not(group + '/' + dataset in parent.file):
            raise IOError('Dataset %s already exists in file %s!' %
                          (dataset, parent.filename))
        dset = parent.file[group][dataset]
        self.n_rows = dset.shape[0]
        self.n_columns = dset.shape[1]
        self.type = dset.dtype
        self.dataset = dset
        self.dataset_ix = 0
        # could add checks: no more than 2 dims, etc.

        self.parent = parent
        self.minimum_occupied_portion = minimum_occupied_portion

        # initialize buffer
        row_size = self.n_columns * self.type.itemsize / \
            1000.  # entry size in kilobytes
        self.buf_len = int(round(buf_size / row_size))
        # buf_ix represents the number of free rows in the buffer. Here the
        # buffer is empty
        self.buf_ix = self.buf_len
        self.buf = np.zeros((self.buf_len, self.n_columns), self.type)
        # fill it
        self.refill_buffer()

    # read and consume, refill automatically if the buffer becomes empty, if
    # there is not enough data left, just send less than what was asked
[docs]    def read(self, amount=None):

        assert self.parent.file_open

        if not(amount is None) and amount <= 0:
            raise ValueError(
                'The amount to be read in h52np.read must be strictly positive')

        if amount is None:
            amount = self.buf_len - self.buf_ix

        if self.isempty():
            raise StopIteration

        amount_found = 0
        data = []
        while amount_found < amount and not(self.isempty()):
            needed = amount - amount_found
            amount_in_buffer = self.buf_len - self.buf_ix
            if amount_in_buffer > needed:  # enough data in buffer
                next_buf_ix = self.buf_ix + needed
                amount_found = amount
            else:							# not enough data in buffer (or just enough)
                next_buf_ix = self.buf_len
                amount_found = amount_found + amount_in_buffer
            data.append(np.copy(self.buf[self.buf_ix:next_buf_ix, :])) # the np.copy is absolutely necessary here to avoid ugly side effects...
            self.buf_ix = next_buf_ix
            # fill buffer or not, according to refill policy and current buffer
            # state
            self.refill_buffer()
        return np.concatenate(data)


[docs]    def refill_buffer(self):
        if not(self.dataset_ix == self.n_rows):
            # for now one policy is implemented: if less than
            # self.minimum_occupied_portion of the full capacity is occupied
            # the buffer is refilled
            occupied_portion = 1. - float(self.buf_ix) / float(self.buf_len)
            if occupied_portion < self.minimum_occupied_portion:
                # set useful variables
                curr_ix = self.dataset_ix
                next_ix = curr_ix + self.buf_ix
                next_buf_ix = next_ix - self.n_rows
                amount_in_buffer = self.buf_len - self.buf_ix
                # take care of not going out of the dataset
                next_buf_ix = max(next_buf_ix, 0)
                next_ix = min(next_ix, self.n_rows)
                # move old data
                self.buf[next_buf_ix:next_buf_ix+amount_in_buffer, :] = self.buf[self.buf_ix:,:]
                # add new data
                self.buf[next_buf_ix+amount_in_buffer:, :] = self.dataset[curr_ix:next_ix,:]
                # update indices
                self.buf_ix = next_buf_ix
                self.dataset_ix = next_ix

    # true only if the input file has been totally read and the buffer is empty

[docs]    def isempty(self):
        assert self.parent.file_open
        return self.dataset_ix == self.n_rows and self.buf_ix == self.buf_len


[docs]    def buffer_empty(self):
        assert self.parent.file_open
        return self.buf_ix == self.buf_len


[docs]    def dataset_empty(self):
        assert self.parent.file_open
        return self.dataset_ix == self.n_rows

    # return the last row currently in the buffer (useful for merge sort...)
    # assuming the data is one-column

[docs]    def current_tail(self):
        assert self.parent.file_open
        assert self.n_columns == 1
        return self.buf[-1, 0]

    # returns the number of element in the buffer lower or equal to x,
    # assuming the data is one-column ordered and sorted

[docs]    def nb_lower_than(self, x):
        assert self.parent.file_open
        assert self.n_columns == 1
        return bisect.bisect_right(self.buf[self.buf_ix:, :], x)
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  Source code for ABXpy.dbfun.lookuptable_connector

# -*- coding: utf-8 -*-
"""
Created on Tue Nov 12 02:25:17 2013

@author: Thomas Schatz
"""

"""
AST visitor class for finding calls to lookup table (.dbfun) files in a script
and make the script ready for execution.

There is a restriction: when in a lookup table calling node, check that the
node.code_nodes concatened of the children is empty: i.e. hierarchical calls
to auxiliary h5 file are not allowed with a depth larger than 1. We could
allow deeper calls, but would there be any practical benefit ? Probably not
because the input to a lookup table call can only be of the type of a column
of the database (at least with the current system).
"""

import ast
import uuid


[docs]class LookupTableConnector(ast.NodeTransformer):

    def __init__(self, script, aux_functions, aliases, *args, **kwargs):
        ast.NodeTransformer.__init__(self, *args, **kwargs)
        self.aux_functions = aux_functions
        self.aliases = aliases
        self.script = script

[docs]    def check_Call(self, node):
        if not(isinstance(node.func.ctx, ast.Load) and not(node.keywords) and
               node.kwargs is None and node.starargs is None):
            raise ValueError(
                'Call to function %s defined in an auxiliary h5 file is not '
                'correct in script: %s' % (
                node.func.id, self.script))


[docs]    def check_Subscript(self, node, func_name):
        error = ValueError(
            'Call to function %s defined in an auxiliary h5 file is not '
            'correct in script: %s' % (
            func_name, self.script))
        if not(isinstance(node.slice, ast.Index) and
               isinstance(node.ctx, ast.Load)):
            raise error
        if not(isinstance(node.slice.value, ast.Tuple) and
               isinstance(node.slice.value.ctx, ast.Load)):
            raise error
        # output column must appear explicitly as strings
        if not(all([isinstance(e, ast.Str) for e in node.slice.value.elts])):
            raise error


[docs]    def check_flatness(self, node):
        if node.code_nodes:
            raise ValueError(
                'There are calls to functions defined in auxiliary files whose'
                ' arguments are defined in terms of calls to other functions '
                'defined in auxiliary files in script: %s' % self.script)

    # extract and store in a code_node all useful information about the call
    # and replace node in its parent by a ast.Name node pointing to a random
    # but duly stored 'varname'

[docs]    def bundle_call_info(self, node, call_node):
        code_node = {}
        if not(node is call_node):
            code_node['output_cols'] = [e.s for e in node.slice.value.elts]
        code_node['child_asts'] = [ast.Expression(arg) for arg in node.args]
        code_node['function'] = self.aux_functions(
            self.aliases.index(call_node.func.id))
        code_node['varname'] = 'var_' + str(uuid.uuid4()).translate(None, '-')
        new_node = ast.copy_location(
            ast.Name(ctx=ast.Load(), id=code_node['varname']), node)
        new_node.code_nodes = [code_node]
        return new_node

    # case of call with output columns specified: aux_file_alias(in_1, ...,
    # in_k).out['out_name_1',..., 'out_name_n']

[docs]    def visit_Subscript(self, node):
        # check if it is a call to an auxiliary h5 file
        aux_call = False
        if isinstance(node.value, ast.Attribute) and node.value.attr == 'out':
            call_node = node.value.value
            if ((isinstance(call_node, ast.Call) and call_node.func.id
                 in self.aliases)):
                aux_call = True
        if not(aux_call):
            # visit all children and bubble up code_nodes
            node = self.generic_visit(node)
            return node
        else:
            # first check correctness of the call
            self.check_Call(call_node)
            self.check_Subscript(node, call_node.func.id)
            # check that the aux function call is flat (i.e. there are no other
            # aux function call in the call_node children)
            # generic visit here, not visit_Call, to bubble up code_nodes
            call_node = self.generic_visit(call_node)
            node.code_nodes = call_node.code_nodes
            self.check_flatness(node)
            # extract and store in a code_node all useful information about
            # the call
            # and replace node in its parent by a ast.Name node pointing to a
            # random but duly stored 'varname'
            return self.bundle_call_info(node, call_node)

    # case of call for all outputs: aux_file_alias(in_1, ..., in_k)

[docs]    def visit_Call(self, node):
        # check if it is not a call to an auxiliary h5 file
        if not(node.func.id in self.aliases):
            # visit all children and bubble up code_nodes
            node = self.generic_visit(node)
            return node
        else:
            # first check correctness of the call
            self.check_Call(node)
            # check that the aux function call is flat (i.e. there are no other
            # aux function call in the node children)
            node = self.generic_visit(node)  # bubble up code nodes
            self.check_flatness(node)
            return self.bundle_call_info(node, node)


[docs]    def generic_visit(self, node):
        # visit all children
        super(ast.NodeVisitor, self).generic_visit(node)
        # bubble up code_nodes from the children if any (cleaning up children
        # at the same time to keep sound asts)
        node.code_nodes = []
        for child in ast.iter_child_nodes(node):
            node.code_nodes = node.code_nodes + child.code_nodes
            del(child.code_nodes)
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  Source code for ABXpy.dbfun.dbfun

# -*- coding: utf-8 -*-
"""
Created on Mon Oct 14 16:59:27 2013

@author: Thomas Schatz
"""


""" Abstract API for getting functions of data in a database """
# API define one attribute (input_names) and one method (evaluate)


[docs]class DBfun(object):

    def __init__(self, input_names):
        self.input_names = input_names

    # input must contain a dictionary whos keys are the input_names
[docs]    def evaluate(self, inputs_dict):
        pass
        # do some generic checks here ?
        # e.g. set(input_names) == set(input_dict.keys())
        # or each element in inputs_dict is an array with the same number of
        # lines (and possibly different types and number of columns)

    # should return at least the number of outputs and if possible an ordered
    # list of output names + a dictionary {output_name: index} containing all
    # indexed outputs and their indexes

[docs]    def output_specs(self):
        pass
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  Source code for ABXpy.dbfun.dbfun_lookuptable

# -*- coding: utf-8 -*-
"""
Created on Mon Nov 25 00:24:42 2013

@author: Thomas Schatz

Implements the DBfun API
Basic implementation of database function in lookup tables.
Allows on-the-fly computation by storing script for DBfun_compute alongside the
table.
Allows to store outputs with h5 compatible dtypes either directly or under an
indexed format
Do not implement variable length outputs and requires that the entire lookup
table fits in RAM memory.
"""

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(
    os.path.dirname(os.path.dirname(os.path.realpath(__file__))))
if not(package_path in sys.path):
    sys.path.append(package_path)
import ABXpy.misc.type_fitting as type_fitting
# FIXME should remove above dependency on rest of ABX...

import h5py
import numpy
import operator
import collections
import dbfun
import dbfun_compute


# FIXME when data is missing: potentially use DB_column ?
# FIXME make sure extension for other kind of input/output is easy: maybe use
# class for i/o as well ?
# FIXME h5 file locking and db path and md5 hash storing...
# FIXME string processing in the rest of the code is inconsistent and might
# cause problem for a python 3 version: there are two types of strings str and
# unicode, I should go back through all the code and check whether it is
# compatible with unicode, plus what about pandas ? in particular isinstance(s,
# str) is problematic since it evaluates to false for unicode strings...
# should be replaced by isinstance(s, (str, unicode))
[docs]class DBfun_LookupTable(dbfun.DBfun):

    # if indexed is False, evaluate will return actual values instead of just
    # indexes

    def __init__(self, filename, synopsis=None, db=None, code=None,
                 indexed=True):

        try:
            with open(filename):
                if not(synopsis is None):
                    raise ValueError('File %s already exists' % filename)
        except IOError:  # if file doesn't exist create it
            with h5py.File(filename) as f:
                f.attrs['is_empty'] = True
                f.attrs['is_sorted'] = False
                f.attrs['indexed'] = indexed
                if not(code is None):
                    f.attrs['code'] = unicode(code)
                # synopsis
                # h5 dtype for storing variable length strings
                str_dtype = h5py.special_dtype(vlen=unicode)
                g = f.create_group('synopsis')
                g.create_dataset(
                    'in_names', data=synopsis['in_names'], dtype=str_dtype)
                g.create_dataset(
                    'out_names', data=synopsis['out_names'], dtype=str_dtype)
                # could try to do inference from in_names if possible ...
                in_types = synopsis['in_types']
                # check that types are column names from db
                if not(set(in_types).issubset(db.columns)):
                    raise ValueError(
                        'Not all input types in %s match a column name from %s'
                        % (in_types, db.columns))
                g.create_dataset(
                    'in_types', data=synopsis['in_types'], dtype=str_dtype)
                # get input indexes from db
                index_group = g.create_group('indexes')
                types = set(synopsis['in_types'])
                indexes = {}
                for t in types:
                    index = list(set(db[t]))
                    index.sort()
                    index_group.create_dataset(
                        t, data=index, dtype=get_dtype(index))
                    indexes[t] = index
                # get number of levels for the input key and check that it
                # remains managable
                in_nb_levels = [len(indexes[t]) for t in in_types]
                max_key = reduce(operator.mul, in_nb_levels, 1) - 1
                if max_key >= 2 ** 64:
                    raise ValueError(
                        'lookup table in file %s cannot be created because 64 '
                        'bits keys are not sufficient to cover all possible '
                        'combinations of the inputs' % filename)
                g.create_dataset(
                    'in_nb_levels', data=in_nb_levels, dtype=numpy.uint64)
                # optional elements of synopsis
                if synopsis in ('indexed_outputs'):
                    g.create_dataset(
                        'indexed_outputs', data=synopsis['indexed_outputs'],
                        dtype=str_dtype)
                    for o in synopsis['indexed_outputs']:
                        index = synopsis['output_indexes'][o]
                        index_group.create_dataset(
                            o, data=index, dtype=get_dtype(index))
                # instantiate key datasets and data group
                f.create_dataset(
                    'keys', (0,), dtype=numpy.uint64, chunks=(chunk_size(),),
                    maxshape=(None,))
                f.create_group('data')
        # load object from (possibly newly created) file
        self.filename = filename
        self.load()

    # instantiate DBfun_LookupTable object from existing .dbfun file
[docs]    def load(self):
        self.load_metadata()
        # this implementation supposes that the lookup table can be held in
        # memory without problems
        self.load_data()


[docs]    def load_metadata(self):
        with h5py.File(self.filename) as f:
            self.indexed = f.attrs['indexed']
            self.is_empty = f.attrs['is_empty']
            self.is_sorted = f.attrs['is_sorted']
            self.input_names = list(f['synopsis/in_names'][...])
            self.output_names = list(f['synopsis/out_names'][...])
            self.input_types = list(f['synopsis/in_types'][...])
            self.indexes = {}
            for t in self.input_types:
                self.indexes[t] = list(f['synopsis/indexes/%s' % t][...])
            self.in_nb_levels = f['synopsis/in_nb_levels'][...]
            self.key_weights = numpy.concatenate([numpy.array(
                [1], dtype=numpy.uint64),
                numpy.cumprod(numpy.uint64(self.in_nb_levels))[:-1]])
            self.indexed_outputs = []
            if 'synopsis/indexed_outputs' in f:
                self.indexed_outputs = list(f['synopsis/indexed_outputs'][...])
                if 'synopsis/indexed_outputs_dims' in f:
                    self.indexed_outputs_dims = f[
                        'synopsis/indexed_outputs_dims'][...]
                for o in self.indexed_outputs:
                    self.indexes[o] = f['synopsis/indexes/%s' % o][...]
            # instantiate dbfun_compute object if there is code
            if 'code' in f:
                self.code = f.attrs['code']
                self.computer = dbfun_compute.DBfun_Compute(
                    self.code, self.input_names)
                # check that all input names are used
                if not(self.input_names == self.computer.input_names):
                    raise ValueError(
                        'Some input columns defined in the synopsis of file '
                        '%s are unused in the corresponding script %s' % (
                        self.filename, self.code))


[docs]    def load_data(self):
        with h5py.File(self.filename) as f:
            if 'keys' in f and f['keys'].shape[0] > 0:
                self.keys = f['keys'][...]  # load keys from file
            if 'data' in f:
                self.data = {}
                for dset in f['data']:
                    # load data from file
                    self.data[dset] = f['data'][dset][...]

    # possible optimization: grouping datasets for outputs with similar types

[docs]    def fill(self, data, append=False, iterate=False):
        if not(self.is_empty) and not(append):
            raise IOError(
                'DBfun_LookupTable %s is already filled' % self.filename)
        if self.is_empty:  # if necessary, instantiate output datasets
            if iterate:
                sample_data = data.next()
            else:
                sample_data = data
            self.initialize_output_dsets(sample_data)
            if iterate:
                self.write(sample_data)  # store data that was generated
        # set flags
        with h5py.File(self.filename) as f:
            if self.is_empty:
                self.is_empty = False
                f.attrs['is_empty'] = False
            if self.is_sorted:
                self.is_sorted = False
                f.attrs['is_sorted'] = False
        # fill table with data
        if iterate:
            for d in data:
                self.write(d)
        else:
            self.write(data)


[docs]    def initialize_output_dsets(self, sample_data):
        # do some automatic conversion (maybe risky?)
        out = [o if hasattr(o, 'shape') else numpy.array(o)
               for o in sample_data[1]]
        if isinstance(out, collections.Mapping):  # dict, DataFrame ...
            dim = [1 if len(out[o_name].shape) == 1 else out[o_name].shape[
                1] for o_name in self.output_names]
            dtypes = [get_dtype(out[o_name]) for o_name in self.output_names]
        else:  # list, tuple ...
            dim = [1 if len(o.shape) == 1 else o.shape[1] for o in out]
            dtypes = [get_dtype(o) for o in out]
        with h5py.File(self.filename) as f:
            for o, d, t in zip(self.output_names, dim, dtypes):
                if not(o in self.indexed_outputs):
                    f['data'].create_dataset(o, (0, d), dtype=t, chunks=(
                        chunk_size(numpy.dtype(t).itemsize, d), d),
                        maxshape=(None, d))
            indexed_o_dims = []
            indexed_o_levels = []
            # indexed outputs are stored in the order specified by
            # self.indexed_outputs
            for o in self.indexed_outputs:
                indexed_o_dims.append(dim[self.output_names.index(o)])
                indexed_o_levels.append(len(self.indexes[o]))
            d = sum(indexed_o_dims)
            # smallest unsigned integer dtype compatible with all
            # indexed_outputs
            t = type_fitting.fit_integer_type(
                max(indexed_o_levels), is_signed=False)
            f['data'].create_dataset(
                'indexed_outputs', (0, d), dtype=t, chunks=(
                chunk_size(numpy.dtype(t).itemsize, d), d), maxshape=(None, d))
            # necessary to access the part of the dataset corresponding to a
            # particular output
            f['synopsis'].create_dataset(
                'indexed_outputs_dims', data=numpy.cumsum(indexed_o_dims),
                dtype=numpy.int64)

    # FIXME use np2h5 buffers to write in the different datasets ? (but
    # requires adapting np2h5 to resizable datasets)

[docs]    def write(self, data):
        with h5py.File(self.filename) as f:
            # translate input values to keys and append to table
            keys = self.get_keys(data[0])
            old_n_lines = f['keys'].shape[0]
            new_n_lines = old_n_lines + keys.shape[0]
            f['keys'].resize((new_n_lines,))
            f['keys'][old_n_lines:new_n_lines] = keys
            # append outputs to table
            if isinstance(data[1], collections.Mapping):  # dict, DataFrame ...
                output_values = [data[1][o] for o in self.outputs]
            else:  # list, tuple ...
                output_values = data[1]
            output_values = [o if hasattr(o, 'shape') else numpy.array(
                o) for o in output_values]  # some risky type conversion ?
            for o_name, o_value in zip(self.output_names, output_values):
                if not(o_name in self.indexed_outputs):
                    d = f['data'][o_name].shape[1]
                    f['data'][o_name].resize((new_n_lines, d))
                    if d == 1 and len(o_value.shape) == 1:
                        # if this causes speed issues could use 1d datasets in
                        # this case...
                        o_value.resize((o_value.shape[0], 1))
                    f['data'][o_name][old_n_lines:new_n_lines, :] = o_value
            indexed_o_values = []
            for o in self.indexed_outputs:
                indexed_o_values.append(
                    output_values[self.output_names.index(o)])
                # FIXME check that values are in correct range of index
            indexed_o_value = numpy.concatenate(indexed_o_values, axis=1)
            d = f['data']['indexed_outputs'].shape[1]
            f['data']['indexed_outputs'].resize((new_n_lines, d))
            if d == 1 and len(o_value.shape) == 1:
                # if this causes speed issues could use 1d datasets in this
                # case...
                o_value.resize((o_value.shape[0], 1))
            f['data']['indexed_outputs'][
                old_n_lines:new_n_lines, :] = indexed_o_value

    # this function might be optimized if useful (using searchsorted and
    # stuff?)

[docs]    def get_keys(self, input_values):
        # dict, DataFrame ...
        if isinstance(input_values, collections.Mapping):
            indexes = [[self.indexes[i_type].index(e) for e in input_values[
                i_name]] for i_name, i_type in zip(self.input_names,
                                                   self.input_types)]
        else:  # list, tuple ...
            indexes = [[self.indexes[i_type].index(
                e) for e in input_values[i]] for i, i_type in
                enumerate(self.input_types)]
        # this is vectorial
        keys = numpy.sum(self.key_weights * numpy.uint64(indexes).T, axis=1)
        return keys

    # FIXME implement this

[docs]    def compress_index(self, indexed_output_name):
        # find index values actually occurring at least once in file, use them
        # as new index, reindex file (all columns indexed by it)
        pass

    # assumes the dataset fits in RAM memory

[docs]    def pack(self):
        with h5py.File(self.filename) as f:
            # sort on keys with a H5Handler
            # datasets containing the outputs (or outputs' index)
            datasets = [o for o in self.output_names if not(
                o in self.indexed_outputs)] + ['indexed_outputs']
            # groups of the datasets containing the outputs
            groups = ['data'] * len(datasets)
            keys = f['keys'][...]
            order = numpy.argsort(keys)
            f['keys'][...] = keys[order]
            # FIXME detect duplicates and fail if any ?
            for g, d in zip(groups, datasets):
                data = f[g + '/' + d][...]
                f[g + '/' + d][...] = data[order]
            # signal that file is sorted
            f.attrs['is_sorted'] = True
            # reload everything to be ready for querying
            self.load()


[docs]    def output_specs(self):
        indexes = {}
        if self.indexed:
            for o in self.indexed_outputs:
                indexes[o] = numpy.array(self.indexes[o])
        return len(self.output_names), self.output_names, indexes

    # function for evaluating the DB_Function given data for the context
    # context is a dictionary with the right input_name/queried_value
    # associations
    # assumes the dataset fits in RAM memory
    # FIXME allow loading of specified outputs only

[docs]    def evaluate(self, context):

        if not(self.is_sorted):
            raise IOError(
                "Cannot use DBfun_TableLookup object that hasn't been packed"
                " (i.e. sorted on keys)")
        # possible optimization: unique on keys: keys, keys_order, keys_back =
        # numpy.unique(keys, return_index=True, return_inverse=True)
        keys = self.get_keys(context)  # compute queried keys
        # find insertion points for the keys
        insertion_points = numpy.searchsorted(self.keys, keys)
        # find missing queries and generate data
        missing = []
        m = numpy.nonzero(insertion_points == len(self.keys))
        if m[0].size:
            missing.append(m[0])
        m = numpy.nonzero(self.keys[insertion_points] != keys)
        if m[0].size:
            missing.append(m[0])
        if missing:
            missing = numpy.concatenate(missing)
        else:
            missing = numpy.empty((0,), dtype=numpy.uint64)  # empty array
        if missing.size:
            if hasattr(self, 'code'):
                missing_data = self.computer.evaluate(keys[missing], context)
                if self.indexed:  # re-encode indexed outputs
                    for o in self.indexed_outputs:
                        ind = self.output_names.index(o)
                        # FIXME accelerate this with searchsorted
                        index = numpy.array(self.indexes[o])
                        d = numpy.array(
                            shape=missing_data[ind].shape, dtype=index.dtype)
                        for l in range(missing_data[ind].shape[0]):
                            if len(missing_data[ind].shape) > 1:
                                for c in range(missing_data[ind].shape[1]):
                                    d[l, c] = numpy.where(
                                        index == missing_data[ind][l, c])
                            else:
                                d[l] = numpy.where(
                                    index == missing_data[ind][l])
                        missing_data[ind] = d
            else:
                raise RuntimeError(
                    'Missing data in table %s with no code' % self.filename)
        # for other queries get row and load data
        # gives a sorted array
        present = numpy.setdiff1d(range(len(keys)), missing)
        present_location = insertion_points[present]
        if present.size:
            present_data = []
            for o in self.output_names:
                if not(o in self.indexed_outputs):
                    present_data.append(self.data[o][present_location, :])
                else:
                    present_data.append([])  # just a placeholder
            indexed_o_data = self.data['indexed_outputs'][present_location, :]
            d = 0
            for i, o in enumerate(self.indexed_outputs):
                # FIXME: should be cumdims
                next_d = self.indexed_outputs_dims[i]
                ind = self.output_names.index(o)
                present_data[ind] = indexed_o_data[:, d:next_d]
                d = next_d
            if not(self.indexed):  # de-code indexed outputs
                for o in self.indexed_outputs:
                    ind = self.output_names.index(o)
                    index = numpy.array(self.indexes[o])
                    present_data[ind] = index[present_data[ind]]
        # reorder results if needed
        if missing.size and present.size:
            order = numpy.argsort(numpy.concatenate(missing, present))
            data = [numpy.concatenate(m_d, p_d)[order, :] for m_d, p_d in zip(
                missing_data, present_data)]  # does this work with one-column
                # outputs ?
        elif present.size:
            data = present_data
        elif missing.size:
            data = missing_data
        return data
        # FIXME give a way to obtain the indexes of indexed_outputs from an
        # external function


# auxiliary function for determining dtype, strings (unicode or not) are
# always encoded with a variable length dtype, thus it should be more
# efficient in general to index string outputs, it's actually mandatory
# because determining chunk_size would fail for non-indexed strings


[docs]def get_dtype(data):
    str_dtype = h5py.special_dtype(vlen=unicode)
    # allow for the use of strings
    if isinstance(data[0], str) or isinstance(data[0], unicode):
        dtype = str_dtype
    # could add some checks that the dtype is one of those supported by h5 ?
    elif hasattr(data, 'dtype'):
        dtype = data.dtype
    else:
        dtype = numpy.array(data).dtype
    return dtype


# item_size given in bytes, size_in_mem given in kilobytes

[docs]def chunk_size(item_size=4, n_columns=1, size_in_mem=400):
    return int(round(size_in_mem * 1000. / (item_size * n_columns)))
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  Source code for ABXpy.misc.type_fitting

# -*- coding: utf-8 -*-
"""
Created on Tue Oct 29 00:29:00 2013

:author: Thomas Schatz
"""

import numpy as np


[docs]def fit_integer_type(n, is_signed=True):
    """Determine the minimal space needed to store integers of maximal value n
    """

    if is_signed:
        m = 1
        types = [np.int8, np.int16, np.int32, np.int64]
    else:
        m = 0
        types = [np.uint8, np.uint16, np.uint32, np.uint64]

    if n < 2 ** (8 - m):
        return types[0]
    elif n < 2 ** (16 - m):
        return types[1]
    elif n < 2 ** (32 - m):
        return types[2]
    elif n < 2 ** (64 - m):
        return types[3]
    else:
        raise ValueError('Values are too big to be represented by 64 bits \
            integers!')
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  Source code for ABXpy.misc.progress_display

# -*- coding: utf-8 -*-
"""
Created on Tue Jan  7 18:11:16 2014

:author: Thomas Schatz

This class is used to display the progress during the computing.
"""

import os
import sys
import collections


[docs]class ProgressDisplay(object):

    def __init__(self):
        self.message = collections.OrderedDict()
        self.total = collections.OrderedDict()
        self.count = collections.OrderedDict()
        self.init = True
        # FIXME the goal of this is to determine whether using \033[<n>A will
        # move the standard output n lines backwards, but I'm not sure this is
        # something that would work on all tty devices ... might rather be a
        # VT100 feature, but not sure how to detect if the stdio is a VT100
        # from python ...
        if os.isatty(sys.stdin.fileno()):
            self.is_tty = True
        else:
            self.is_tty = False

[docs]    def add(self, name, message, total):
        self.message[name] = message
        self.total[name] = total
        self.count[name] = 0


[docs]    def update(self, name, amount):
        self.count[name] = self.count[name] + amount


[docs]    def display(self):
        if self.is_tty:
            # move back up several lines (in bash)
            m = "\033[<%d>A" % len(self.message)
        else:
            m = ""
        if self.init:
            m = ""
            self.init = False
        for message, total, count in zip(self.message.values(),
                                         self.total.values(),
                                         self.count.values()):
            m = m + "%s %d on %d\n" % (message, count, total)
        sys.stdout.write(m)
        sys.stdout.flush()


# Test


import time


[docs]def testProgressDisplay():

    d = ProgressDisplay()
    d.add('m1', 'truc 1', 12)
    d.add('m2', 'truc 2', 48)
    d.add('m3', 'truc 3', 24)

    for i in range(12):
        d.update('m1', 1)
        d.update('m2', 4)
        d.update('m3', 2)
        d.display()
        time.sleep(0.1)
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  Source code for ABXpy.database.database

# make sure the rest of the ABXpy package is accessible
import os
import sys
package_path = os.path.dirname(
    os.path.dirname(os.path.dirname(os.path.realpath(__file__))))
if not(package_path in sys.path):
    sys.path.append(package_path)
# remove this dependency to ABXpy and create separate repository for this ?

import pandas
import numpy
import ABXpy.misc.tinytree as tinytree


#FIXME use just one isolated | as a separator instead of two #

# custom read_table that ignore empty entries at the end of a file (they
# can result from trailing white spaces at the end for example)
def read_table(filename):
[docs]    db = pandas.read_table(filename, sep='[ \t]+')
    # removes row with all null values (None or NaN...)
    db = db.dropna(how='all')
    return db

# function that loads a database


def load(filename, features_info=False):

[docs]    # reading the main database using pandas (it is now a DataFrame)
    ext = '.item'
    if not(filename[len(filename) - len(ext):] == ext):
        filename = filename + ext
    db = read_table(filename)

    # finding '#' (to separate location info from attribute info) and fixing
    # names of columns
    columns = db.columns.tolist()
    l = []
    for i, c in enumerate(columns):
        if c[0] == "#":
            l.append(i)
            columns[i] = c[1:]
    db.columns = pandas.Index(columns)
    assert len(l) > 0 and l[
        0] == 0, ('The first column name in the database main file must be '
                  'prefixed with # (sharp)')
    assert len(
        l) == 2, ('Exactly two column names in the database main file must be'
                  ' prefixed with a # (sharp)')
    feat_db = db[db.columns[:l[1]]]
    db = db[db.columns[l[1]:]]
    # verbose print("  Read input File '"+filename+"'. Defined conditions:
    # "+str(newcolumns[attrI:len(columns)]))

    # opening up existing auxiliary files, and merging with the main database
    # and creating a forest describing the hierarchy at the same time (useful
    # for optimizing regressor generation and filtering)

    (basename, _) = os.path.splitext(filename)
    db, db_hierarchy = load_aux_dbs(basename, db, db.columns, filename)

    # dealing with missing items: for now rows with missing items are dropped
    nanrows = numpy.any(pandas.isnull(db), 1)
    if any(nanrows):
        dropped = db[nanrows]
        dropped.to_csv(basename + '-removed' + ext)
        db = db[~ nanrows]
    feat_db = feat_db[~ nanrows]
    # not so verbose print('** Warning ** ' + len(nanrows) + ' items were
    # removed because of missing information. The removed items are listed in'
    # + basename + '-removed.item'
    if features_info:
        return db, db_hierarchy, feat_db
    else:
        return db, db_hierarchy


# recursive auxiliary function for loading the auxiliary databases
def load_aux_dbs(basename, db, cols, mainfile):

[docs]    forest = [tinytree.Tree() for col in cols]
    for i, col in enumerate(cols):
        forest[i].name = col
        try:
            auxfile = basename + '.' + col
            if not(auxfile == mainfile):
                auxdb = read_table(auxfile)
                assert col == auxdb.columns[0], (
                    'First column name in file %s'
                    ' is %s. It should be %s instead.' % (
                        auxfile, auxdb.columns[0], col))
                # call get_aux_dbs on child columns
                auxdb, auxforest = load_aux_dbs(
                    basename, auxdb, auxdb.columns[1:])
                # add to forest
                forest[i].addChildrenFromList(auxforest)
                # merging the databases
                db = pandas.merge(db, auxdb, on=col, how='left')
        # verbose print("  Read auxiliary File '"+auxfile+"'. Defined
        # conditions: "+str(newcol[1:len(newcol)])+" on key '"+newcol[0]+"'")
        except IOError:
            pass
    return db, forest
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  Source code for ABXpy.misc.tinytree

# The MIT License
#
# Copyright (c) 2007 Aldo Cortesi
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to
# deal in the Software without restriction, including without limitation the
# rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
# sell copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
# The above copyright notice and this permission notice shall be included in
# all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
# IN THE SOFTWARE.

import sys
import itertools
import unicodedata


def _isStringLike(anobj):
    try:
        # Avoid succeeding expensively if anobj is large.
        anobj[:0] + ''
    except:
        return 0
    else:
        return 1


def _isSequenceLike(anobj):
    if not hasattr(anobj, "next"):
        if _isStringLike(anobj):
            return 0
        try:
            anobj[:0]
        except:
            return 0
    return 1


[docs]class Tree(object):

    """
        A simple implementation of an ordered tree
    """

    def __init__(self, children=None):
        """
            :children A nested list specifying a tree of children
        """
        self.children = []
        if children:
            self.addChildrenFromList(children)
        self.parent = None

[docs]    def addChildrenFromList(self, children):
        """
            Add children to this node.

            :children A nested list specifying a tree of children
        """
        skip = True
        v = list(zip(
            itertools.chain([None], children),
            itertools.chain(children, [None])
        ))
        for i in v:
            if skip:
                skip = False
                continue
            self.addChild(i[0])
            if _isSequenceLike(i[1]):
                i[0].addChildrenFromList(i[1])
                skip = True


[docs]    def addChild(self, node):
        """
            Add a child to this node.

            :child A Tree object
        """
        if not isinstance(node, Tree):
            s = "Invalid tree specification: %s is not a Tree object." % repr(
                node)
            raise ValueError(s)
        self.children.append(node)
        node.register(self)


[docs]    def register(self, parent):
        """
            Called after a node has been added to a parent.

            :child A Tree object
        """
        self.parent = parent


[docs]    def index(self):
        """
            Return the index of this node in the parent child list, based on
            object identity.
        """
        if not self.parent:
            raise ValueError(
                "Can not retrieve index of a node with no parent.")
        lst = [id(i) for i in self.parent.children]
        return lst.index(id(self))


[docs]    def remove(self):
        """
            Remove this node from its parent. Returns the index this node had
            in the parent child list.
        """
        idx = self.index()
        del self.parent.children[idx:idx + 1]
        self.parent = None
        return idx


[docs]    def clear(self):
        """
            Clear all the children of this node. Return a list of the removed
            children.
        """
        n = self.children[:]
        for i in n:
            i.remove()
        return n


[docs]    def replace(self, *nodes):
        """
            Replace this node with a sequence of other nodes. This is
            equivalent to deleting this node from the child list, and then
            inserting the specified sequence in its place.

            :nodes A sequence of Tree objects
        """
        parent = self.parent
        idx = self.remove()
        parent.children[idx:idx] = nodes
        for i in nodes:
            i.register(parent)


[docs]    def inject(self, node):
        """
            Inserts a node between the current node and its children. Returns the
            specified parent node.

            :node A Tree object
        """
        for i in self.children[:]:
            i.remove()
            node.addChild(i)
        self.clear()
        self.addChild(node)
        return node


[docs]    def reparent(self, node):
        """
            Inserts a node between the current node and its parent. Returns the
            specified parent node.

            :node A Tree object
        """
        self.replace(node)
        node.addChild(self)
        return node


[docs]    def isDescendantOf(self, node):
        """
            Returns true if this node lies on the path to the root from the
            specified node.

            :node A Tree object
        """
        return (self in node.pathToRoot())


[docs]    def isSiblingOf(self, node):
        """
            Returns true if this node is a sibling of the specified node.

            :node A Tree object
        """
        return (self in node.siblings())


[docs]    def siblings(self):
        """
            Generator yielding all siblings of this node, including this
            node itself.
        """
        if not self.parent:
            yield self
        else:
            for i in self.parent.children:
                yield i


[docs]    def pathToRoot(self):
        """
            Generator yielding all objects on the path from this node to the
            root of the tree, including this node itself.
        """
        itm = self
        while 1:
            yield itm
            if itm.parent is not None:
                itm = itm.parent
            else:
                break


[docs]    def pathFromRoot(self):
        """
            Generator yielding all nodes on the path to this node from the
            root of the tree, including this node itself.
        """
        l = list(self.pathToRoot())
        for i in reversed(l):
            yield i


[docs]    def getRoot(self):
        """
            Return the topmost node in the tree.
        """
        for i in self.pathToRoot():
            pass
        return i


[docs]    def preOrder(self):
        """
            Return a list of subnodes in PreOrder.
        """
        yield self
        # Take copy to make this robust under modification
        for i in self.children[:]:
            for j in i.preOrder():
                yield j


[docs]    def postOrder(self):
        """
            Return a list of the subnodes in PostOrder.
        """
        # Take copy to make this robust under modification
        for i in self.children[:]:
            for j in i.postOrder():
                yield j
        yield self


    def _find(self, itr, *func, **kwargs):
        for i in itr:
            if kwargs:
                kwpass = False
                for k, v in list(kwargs.items()):
                    if hasattr(i, k):
                        if not getattr(i, k) == v:
                            break
                    else:
                        break
                else:
                    kwpass = True
            else:
                kwpass = True
            if kwpass:
                if all([x(i) for x in func]):
                    return i
        return None

[docs]    def findChild(self, *func, **kwargs):
        """
            Find the first child matching all specified selectors in a
            pre-order traversal of this node's subnodes. Return None if no
            matching object is found.

            :func A list of selector functions, that accept a node, and return
            a boolean.

            :kwargs A dictionary of attribute selectors. Checks that matching
            attributes exist, and that their values are equal to the specified
            values.
        """
        return self._find(self.preOrder(), *func, **kwargs)


[docs]    def findParent(self, *func, **kwargs):
        """
            Find the first node matching func in a traversal to the root of the
            tree. Return None if no matching object is found.

            :func A list of selector functions, that accept a node, and return
            a boolean.

            :kwargs A dictionary of attribute selectors. Checks that matching
            attributes exist, and that their values are equal to the specified
            values.
        """
        return self._find(
            itertools.islice(self.pathToRoot(), 1, None),
            *func,
            **kwargs
        )


[docs]    def findForwards(self, *func, **kwargs):
        """
            Search forwards in a preOrder traversal of the whole tree (not this
            node's subnodes). Return None if object not found.

            :func A list of selector functions, that accept a node, and return
            a boolean.

            :kwargs A dictionary of attribute selectors. Checks that matching
            attributes exist, and that their values are equal to the specified
            values.
        """
        itr = self.getRoot().preOrder()
        for i in itr:
            if i is self:
                break
        return self._find(itr, *func, **kwargs)


[docs]    def findBackwards(self, *func, **kwargs):
        """
            Search backwards in a preOrder traversal of the whole tree (not
            this node's subnodes). Return None if object not found.

            :func A list of selector functions, that accept a node, and return
            a boolean.

            :kwargs A dictionary of attribute selectors. Checks that matching
            attributes exist, and that their values are equal to the specified
            values.
        """
        # FIXME: Dreadfully inefficient...
        lst = list(self.getRoot().preOrder())
        lst.reverse()
        myIndex = lst.index(self)
        return self._find(lst[(myIndex + 1):], *func, **kwargs)


[docs]    def getPrevious(self):
        """
            Find the previous node in the preOrder traversal of the tree.
        """
        return self.findBackwards(lambda x: 1)


[docs]    def getNext(self):
        """
            Find the next node in the preOrder traversal of the tree.
        """
        return self.findForwards(lambda x: 1)


[docs]    def getDepth(self):
        """
            Return the depth of this node, i.e. the number of nodes on the path
            to the root.
        """
        return len(list(self.pathToRoot()))


[docs]    def findAttr(self, attr, default=None):
        """
            Traverses the path to the root of the tree, looking for the
            specified attribute. If it is found, return it, else return default.

            :attr A string attribute name
            :default Arbitrary default return value
        """
        for i in self.pathToRoot():
            if hasattr(i, attr):
                return getattr(i, attr)
        return default


[docs]    def attrsToRoot(self, attr):
        """
            Traverses the path from this node to the root of the tree, and
            yields a value for each attribute. Nodes that do not have the
            attribute and attribute values that test false are ignored.

            :attr A string attribute name
        """
        for i in self.pathToRoot():
            v = getattr(i, attr, None)
            if v:
                yield v


    @staticmethod
[docs]    def treeProp(name):
        """
            Define a property whose value should be looked up on nodes between
            this node and the root, inclusive. Returns the first matching
            attribute. Raises ValueError if no matching attribute is found.

            :name Property name
        """

        def fget(self):
            if name in self.__dict__:
                return self.__dict__[name]
            else:
                if not self.parent:
                    raise ValueError("Property %s not defined." % name)
                return getattr(self.parent, name)

        def fset(self, value):
            self.__dict__[name] = value
        return property(fget, fset)


[docs]    def dump(self, outf=sys.stdout):
        """
            Dump a formatted representation of this tree to the specified file
            descriptor.

            :outf Output file descriptor.
        """
        for i in self.preOrder():
            s = "\t" * (i.getDepth() - 1)
            s += unicodedata.normalize('NFKD',
                                       unicode(i)).encode('ascii', 'ignore')
            outf.write(s)
            outf.write("\n")


[docs]    def count(self):
        """
            Number of nodes in this tree, including the root.
        """
        return len(list(self.preOrder()))




[docs]def constructFromList(lst):
    """
        :lst a nested list of Tree objects

        Returns a list consisting of the nodes at the base of each tree.  Trees
        are constructed "bottom-up", so all parent nodes for a particular node
        are guaranteed to exist when "addChild" is run.
    """
    heads = []
    for i, val in enumerate(lst):
        if _isSequenceLike(val):
            if i == 0 or _isSequenceLike(lst[i - 1]):
                raise ValueError("constructFromList: Invalid list.")
            lst[i - 1].addChildrenFromList(val)
        else:
            heads.append(val)
    return heads
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  Source code for ABXpy.sampling.sampler

"""The sampler class implementing incremental sampling without replacement.
Incremental meaning that you don't have to draw the whole sample at once,
instead at any given time you can get a piece of the sample of a size you
specify.
This is useful for very large sample sizes.
"""
# -*- coding: utf-8 -*-
"""
Created on Mon Nov 18 03:14:53 2013

@author: Thomas Schatz
"""

import numpy as np
import math


"""Class for sampling without replacement in an incremental fashion

Toy example of usage:
    sampler = IncrementalSampler(10**4, 10**4, step=100, \
relative_indexing=False)
    complete_sample = np.concatenate([sample for sample in sampler])
    assert all(complete_sample==range(10**4))

More realistic example of usage: sampling without replacement 1 million items
from a total of 1 trillion items, considering 100 millions items at a time
    sampler = IncrementalSampler(10**12, 10**6, step=10**8, \
relative_indexing=False)
    complete_sample = np.concatenate([sample for sample in sampler])
"""


[docs]class IncrementalSampler(object):

    # sampling K sample in a a population of size N
    # both K and N can be very large

    def __init__(self, N, K, step=None, relative_indexing=True,
                 dtype=np.int64):
        assert K <= N
        self.N = N  # remaining items to sample from
        self.K = K  # remaining items to be sampled
        self.initial_N = N
        self.relative_indexing = relative_indexing
        self.type = dtype  # the type of the elements of the sample
        # step used when iterating over the sampler
        if step is None:
            # 10**4 samples by iteration on average
            self.step = 10 ** 4 * N // K
        else:
            self.step = step

    # method for implementing the iterable pattern
    def __iter__(self):
        return self

    # method for implementing the iterable pattern
[docs]    def next(self):
        if self.N == 0:
            raise StopIteration
        return self.sample(self.step)


[docs]    def sample(self, n, dtype=np.int64):
        """Fast implementation of the sampling function

        Get all samples from the next n items in a way that avoid rejection
        sampling with too large samples, more precisely samples whose expected
        number of sampled items is larger than 10**5.

        Parameters
        ----------
        n : int
            the size of the chunk
        Returns
        -------
        sample : numpy.array
            the indices to keep given relative to the current position
            in the sample or absolutely, depending on the value of
            relative_indexing specified when initialising the sampler
            (default value is True)
        """
        self.type = dtype
        position = self.initial_N - self.N
        if n > self.N:
            n = self.N
        # expected number of sampled items
        expected_k = n * self.K / np.float(self.N)
        if expected_k > 10 ** 5:
            sample = []
            chunk_size = int(np.floor(10 ** 5 * self.N / np.float(self.K)))
            i = 0
            while n > 0:
                amount = min(chunk_size, n)
                sample.append(self.simple_sample(amount) + i * chunk_size)
                n = n - amount
                i += 1
            sample = np.concatenate(sample)
        else:
            sample = self.simple_sample(n)
        if not(self.relative_indexing):
            sample = sample + position
        return sample


[docs]    def simple_sample(self, n):
        """get all samples from the next n items in a naive fashion

        Parameters
        ----------
        n : int
            the size of the chunk
        Returns
        -------
        sample : numpy.array
            the indices to be kept relative to the current position
            in the sample
        """
        k = hypergeometric_sample(self.N, self.K, n)  # get the sample size
        sample = sample_without_replacement(k, n, self.type)
        self.N = self.N - n
        self.K = self.K - k
        return sample


# function np.random.hypergeometric is buggy so I did my own implementation...
# (error, at least, line 784 in computation of variance: sample used instead
# of m, but this can't be all of it ?)
# following algo HRUA by Ernst Stadlober as implemented in numpy
# (https://github.com/numpy/numpy/blob/master/numpy/random/mtrand/
    #distributions.c and see original ref in zotero)
# this is 100 to 200 times slower than np.random.hypergeometric, but it works
# reliably
# could be optimized a lot if needed (for small samples in particular but also
# generally)
# seems at worse to require comparable execution time when compared to the
# actual rejection sampling, so probably not going to be so bad all in all


[docs]def hypergeometric_sample(N, K, n):
    """This function return the number of elements to sample from the next n
    items.
    """
    # handling edge cases
    if N == 0 or N == 1:
        k = K
    else:
        # using symmetries to speed up computations
        # if the probability of failure is smaller than the probability of
        # success, draw the failure count
        K_eff = min(K, N - K)
        # if the amount of items to sample from is larger than the amount of
        # items that will remain, draw from the items that will remain
        n_eff = min(n, N - n)
        N_float = np.float64(N)  # useful to avoid unexpected roundings

        average = n_eff * (K_eff / N_float)
        mode = np.floor((n_eff + 1) * ((K_eff + 1) / (N_float + 2)))
        variance = average * ((N - K_eff) / N_float) * \
            ((N - n_eff) / (N_float - 1))
        c1 = 2 * np.sqrt(2 / np.e)
        c2 = 3 - 2 * np.sqrt(3 / np.e)
        a = average + 0.5
        b = c1 * np.sqrt(variance + 0.5) + c2
        p_mode = (math.lgamma(mode + 1) + math.lgamma(K_eff - mode + 1) +
                  math.lgamma(n_eff - mode + 1) +
                  math.lgamma(N - K_eff - n_eff + mode + 1))
        # 16 for 16-decimal-digit precision in c1 and c2 (?)
        upper_bound = min(
            min(n_eff, K_eff) + 1, np.floor(a + 16 * np.sqrt(variance + 0.5)))

        while True:
            U = np.random.rand()
            V = np.random.rand()
            k = np.int64(np.floor(a + b * (V - 0.5) / U))
            if k < 0 or k >= upper_bound:
                continue
            else:
                p_k = math.lgamma(k + 1) + math.lgamma(K_eff - k + 1) + \
                    math.lgamma(n_eff - k + 1) + \
                    math.lgamma(N - K_eff - n_eff + k + 1)
                d = p_mode - p_k
                if U * (4 - U) - 3 <= d:
                    break
                if U * (U - d) >= 1:
                    continue
                if 2 * np.log(U) <= d:
                    break

        # retrieving original variables by symmetry
        if K_eff < K:
            k = n_eff - k
        if n_eff < n:
            k = K - k

    return k


# returns uniform samples in [0, N-1] without replacement
# the values 0.6 and 100 are based on empirical tests of the functions and
# would need to be changed if the functions are changed

[docs]def sample_without_replacement(n, N, dtype=np.int64):
    """Returns uniform samples in [0, N-1] without replacement. It will use
    Knuth sampling or rejection sampling depending on the parameters n and N.

    .. note:: the values 0.6 and 100 are based on empirical tests of the \
    functions and would need to be changed if the functions are changed

    """
    if N > 100 and n / float(N) < 0.6:
        sample = rejection_sampling(n, N, dtype)
    else:
        sample = Knuth_sampling(n, N, dtype)
    return sample


# this one would benefit a lot from being cythonized, efficient if n close to N
# (np.random.choice with replace=False is cythonized and similar in spirit but
# not better because it shuffles
# the whole array of size N which is wasteful; once cythonized Knuth_sampling
# should be superior to it
# in all situation)

[docs]def Knuth_sampling(n, N, dtype=np.int64):
    """This is the usual sampling function when n is comparable to N
    """
    t = 0  # total input records dealt with
    m = 0  # number of items selected so far
    sample = np.zeros(shape=n, dtype=dtype)
    while m < n:
        u = np.random.rand()
        if (N - t) * u < n - m:
            sample[m] = t
            m = m + 1
        t = t + 1
    return sample


# maybe use array for the first iteration then use python native sets for
# faster set operations ?

[docs]def rejection_sampling(n, N, dtype=np.int64):
    """Using rejection sampling to keep a good performance if n << N
    """
    remaining = n
    sample = np.array([], dtype=dtype)
    while remaining > 0:
        new_sample = np.random.randint(0, N, remaining).astype(dtype)
        # keeping only unique element:
        sample = np.union1d(sample, np.unique(new_sample))
        remaining = n - sample.shape[0]
    return sample


"""
Profiling hypergeometric sampling + sampling without replacement together:

ChunkSize
10**2:
    hyper: 46s
    sample: 32s
10**3:
    hyper : 4.5s
    sample 6s
10**4:
    hyper 0.5s
    sample 4.5s
10**5:
    hyper 0.05s
    sample 4s
10**6:
    hyper 0.007s
    sample 5.7s
10**7:
    hyper 0.001s
    sample 10.33s
+ memory increase with chunk size

Should aim at having samples with around 100 000 elements.
This means sampling in 10**5 * sampled_proportion chunks.

profiling code:

import time
tt=[]
ra = range(8, 9)
for block_size in ra:
    t = time.clock()
    progress = 0
    b = 10**block_size
    for i in range(10**12//(10**3*b)):
        r = s.sample(10**3*b)
        progress = progress+100*(len(r)/10.**9)
        print(progress)
        if progress > 3:
            break
    tt.append(time.clock()-t)
for e, b in zip(tt, ra):
    print(b)
    print(e)

"""

### Profiling rejection sampling and Knuth sampling ###
# could create an automatic test for finding the turning point and offset
# between Knuth and rejection

# manual results:
# N	100
# n
# 1	R:60mu, K:30mu
# 10  R:83mu, K:54mu
# 100 R:7780mu, K:78mu
# N < 100 always Knuth
#
# N	1000
# n
# 1	R:60mu, K:248mu
# 10  R:65mu, K:450mu
# 100 R:150mu, K:523mu
# 1000 R:8610mu, K:785mu
# turning point: n/N between 0.5 and 0.75
#
# N 10**6
# 10**6 R:???, K:791ms
# 10**4 R:1ms, K:562ms
# 10**5 R:20ms, K:531ms
# turning point: n/N between 0.5 and 0.75
#
# N 10**9
# 10**6 R:174ms
# 10**7 R:2.7s
#
# N 10**18
# 1 R: 62mu
# 10 R: 62mu
# 10**3 R: 148mu
# 10**6 R: 131ms
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