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VCFPy


 [https://pypi.python.org/pypi/vcfpy]
 [https://travis-ci.org/bihealth/vcfpy][image: Documentation Status]
 [https://vcfpy.readthedocs.io/en/latest/?badge=latest][image: Updates]
 [https://pyup.io/repos/github/bihealth/vcfpy/]Python 3 VCF parser that allows both reading and writing


	Free software: MIT license

	Documentation: https://vcfpy.readthedocs.io.




Why another VCF parser for Python!

I’ve been using PyVCF with quite some success in the past.
However, the main bottleneck of PyVCF is when you want to modify the per-sample genotype information.
There are some issues in the tracker of PyVCF but none of them can really be considered solved.
I tried several hours to solve these problems within PyVCF but this never got far or towards a complete rewrite...

For this reason, VCFPy was born and here it is!




What’s the State?

VCFPy is the result of two full days of development plus some maintenance work later now (right now).
I’m using it in several projects but it is not as battle-tested as PyVCF.




Why Python 3 Only?

As I’m only using Python 3 code, I see no advantage in carrying around support for legacy Python 2 and maintaining it.
At a later point when VCFPy is known to be stable, Python 2 support might be added if someone contributes a pull request.
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Installation


Stable release

To install vcfpy, run this command in your terminal:

$ pip install vcfpy





This is the preferred method to install vcfpy, as it will always install the most recent stable release.

If you don’t have pip [https://pip.pypa.io] installed, this Python installation guide [http://docs.python-guide.org/en/latest/starting/installation/] can guide
you through the process.




From sources

The sources for vcfpy can be downloaded from the Github repo [https://github.com/holtgrewe/vcfpy].

You can either clone the public repository:

$ git clone git://github.com/holtgrewe/vcfpy





Or download the tarball [https://github.com/holtgrewe/vcfpy/tarball/master]:

$ curl  -OL https://github.com/holtgrewe/vcfpy/tarball/master





Once you have a copy of the source, you can install it with:

$ python setup.py install
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Usage

To use vcfpy in a project:

import vcfpy
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Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/bihealth/vcfpy/issues.

If you are reporting a bug, please include:


	Your operating system name and version.

	Any details about your local setup that might be helpful in troubleshooting.

	Detailed steps to reproduce the bug.






Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug”
and “help wanted” is open to whoever wants to implement it.




Implement Features

Look through the GitHub issues for features. Anything tagged with “enhancement”
and “help wanted” is open to whoever wants to implement it.




Write Documentation

vcfpy could always use more documentation, whether as part of the
official vcfpy docs, in docstrings, or even on the web in blog posts,
articles, and such.




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/bihealth/vcfpy/issues.

If you are proposing a feature:


	Explain in detail how it would work.

	Keep the scope as narrow as possible, to make it easier to implement.

	Remember that this is a volunteer-driven project, and that contributions
are welcome :)








Get Started!

Ready to contribute? Here’s how to set up vcfpy for local development.


	Fork the vcfpy repo on GitHub.



	Clone your fork locally:

$ git clone git@github.com:your_name_here/vcfpy.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv vcfpy
$ cd vcfpy/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the tests, including testing other Python versions with tox:

$ flake8 vcfpy tests
$ python setup.py test or py.test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.








Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.

	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.

	The pull request should work for Python 3.3, 3.4 and 3.5. Check
https://travis-ci.org/bihealth/vcfpy/pull_requests
and make sure that the tests pass for all supported Python versions.






Tips

To run a subset of tests:

$ py.test tests.test_vcfpy
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  Source code for vcfpy.exceptions

# -*- coding: utf-8 -*-
"""Exceptions for the vcfpy module
"""


[docs]class VCFPyException(RuntimeError):
    """Base class for module's exception"""



[docs]class InvalidHeaderException(VCFPyException):
    """Raised in the case of invalid header formatting"""



[docs]class InvalidRecordException(VCFPyException):
    """Raised in the case of invalid record formatting"""



[docs]class IncorrectVCFFormat(VCFPyException):
    """Raised on problems parsing VCF"""



[docs]class HeaderNotFound(VCFPyException):
    """Raised when a VCF header could not be found"""



__author__ = 'Manuel Holtgrewe <manuel.holtgrewe@bihealth.de>'
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  Source code for vcfpy.record

# -*- coding: utf-8 -*-
"""Code for representing a VCF record

The VCF record structure is modeled after the one of PyVCF
"""

#: Code for single nucleotide variant
SNV = 'SNV'
#: Code for a multi nucleotide variant
MNV = 'MNV'
#: Code for "clean" deletion
DEL = 'DEL'
#: Code for "clean" insertion
INS = 'INS'
#: Code for indel, includes substitutions of unequal length
INDEL = 'INDEL'
#: Code for structural variant
SV = 'SV'
#: Code for break-end
BND = 'BND'
#: Code for symbolic allele that is neither SV nor BND
SYMBOLIC = 'SYMBOLIC'

#: Codes for structural variants
SV_CODES = ('DEL', 'INS', 'DUP', 'INV', 'CNV')


[docs]class Record:
    """Represent one record from the VCF file

    Record objects are iterators of their calls
    """

    def __init__(self, CHROM, POS, ID, REF, ALT, QUAL, FILTER, INFO, FORMAT,
                 calls):
        #: A ``str`` with the chromosome name
        self.CHROM = CHROM
        #: An ``int`` with a 1-based begin position
        self.POS = POS
        #: An ``int`` with a 0-based begin position
        self.begin = POS - 1
        #: An ``int`` with a 0-based end position
        self.end = None  # XXX
        #: A list of the semicolon-separated values of the ID column
        self.ID = list(ID)
        #: A ``str`` with the REF value
        self.REF = REF
        #: A list of alternative allele records of type :py:class:`AltRecord`
        self.ALT = list(ALT)
        #: The quality value, can be ``None``
        self.QUAL = QUAL
        #: A list of strings for the FILTER column
        self.FILTER = FILTER
        #: An OrderedDict giving the values of the INFO column, flags are
        #: mapped to ``True``
        self.INFO = INFO
        #: A list of strings for the FORMAT column
        self.FORMAT = FORMAT
        #: A list of genotype :py:class:`Call` objects
        self.calls = list(calls)
        for call in self.calls:
            call.site = self
        #: A mapping from sample name to entry in self.calls
        self.call_for_sample = {call.sample: call for call in self.calls}

[docs]    def add_filter(self, label):
        """Add label to FILTER if not set yet"""
        if label not in self.FILTER:
            self.FILTER.append(label)


[docs]    def add_format(self, key, value=None):
        """Add an entry to format

        The record's calls ``data[key]`` will be set to ``value`` if not yet
        set and value is not ``None``.  If key is already in FORMAT then
        nothing is done.
        """
        if key in self.FORMAT:
            return
        self.FORMAT.append(key)
        if value is not None:
            for call in self:
                call.data.setdefault(key, value)


    def __iter__(self):
        """Return generator yielding from ``self.calls``"""
        yield from self.calls

    def __str__(self):
        tpl = 'Record({})'
        lst = [self.CHROM, self.POS, self.ID, self.REF, self.ALT, self.QUAL,
               self.FILTER, self.INFO, self.FORMAT, self.calls]
        return tpl.format(', '.join(map(repr, lst)))

    def __repr__(self):
        return str(self)



[docs]class Call:
    """The information for a genotype callable

    By VCF, this should always include the genotype information and
    can contain an arbitrary number of further annotation, e.g., the
    coverage at the variant position.
    """

    def __init__(self, sample, data, site=None):
        #: the name of the sample for which the call was made
        self.sample = sample
        #: an OrderedDict with the key/value pair information from the
        #: call's data
        self.data = data
        #: the :py:class:`Record` of this :py:class:`Call`
        self.site = site

    @property
    def gt_bases(self):
        """Return the actual genotype alleles, e.g. if VCF genotype is 0/1,
        could return A/T"""
        raise NotImplementedError('Implement me!')

    @property
    def gt_type(self):
        """The type of genotype, mapping is

        - hom_ref = 0
        - het = 1
        - hom_alt = 2 (which alt is untracked)
        - uncalled = ``None``
        """
        raise NotImplementedError('Implement me!')

    @property
    def is_filtered(self):
        """Return ``True`` for filtered calls"""
        raise NotImplementedError('Implement me!')

    @property
    def is_het(self):
        """Return ``True`` for filtered calls"""
        raise NotImplementedError('Implement me!')

    @property
    def is_variant(self):
        """Return ``True`` for filtered calls"""
        raise NotImplementedError('Implement me!')

    @property
    def is_phased(self):
        """Return ``True`` for phased calls"""
        raise NotImplementedError('Implement me!')

    def __str__(self):
        tpl = 'Call({})'
        lst = [self.sample, self.data]
        return tpl.format(', '.join(map(repr, lst)))

    def __repr__(self):
        return str(self)



[docs]class AltRecord:
    """An alternative allele Record

    Currently, can be a substitution, an SV placeholder, or breakend
    """

    def __init__(self, type_=None):
        #: String describing the type of the variant, could be one of
        #: SNV, MNV, could be any of teh types described in the ALT
        #: header lines, such as DUP, DEL, INS, ...
        self.type = type_



[docs]class Substitution(AltRecord):
    """A basic alternative allele record describing a REF->AltRecord
    substitution

    Note that this subsumes MNVs, insertions, and deletions.
    """

    def __init__(self, type_, value):
        super().__init__(type_)
        #: The alternative base sequence to use in the substitution
        self.value = value

    def __str__(self):
        tpl = 'Substitution(type_={}, value={})'
        return tpl.format(*map(repr, [self.type, self.value]))

    def __repr__(self):
        return str(self)



[docs]class SV(AltRecord):
    """A placeholder for an SV

    For SVs, simply the ``type`` is written out as ``"<type>"`` as alternative
    """

    def __init__(self, type_, value):
        super().__init__(type_)
        #: The alternative base sequence to use in the substitution
        self.value = value

    def __str__(self):
        tpl = 'Substitution(type_={}, value={})'
        return tpl.format(*map(repr, [self.type, self.value]))

    def __repr__(self):
        return str(self)



[docs]class BreakEnd(AltRecord):
    """A placeholder for a breakend"""

    def __init__(self, type_, value):
        super().__init__(type_)
        #: The alternative base sequence to use in the substitution
        self.value = value

    def __str__(self):
        tpl = 'Substitution(type_={}, value={})'
        return tpl.format(*map(repr, [self.type, self.value]))

    def __repr__(self):
        return str(self)



[docs]class SingleBreakEnd(AltRecord):
    """A placeholder for a single breakend"""

    def __init__(self, type_, value):
        super().__init__(type_)
        #: The alternative base sequence to use in the substitution
        self.value = value

    def __str__(self):
        tpl = 'Substitution(type_={}, value={})'
        return tpl.format(*map(repr, [self.type, self.value]))

    def __repr__(self):
        return str(self)



[docs]class SymbolicAllele(AltRecord):
    """A placeholder for a symbolic allele"""

    def __init__(self, type_, value):
        super().__init__(type_)
        #: The alternative base sequence to use in the substitution
        self.value = value

    def __str__(self):
        tpl = 'Substitution(type_={}, value={})'
        return tpl.format(*map(repr, [self.type, self.value]))

    def __repr__(self):
        return str(self)
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vcfpy package



Submodules





vcfpy.exceptions module


Exceptions for the vcfpy module



		
exception vcfpy.exceptions.HeaderNotFound[source]


		Bases: vcfpy.exceptions.VCFPyException


Raised when a VCF header could not be found









		
exception vcfpy.exceptions.IncorrectVCFFormat[source]


		Bases: vcfpy.exceptions.VCFPyException


Raised on problems parsing VCF









		
exception vcfpy.exceptions.InvalidHeaderException[source]


		Bases: vcfpy.exceptions.VCFPyException


Raised in the case of invalid header formatting









		
exception vcfpy.exceptions.InvalidRecordException[source]


		Bases: vcfpy.exceptions.VCFPyException


Raised in the case of invalid record formatting









		
exception vcfpy.exceptions.VCFPyException[source]


		Bases: RuntimeError


Base class for module’s exception











vcfpy.header module


Code for representing the VCF header part


The VCF header class structure is modeled after HTSJDK



		
class vcfpy.header.CompoundHeaderLine(key, value, mapping)[source]


		Bases: vcfpy.header.HeaderLine


Base class for compound header lines, currently format and header lines


Compound header lines describe fields that can have more than one entry.



		
mapping = None


		OrderedDict with key/value mapping









		
serialize()[source]


		












		
class vcfpy.header.ContigHeaderLine(key, value, mapping)[source]


		Bases: vcfpy.header.SimpleHeaderFile


Contig header line


Most importantly, parses the 'length' key into an integer



		
id = None


		name of the contig









		
length = None


		length of the contig, None if missing















		
vcfpy.header.FORMAT_TYPES = ('Integer', 'Float', 'Character', 'String')


		valid FORMAT value types









		
class vcfpy.header.FieldInfo(type_, number)[source]


		Bases: object


Core information for describing field type and number



		
number = None


		Number description, either an int or constant









		
type = None


		The type, one of INFO_TYPES or FORMAT_TYPES















		
class vcfpy.header.FilterHeaderLine(key, value, mapping)[source]


		Bases: vcfpy.header.SimpleHeaderFile


FILTER header line



		
description = None


		description for the filter, None if missing









		
id = None


		token for the filter















		
class vcfpy.header.FormatHeaderLine(key, value, mapping)[source]


		Bases: vcfpy.header.CompoundHeaderLine


Header line for FORMAT fields



		
description = None


		description, should be given, None if not given









		
id = None


		key in the INFO field









		
source = None


		source of INFO field, None if not given









		
type = None


		value type









		
version = None


		version of INFO field, None if not given















		
vcfpy.header.HEADER_NUMBER_ALLELES = 'A'


		number of alleles excluding reference









		
vcfpy.header.HEADER_NUMBER_GENOTYPES = 'G'


		number of genotypes









		
vcfpy.header.HEADER_NUMBER_REF = 'R'


		number of alleles including reference









		
vcfpy.header.HEADER_NUMBER_UNBOUNDED = '.'


		unbounded number of values









		
class vcfpy.header.Header(lines=[], samples=None)[source]


		Bases: object


Represent header of VCF file


While this class allows mutating records, it should not be changed once it
has been assigned to



		
get_format_field_info(key)[source]


		Return FieldInfo for the given INFO field









		
get_info_field_info(key)[source]


		Return FieldInfo for the given INFO field









		
lines = None


		list of :py:HeaderLine objects









		
samples = None


		SamplesInfo object















		
class vcfpy.header.HeaderLine(key, value)[source]


		Bases: object


Base class for VCF header lines



		
key = None


		str with key of header line









		
serialize()[source]


		Return VCF-serialized version of this header line









		
value = None


		str with raw value of header line















		
vcfpy.header.INFO_TYPES = ('Integer', 'Float', 'Flag', 'Character', 'String')


		valid INFO value types









		
class vcfpy.header.InfoHeaderLine(key, value, mapping)[source]


		Bases: vcfpy.header.CompoundHeaderLine


Header line for INFO fields


Note that the Number field will be parsed into an int if
possible.  Otherwise, the constants HEADER_NUMBER_* will be used.



		
description = None


		description, should be given, None if not given









		
id = None


		key in the INFO field









		
source = None


		source of INFO field, None if not given









		
type = None


		value type









		
version = None


		version of INFO field, None if not given















		
vcfpy.header.LINES_WITH_ID = ('FORMAT', 'INFO', 'FILTER', 'contig')


		header lines that contain an “ID” entry









		
class vcfpy.header.SamplesInfos(sample_names)[source]


		Bases: object


Helper class for handling and mapping of sample names to numeric indices



		
name_to_idx = None


		mapping from sample name to index









		
names = None


		list of sample names















		
class vcfpy.header.SimpleHeaderFile(key, value, mapping)[source]


		Bases: vcfpy.header.HeaderLine


Base class for simple header lines, currently contig and filter
header lines






		Raises:		vcfpy.exceptions.InvalidHeaderException in
the case of missing key "ID"








		
mapping = None


		collections.OrderedDict with key/value mapping of the attributes









		
serialize()[source]


		












		
vcfpy.header.VALID_NUMBERS = ('A', 'R', 'G', '.')


		valid values for “Number” entries, except for integers









		
vcfpy.header.serialize_for_header(key, value)[source]


		Serialize value for the given mapping key for a VCF header line











vcfpy.parser module


Parsing of VCF files from str



		
class vcfpy.parser.HeaderLineParserBase[source]


		Bases: object


Parse into appropriate HeaderLine



		
parse_key_value(key, value)[source]


		Parse the key/value pair






		Parameters:		
		key (str) – the key to use in parsing


		value (str) – the value to parse









		Returns:		vcfpy.header.HeaderLine object























		
class vcfpy.parser.HeaderParser(sub_parsers)[source]


		Bases: object


Helper class for parsing a VCF header



		
parse_line(line)[source]


		Parse VCF header line (trailing ‘
‘ or ‘
‘ is ignored)







		param str line:		str with line to parse



		param dict sub_parsers:


		 		dict mapping header line types to
appropriate parser objects



		returns:		appropriate HeaderLine parsed from line



		raises:		vcfpy.exceptions.InvalidHeaderException if
there was a problem parsing the file
























		
class vcfpy.parser.MappingHeaderLineParser(line_class)[source]


		Bases: vcfpy.parser.HeaderLineParserBase


Parse into HeaderLine (no particular structure)



		
line_class = None


		the class to use for the VCF header line









		
parse_key_value(key, value)[source]


		












		
class vcfpy.parser.Parser(stream, path=None)[source]


		Bases: object


Class for line-wise parsing of VCF files


In most cases, you want to use vcfpy.reader.Reader instead.






		Parameters:		
		stream – file-like object to read from


		path (str) – path the VCF is parsed from, for display purposes
only, optional














		
header = None


		header, once it has been read









		
parse_header()[source]


		Read and parse vcfpy.header.Header from file, set
into self.header and return it






		Returns:		vcfpy.header.Header



		Raises:		vcfpy.exceptions.InvalidHeaderException in the case of
problems reading the header














		
parse_line(line)[source]


		Pare the given line without reading another one from the stream









		
parse_next_record()[source]


		Read, parse and return next vcfpy.record.Record






		Returns:		next VCF record or None if at end



		Raises:		vcfpy.exceptions.InvalidRecordException in the case of
problems reading the record














		
samples = None


		vcfpy.header.SamplesInfos with sample information;
set on parsing the header















		
class vcfpy.parser.RecordParser(header, samples)[source]


		Bases: object


Helper class for parsing VCF records



		
header = None


		Header with the meta information









		
parse_line(line_str)[source]


		Parse line from file (including trailing line break) and return
resulting Record









		
samples = None


		SamplesInfos with sample information















		
vcfpy.parser.SUPPORTED_VCF_VERSIONS = ('VCFv4.0', 'VCFv4.1', 'VCFv4.2', 'VCFv4.3')


		Supported VCF versions, a warning will be issued otherwise









		
class vcfpy.parser.StupidHeaderLineParser[source]


		Bases: vcfpy.parser.HeaderLineParserBase


Parse into HeaderLine (no particular structure)



		
parse_key_value(key, value)[source]


		












		
vcfpy.parser.convert_field_value(key, type_, value)[source]


		Convert atomic field value according to the type









		
vcfpy.parser.parse_field_value(key, field_info, value)[source]


		Parse value according to field_info









		
vcfpy.parser.parse_mapping(value)[source]


		Parse the given VCF header line mapping


Such a mapping consists of “key=value” pairs, separated by commas and
wrapped into angular brackets (“<...>”).  Strings are usually quoted,
for certain known keys, exceptions are made, depending on the tag key.
this, however, only gets important when serializing.






		Raises:		vcfpy.exceptions.InvalidHeaderException if
there was a problem parsing the file














		
vcfpy.parser.process_alt(header, ref, alt_str)[source]


		Process alternative value using Header in header









		
vcfpy.parser.split_quoted_string(s, delim=', ', quote='"')[source]


		Split string s at delimiter, correctly interpreting quotes











vcfpy.reader module


Parsing of VCF files from file-like objects



		
class vcfpy.reader.Reader(stream, path=None, tabix_path=None)[source]


		Bases: object


Class for parsing of files from file-like objects


Instead of using the constructor, use the class methods
from_file() and
from_path().


On construction, the header will be read from the file which can cause
problems.  After construction, Reader can be used as
an iterable of Record.






		Raises:		InvalidHeaderException in the case
of problems reading the header








		
close()[source]


		Close underlying stream









		
classmethod from_file(klass, stream, path=None, tabix_path=None)[source]


		Create new Reader from file






		Parameters:		
		stream – file-like object to read from


		path – optional string with path to store (for display only)




















		
classmethod from_path(klass, path, tabix_path=None)[source]


		Create new Reader from path






		Parameters:		
		path – the path to load from (converted to str for
compatibility with path.py)


		tabix_path – optional string with path to TBI index,
automatic inferral from path will be tried on the fly
if not given




















		
header = None


		the Header









		
jump_to(chrom, begin, end)[source]


		Jump to the start position of the given chromosomal position
and limit iteration to the end position






		Parameters:		
		chrom (str) – name of the chromosome to jump to


		begin (int) – 0-based begin position (inclusive)


		end (int) – 0-based end position (exclusive)




















		
parser = None


		the parser to use









		
path = None


		optional str with the path to the stream









		
samples = None


		the vcfpy.header.SamplesInfos object with the sample
name information









		
stream = None


		stream (file-like object) to read from









		
tabix_file = None


		the pysam.TabixFile used for reading from index bgzip-ed VCF;
constructed on the fly









		
tabix_path = None


		optional str with path to tabix file

















vcfpy.record module


Code for representing a VCF record


The VCF record structure is modeled after the one of PyVCF



		
class vcfpy.record.AltRecord(type_=None)[source]


		Bases: object


An alternative allele Record


Currently, can be a substitution, an SV placeholder, or breakend



		
type = None


		String describing the type of the variant, could be one of
SNV, MNV, could be any of teh types described in the ALT
header lines, such as DUP, DEL, INS, ...















		
vcfpy.record.BND = 'BND'


		Code for break-end









		
class vcfpy.record.BreakEnd(type_, value)[source]


		Bases: vcfpy.record.AltRecord


A placeholder for a breakend



		
value = None


		The alternative base sequence to use in the substitution















		
class vcfpy.record.Call(sample, data, site=None)[source]


		Bases: object


The information for a genotype callable


By VCF, this should always include the genotype information and
can contain an arbitrary number of further annotation, e.g., the
coverage at the variant position.



		
data = None


		an OrderedDict with the key/value pair information from the
call’s data









		
gt_bases


		Return the actual genotype alleles, e.g. if VCF genotype is 0/1,
could return A/T









		
gt_type


		The type of genotype, mapping is



		hom_ref = 0


		het = 1


		hom_alt = 2 (which alt is untracked)


		uncalled = None












		
is_filtered


		Return True for filtered calls









		
is_het


		Return True for filtered calls









		
is_phased


		Return True for phased calls









		
is_variant


		Return True for filtered calls









		
sample = None


		the name of the sample for which the call was made









		
site = None


		the Record of this Call















		
vcfpy.record.DEL = 'DEL'


		Code for “clean” deletion









		
vcfpy.record.INDEL = 'INDEL'


		Code for indel, includes substitutions of unequal length









		
vcfpy.record.INS = 'INS'


		Code for “clean” insertion









		
vcfpy.record.MNV = 'MNV'


		Code for a multi nucleotide variant









		
class vcfpy.record.Record(CHROM, POS, ID, REF, ALT, QUAL, FILTER, INFO, FORMAT, calls)[source]


		Bases: object


Represent one record from the VCF file


Record objects are iterators of their calls



		
ALT = None


		A list of alternative allele records of type AltRecord









		
CHROM = None


		A str with the chromosome name









		
FILTER = None


		A list of strings for the FILTER column









		
FORMAT = None


		A list of strings for the FORMAT column









		
ID = None


		A list of the semicolon-separated values of the ID column









		
INFO = None


		An OrderedDict giving the values of the INFO column, flags are
mapped to True









		
POS = None


		An int with a 1-based begin position









		
QUAL = None


		The quality value, can be None









		
REF = None


		A str with the REF value









		
add_filter(label)[source]


		Add label to FILTER if not set yet









		
add_format(key, value=None)[source]


		Add an entry to format


The record’s calls data[key] will be set to value if not yet
set and value is not None.  If key is already in FORMAT then
nothing is done.









		
begin = None


		An int with a 0-based begin position









		
call_for_sample = None


		A mapping from sample name to entry in self.calls









		
calls = None


		A list of genotype Call objects









		
end = None


		An int with a 0-based end position















		
vcfpy.record.SNV = 'SNV'


		Code for single nucleotide variant









		
class vcfpy.record.SV(type_, value)[source]


		Bases: vcfpy.record.AltRecord


Code for structural variant



		
value = None


		The alternative base sequence to use in the substitution















		
vcfpy.record.SV_CODES = ('DEL', 'INS', 'DUP', 'INV', 'CNV')


		Codes for structural variants









		
vcfpy.record.SYMBOLIC = 'SYMBOLIC'


		Code for symbolic allele that is neither SV nor BND









		
class vcfpy.record.SingleBreakEnd(type_, value)[source]


		Bases: vcfpy.record.AltRecord


A placeholder for a single breakend



		
value = None


		The alternative base sequence to use in the substitution















		
class vcfpy.record.Substitution(type_, value)[source]


		Bases: vcfpy.record.AltRecord


A basic alternative allele record describing a REF->AltRecord
substitution


Note that this subsumes MNVs, insertions, and deletions.



		
value = None


		The alternative base sequence to use in the substitution















		
class vcfpy.record.SymbolicAllele(type_, value)[source]


		Bases: vcfpy.record.AltRecord


A placeholder for a symbolic allele



		
value = None


		The alternative base sequence to use in the substitution
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  Source code for vcfpy.parser

# -*- coding: utf-8 -*-
"""Parsing of VCF files from ``str``
"""

import ast
import collections
import itertools
import sys

from . import header
from . import record
from . import exceptions

try:
    from cyordereddict import OrderedDict
except ImportError:
    from collections import OrderedDict

__author__ = 'Manuel Holtgrewe <manuel.holtgrewe@bihealth.de>'


# expected "#CHROM" header prefix when there are samples
REQUIRE_SAMPLE_HEADER = (
    '#CHROM', 'POS', 'ID', 'REF', 'ALT', 'QUAL', 'FILTER', 'INFO', 'FORMAT')
# expected "#CHROM" header prefix when there are no samples
REQUIRE_NO_SAMPLE_HEADER = (
    '#CHROM', 'POS', 'ID', 'REF', 'ALT', 'QUAL', 'FILTER', 'INFO')

#: Supported VCF versions, a warning will be issued otherwise
SUPPORTED_VCF_VERSIONS = (
    'VCFv4.0', 'VCFv4.1', 'VCFv4.2', 'VCFv4.3')


def _warn(msg):
    """Print warning message"""
    print('[vcfpy] WARNING: {}'.format(msg), file=sys.stderr)


[docs]def split_quoted_string(s, delim=',', quote='"'):
    """Split string ``s`` at delimiter, correctly interpreting quotes"""
    # collect positions
    begins, ends = [0], []
    # run state automaton
    NORMAL, QUOTED, ESCAPED, DELIM = 0, 1, 2, 3
    state = NORMAL
    for pos, c in enumerate(s):
        if state == NORMAL:
            if c == delim:
                ends.append(pos)
                state = DELIM
            elif c == quote:
                state = QUOTED
            else:
                pass  # noop
        elif state == QUOTED:
            if c == '\\':
                state = ESCAPED
            elif c == quote:
                state = NORMAL
            else:
                pass  # noop
        elif state == DELIM:
            begins.append(pos)
            state = NORMAL
        else:  # state == ESCAPED
            state = QUOTED
    ends.append(len(s))
    assert len(begins) == len(ends)
    # Build resulting list
    return [s[start:end] for start, end in zip(begins, ends)]



[docs]def parse_mapping(value):
    """Parse the given VCF header line mapping

    Such a mapping consists of "key=value" pairs, separated by commas and
    wrapped into angular brackets ("<...>").  Strings are usually quoted,
    for certain known keys, exceptions are made, depending on the tag key.
    this, however, only gets important when serializing.

    :raises: :py:class:`vcfpy.exceptions.InvalidHeaderException` if
        there was a problem parsing the file
    """
    if not value.startswith('<') or not value.endswith('>'):
        raise exceptions.InvalidHeaderException(
            'Header mapping value was not wrapped in angular brackets')
    # split the comma-separated list into pairs, ignoring commas in quotes
    pairs = split_quoted_string(value[1:-1], delim=',', quote='"')
    # split these pairs into key/value pairs, converting flags to mappings
    # to True
    key_values = []
    for pair in pairs:
        if '=' in pair:
            key, value = pair.split('=', 1)
            key = key.strip()  # XXX lenient parsing
            if value.startswith('"') and value.endswith('"'):
                value = ast.literal_eval(value)
        else:
            key, value = pair, True
        key_values.append((key, value))
    # return completely parsed mapping as OrderedDict
    return OrderedDict(key_values)



[docs]class HeaderLineParserBase:
    """Parse into appropriate HeaderLine"""

[docs]    def parse_key_value(self, key, value):
        """Parse the key/value pair

        :param str key: the key to use in parsing
        :param str value: the value to parse
        :returns: :py:class:`vcfpy.header.HeaderLine` object
        """
        raise NotImplementedError('Must be overridden')




[docs]class StupidHeaderLineParser(HeaderLineParserBase):
    """Parse into HeaderLine (no particular structure)"""

[docs]    def parse_key_value(self, key, value):
        return header.HeaderLine(key, value)




[docs]class MappingHeaderLineParser(HeaderLineParserBase):
    """Parse into HeaderLine (no particular structure)"""

    def __init__(self, line_class):
        """Initialize the parser"""
        super().__init__()
        #: the class to use for the VCF header line
        self.line_class = line_class

[docs]    def parse_key_value(self, key, value):
        return self.line_class(key, value, parse_mapping(value))




# Parsers to use for each VCF header type (given left of '=')
HEADER_PARSERS = {
    'FILTER': MappingHeaderLineParser(header.FilterHeaderLine),
    'FORMAT': MappingHeaderLineParser(header.FormatHeaderLine),
    'INFO': MappingHeaderLineParser(header.InfoHeaderLine),
    'contig': MappingHeaderLineParser(header.ContigHeaderLine),
    '__default__': StupidHeaderLineParser(),  # fallback
    # 'ALT': None,
    # 'assembly': None,
    # 'META': None,
    # 'SAMPLE': None,
    # 'PEDIGREE': None,
    # 'pedigreeDB': None,
}


# Field value converters
_CONVERTERS = {
    'Integer': int,
    'Float': float,
    'Flag': lambda x: True,
    'Character': str,
    'String': str,
}


[docs]def convert_field_value(key, type_, value):
    """Convert atomic field value according to the type"""
    if value == '.':
        return None
    else:
        return _CONVERTERS[type_](value)



[docs]def parse_field_value(key, field_info, value):
    """Parse ``value`` according to ``field_info``
    """
    # XXX lenient parsing, ignoring if counts differ from field_info
    if field_info.type == 'Flag':
        assert value is True
        return True
    elif field_info.number == 1:
        return convert_field_value(key, field_info.type, value)
    else:
        if value == '.':
            return []
        else:
            return [convert_field_value(key, field_info.type, x)
                    for x in value.split(',')]



[docs]def process_alt(header, ref, alt_str):
    """Process alternative value using Header in ``header``"""
    # By its nature, this function contains a large number of case distinctions
    if ']' in alt_str or '[' in alt_str:
        return record.BreakEnd(record.BND, alt_str)
    elif alt_str.startswith('<') and alt_str.endswith('>'):
        inner = alt_str[1:-1]
        if any([inner.startswith(code) for code in record.SV_CODES]):
            return record.SV(record.SV, alt_str)
        else:
            return record.SymbolicAllele(record.SYMBOLIC, alt_str)
    else:  # substitution
        if len(ref) == len(alt_str):
            if len(ref) == 1:
                return record.Substitution(record.SNV, alt_str)
            else:
                return record.Substitution(record.MNV, alt_str)
        elif len(ref) > len(alt_str):
            if len(alt_str) == 0:
                raise exceptions.InvalidRecordException(
                    'Invalid VCF, empty ALT')
            elif len(alt_str) == 1:
                if ref[0] == alt_str[0]:
                    return record.Substitution(record.DEL, alt_str)
                else:
                    return record.Substitution(record.INDEL, alt_str)
            else:
                return record.Substitution(record.INDEL, alt_str)
        else:  # len(ref) < len(alt_str):
            if len(ref) == 0:
                raise exceptions.InvalidRecordException(
                    'Invalid VCF, empty REF')
            elif len(ref) == 1:
                if ref[0] == alt_str[0]:
                    return record.Substitution(record.INS, alt_str)
                else:
                    return record.Substitution(record.INDEL, alt_str)
            else:
                return record.Substitution(record.INDEL, alt_str)



[docs]class HeaderParser:
    """Helper class for parsing a VCF header
    """

    def __init__(self, sub_parsers):
        self.sub_parsers = HEADER_PARSERS

[docs]    def parse_line(self, line):
        """Parse VCF header ``line`` (trailing '\r\n' or '\n' is ignored)

        :param str line: ``str`` with line to parse
        :param dict sub_parsers: ``dict`` mapping header line types to
            appropriate parser objects
        :returns: appropriate :py:class:`HeaderLine` parsed from ``line``
        :raises: :py:class:`vcfpy.exceptions.InvalidHeaderException` if
            there was a problem parsing the file
        """
        if not line or not line.startswith('##'):
            raise exceptions.InvalidHeaderException(
                'Invalid VCF header line (must start with "##") {}'.format(
                    line))
        if '=' not in line:
            raise exceptions.InvalidHeaderException(
                'Invalid VCF header line (must contain "=") {}'.format(line))
        line = line[len('##'):].rstrip()  # trim '^##' and trailing whitespace
        # split key/value pair at "="
        key, value = line.split('=', 1)
        key = key.strip()  # XXX lenient parsing
        sub_parser = self.sub_parsers.get(key, self.sub_parsers['__default__'])
        return sub_parser.parse_key_value(key, value)




[docs]class RecordParser:
    """Helper class for parsing VCF records"""

    def __init__(self, header, samples):
        #: Header with the meta information
        self.header = header
        #: SamplesInfos with sample information
        self.samples = samples
        # Expected number of fields
        if self.samples.names:
            self.expected_fields = 9 + len(self.samples.names)
        else:
            self.expected_fields = 8
        # Cache of FieldInfo objects by FORMAT string
        self._format_cache = {}

[docs]    def parse_line(self, line_str):
        """Parse line from file (including trailing line break) and return
        resulting Record
        """
        line_str = line_str.rstrip()
        if not line_str:
            return None  # empty line, EOF
        arr = self._split_line(line_str)
        # CHROM
        chrom = arr[0]
        # POS
        pos = int(arr[1])
        # IDS
        if arr[2] == '.':
            ids = []
        else:
            ids = arr[2].split(';')
        # REF
        ref = arr[3]
        # ALT
        alts = []
        if arr[4] != '.':
            for alt in arr[4].split(','):
                alts.append(process_alt(self.header, ref, alt))
        # QUAL
        if arr[5] == '.':
            qual = None
        else:
            try:
                qual = int(arr[5])
            except ValueError:  # try as float
                qual = float(arr[5])
        # FILTER
        if arr[6] == '.':
            filt = []
        else:
            filt = arr[6].split(';')
        # INFO
        info = self._parse_info(arr[7])
        if not self.samples.names:
            format, calls = [], []
        else:
            # FORMAT
            format_str = arr[8]
            format = format_str.split(':')
            if format_str not in self._format_cache:
                self._format_cache[format_str] = list(map(
                    self.header.get_format_field_info,
                    format))
            # per-sample calls
            calls = [record.Call(sample, data) for sample, data in
                     zip(self.samples.names,
                         self._parse_calls_data(
                             format, self._format_cache[format_str], arr[9:]))]
        return record.Record(
            chrom, pos, ids, ref, alts, qual, filt, info, format, calls)


    def _split_line(self, line_str):
        """Split line and check number of columns"""
        arr = line_str.rstrip().split('\t')
        if len(arr) != self.expected_fields:
            raise exceptions.InvalidRecordException(
                ('The line contains an invalid number of fields. Was '
                 '{} but expected {}\n{}'.format(
                     len(arr), 9 + len(self.samples.names),
                     line_str)))
        return arr

    def _parse_info(self, info_str):
        """Parse INFO column from string"""
        result = OrderedDict()
        if info_str == '.':
            return result
        # The standard is very nice to parsers, we can simply split at
        # semicolon characters, although I (Manuel) don't know how strict
        # programs follow this
        for entry in info_str.split(';'):
            if '=' not in entry:  # flag
                result[entry] = parse_field_value(
                    entry, self.header.get_info_field_info(entry), True)
            else:
                key, value = entry.split('=', 1)
                key = key.strip()  # XXX lenient parsing
                result[key] = parse_field_value(
                    key, self.header.get_info_field_info(key), value)
        return result

    def _parse_calls_data(self, format, infos, arr):
        """Parse genotype call information from arrays using format array

        :param list format: List of strings with format names
        :param list arr: List of strings with genotype information values
            for each sample
        """
        result = []
        for entry in arr:
            data = OrderedDict()
            # The standard is very nice to parsers, we can simply split at
            # colon characters, although I (Manuel) don't know how strict
            # programs follow this
            for key, info, value in zip(format, infos, entry.split(':')):
                data[key] = parse_field_value(
                    key, info, value)
            result.append(data)
        return result



[docs]class Parser:
    """Class for line-wise parsing of VCF files

    In most cases, you want to use :py:class:`vcfpy.reader.Reader` instead.

    :param stream: ``file``-like object to read from
    :param str path: path the VCF is parsed from, for display purposes
        only, optional
    """

    def __init__(self, stream, path=None):
        self.stream = stream
        self.path = path
        #: header, once it has been read
        self.header = None
        # the currently read line
        self._line = stream.readline()  # trailing '\n'
        #: :py:class:`vcfpy.header.SamplesInfos` with sample information;
        #: set on parsing the header
        self.samples = None
        # helper for parsing the records
        self._record_parser = None

    def _read_next_line(self):
        """Read next line store in self._line and return old one"""
        prev_line = self._line
        self._line = self.stream.readline()
        return prev_line

[docs]    def parse_header(self):
        """Read and parse :py:class:`vcfpy.header.Header` from file, set
        into ``self.header`` and return it

        :returns: ``vcfpy.header.Header``
        :raises: ``vcfpy.exceptions.InvalidHeaderException`` in the case of
            problems reading the header
        """
        # parse header lines
        sub_parser = HeaderParser(HEADER_PARSERS)
        header_lines = []
        while self._line and self._line.startswith('##'):
            header_lines.append(sub_parser.parse_line(self._line))
            self._read_next_line()
        # check first header line to be '##fileformat='
        self._check_header_lines(header_lines)  # raises InvalidHeaderException
        # parse sample info line
        if not self._line or not self._line.startswith('#CHROM'):
            raise exceptions.IncorrectVCFFormat(
                'Missing line starting with "#CHROM"')
        # check for space before INFO
        line = self._line.rstrip()
        pos = line.find('FORMAT') if ('FORMAT' in line) else line.find('INFO')
        if pos == -1:
            raise exceptions.IncorrectVCFFormat(
                'Ill-formatted line starting with "#CHROM"')
        if ' ' in line[:pos]:
            _warn('Found space in #CHROM line, splitting at whitespace '
                  'instead of tab; this VCF file is ill-formatted')
            arr = self._line.rstrip().split()
        else:
            arr = self._line.rstrip().split('\t')

        if len(arr) <= len(REQUIRE_NO_SAMPLE_HEADER):
            if tuple(arr) != REQUIRE_NO_SAMPLE_HEADER:
                raise exceptions.IncorrectVCFFormat(
                    'Sample header line indicates no sample but does not '
                    'equal required prefix {}'.format(
                        '\t'.join(REQUIRE_NO_SAMPLE_HEADER)))
        elif tuple(arr[:len(REQUIRE_SAMPLE_HEADER)]) != REQUIRE_SAMPLE_HEADER:
            raise exceptions.IncorrectVCFFormat(
                'Sample header line (starting with "#CHROM") does not '
                'start with required prefix {}'.format(
                    '\t'.join(REQUIRE_SAMPLE_HEADER)))
        self.samples = header.SamplesInfos(arr[len(REQUIRE_SAMPLE_HEADER):])
        # construct Header object
        self.header = header.Header(header_lines, self.samples)
        # construct record parser
        self._record_parser = RecordParser(self.header, self.samples)
        # read next line, must not be header
        self._read_next_line()
        if self._line and self._line.startswith('#'):
            raise exceptions.IncorrectVCFFormat(
                'Expecting non-header line or EOF after "#CHROM" line')
        return self.header


    def _check_header_lines(self, header_lines):
        """Check header lines, in particular for starting file "##fileformat"

        :raises: ``vcfpy.exceptions.InvalidHeaderException`` in the case of
            problems reading the header
        """
        if not header_lines:
            raise exceptions.InvalidHeaderException(
                'The VCF file did not contain any header lines!')
        first = header_lines[0]
        if first.key != 'fileformat':
            raise exceptions.InvalidHeaderException(
                'The VCF file did not start with ##fileformat')
        if first.value not in SUPPORTED_VCF_VERSIONS:
            print(('[vcfpy] WARNING: The VCF version {} is not known, '
                   'going on regardlessly').format(first.value),
                  file=sys.stderr)

[docs]    def parse_line(self, line):
        """Pare the given line without reading another one from the stream"""
        return self._record_parser.parse_line(line)


[docs]    def parse_next_record(self):
        """Read, parse and return next :py:class:`vcfpy.record.Record`

        :returns: next VCF record or ``None`` if at end
        :raises: ``vcfpy.exceptions.InvalidRecordException`` in the case of
            problems reading the record
        """
        return self.parse_line(self._read_next_line())
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  Source code for vcfpy.reader

# -*- coding: utf-8 -*-
"""Parsing of VCF files from ``file``-like objects
"""

import gzip
import os

import pysam

from . import parser

__author__ = 'Manuel Holtgrewe <manuel.holtgrewe@bihealth.de>'


[docs]class Reader:
    """Class for parsing of files from ``file``-like objects

    Instead of using the constructor, use the class methods
    :py:meth:`~Reader.from_file` and
    :py:meth:`~Reader.from_path`.

    On construction, the header will be read from the file which can cause
    problems.  After construction, :py:class:`~Reader` can be used as
    an iterable of :py:class:`~vcfpy.record.Record`.

    :raises: :py:class:`~vcfpy.exceptions.InvalidHeaderException` in the case
        of problems reading the header
    """

    @classmethod
[docs]    def from_file(klass, stream, path=None, tabix_path=None):
        """Create new :py:class:`Reader` from file

        :param stream: ``file``-like object to read from
        :param path: optional string with path to store (for display only)
        """
        if tabix_path and not path:
            raise ValueError('Must give path if tabix_path is given')
        return Reader(stream=stream, path=path, tabix_path=tabix_path)


    @classmethod
[docs]    def from_path(klass, path, tabix_path=None):
        """Create new :py:class:`Reader` from path

        :param path: the path to load from (converted to ``str`` for
            compatibility with ``path.py``)
        :param tabix_path: optional string with path to TBI index,
            automatic inferral from ``path`` will be tried on the fly
            if not given
        """
        path = str(path)
        if path.endswith('.gz'):
            f = gzip.open(path, 'rt')
            if not tabix_path:
                tabix_path = path + '.tbi'
                if not os.path.exists(tabix_path):
                    tabix_path = None  # guessing path failed
        else:
            f = open(path, 'rt')
        return klass.from_file(stream=f, path=path, tabix_path=tabix_path)


    def __init__(self, stream, path=None, tabix_path=None):
        #: stream (``file``-like object) to read from
        self.stream = stream
        #: optional ``str`` with the path to the stream
        self.path = path
        #: optional ``str`` with path to tabix file
        self.tabix_path = tabix_path
        #: the ``pysam.TabixFile`` used for reading from index bgzip-ed VCF;
        #: constructed on the fly
        self.tabix_file = None
        # the iterator through the Tabix file to use
        self.tabix_iter = None
        #: the parser to use
        self.parser = parser.Parser(stream)
        #: the Header
        self.header = self.parser.parse_header()
        #: the :py:class:`vcfpy.header.SamplesInfos` object with the sample
        #: name information
        self.samples = self.header.samples

[docs]    def jump_to(self, chrom, begin, end):
        """Jump to the start position of the given chromosomal position
        and limit iteration to the end position

        :param str chrom: name of the chromosome to jump to
        :param int begin: 0-based begin position (inclusive)
        :param int end: 0-based end position (exclusive)
        """
        # close tabix file if any and is open
        if self.tabix_file and not self.tabix_file.closed:
            self.tabix_file.close()
        # open tabix file if not yet open
        if not self.tabix_file:
            self.tabix_file = pysam.TabixFile(
                filename=self.path, index=self.tabix_path)
        # jump to the next position
        self.tabix_iter = self.tabix_file.fetch(chrom, begin, end)
        return self


[docs]    def close(self):
        """Close underlying stream"""
        if self.tabix_file and not self.tabix_file.closed:
            self.tabix_file.close()
        if self.stream:
            self.stream.close()


    def __iter__(self):
        return self

    def __next__(self):
        """Return next object from file

        :returns:
        :raises: ``vcfpy.exceptions.InvalidRecordException`` in the case of
            problems reading the record
        :raises: ``StopException`` if at end
        """
        if self.tabix_iter:
            return self.parser.parse_line(str(next(self.tabix_iter)))
        else:
            result = self.parser.parse_next_record()
            if result is None:
                raise StopIteration()
            else:
                return result
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  Source code for vcfpy.header

# -*- coding: utf-8 -*-
"""Code for representing the VCF header part

The VCF header class structure is modeled after HTSJDK
"""

import json
import sys

from . import exceptions

try:
    from cyordereddict import OrderedDict
except ImportError:
    from collections import OrderedDict

__author__ = 'Manuel Holtgrewe <manuel.holtgrewe@bihealth.de>'

# Tuples of valid entries -----------------------------------------------------
#
#: valid INFO value types
INFO_TYPES = ('Integer', 'Float', 'Flag', 'Character', 'String')
#: valid FORMAT value types
FORMAT_TYPES = ('Integer', 'Float', 'Character', 'String')
#: valid values for "Number" entries, except for integers
VALID_NUMBERS = ('A', 'R', 'G', '.')
#: header lines that contain an "ID" entry
LINES_WITH_ID = ('FORMAT', 'INFO', 'FILTER', 'contig')

# Constants for "Number" entries ----------------------------------------------
#
#: number of alleles excluding reference
HEADER_NUMBER_ALLELES = 'A'
#: number of alleles including reference
HEADER_NUMBER_REF = 'R'
#: number of genotypes
HEADER_NUMBER_GENOTYPES = 'G'
#: unbounded number of values
HEADER_NUMBER_UNBOUNDED = '.'


def _warn(msg):
    """Print warning message in case of missing attributes"""
    print('[vcfpy] WARNING: {}'.format(msg), file=sys.stderr)


# header files to enforce double-quoting for
QUOTE_FIELDS = ('Description', 'Source', 'Version')


[docs]def serialize_for_header(key, value):
    """Serialize value for the given mapping key for a VCF header line"""
    if key in QUOTE_FIELDS:
        return json.dumps(value)
    elif type(value) is str:
        if ' ' in value or '\t' in value:
            return json.dumps(value)
        else:
            return value
    else:
        return str(value)



[docs]class FieldInfo:
    """Core information for describing field type and number"""

    def __init__(self, type_, number):
        #: The type, one of INFO_TYPES or FORMAT_TYPES
        self.type = type_
        #: Number description, either an int or constant
        self.number = number

    def __str__(self):
        return 'FieldInfo({}, {})'.format(*map(repr, [self.type, self.number]))

    def __repr__(self):
        return str(self)



[docs]class Header:
    """Represent header of VCF file

    While this class allows mutating records, it should not be changed once it
    has been assigned to
    """

    def __init__(self, lines=[], samples=None):
        #: ``list`` of :py:HeaderLine objects
        self.lines = list(lines)
        #: :py:class:`SamplesInfo` object
        self.samples = samples
        # build indices for the different field types
        self._indices = self._build_indices()

    def _build_indices(self):
        """Build indices for the different field types"""
        result = {}
        for line in self.lines:
            if line.key in LINES_WITH_ID:
                result.setdefault(line.key, {})
                if line.mapping['ID'] in result[line.key]:
                    _warn(('Seen {} header more than once: {}, using first'
                           'occurence').format(line.key, line.mapping['ID']))
                else:
                    result[line.key][line.mapping['ID']] = line
            else:
                result.setdefault(line.key, [])
                result[line.key].append(line)
        return result

[docs]    def get_info_field_info(self, key):
        """Return :py:class:`FieldInfo` for the given INFO field"""
        return self._get_field_info('INFO', key)


[docs]    def get_format_field_info(self, key):
        """Return :py:class:`FieldInfo` for the given INFO field"""
        return self._get_field_info('FORMAT', key)


    def _get_field_info(self, type_, key):
        result = self._indices[type_].get(key)
        if result:
            return result
        _warn('{} {} not found using String/"." instead'.format(
            type_, key))
        return FieldInfo('String', HEADER_NUMBER_UNBOUNDED)

    def __str__(self):
        tpl = 'Header(lines={}, samples={})'
        return tpl.format(*map(repr, (self.lines, self.samples)))

    def __repr__(self):
        return str(self)



[docs]class HeaderLine:
    """Base class for VCF header lines
    """

    def __init__(self, key, value):
        #: ``str`` with key of header line
        self.key = key
        #: ``str`` with raw value of header line
        self.value = value

[docs]    def serialize(self):
        """Return VCF-serialized version of this header line"""
        return ''.join(('##', self.key, '=', self.value))


    def __str__(self):
        return 'HeaderLine({}, {})'.format(
            *map(repr, (self.key, self.value)))

    def __repr__(self):
        return str(self)



[docs]class SimpleHeaderFile(HeaderLine):
    """Base class for simple header lines, currently contig and filter
    header lines

    :raises: :py:class:`vcfpy.exceptions.InvalidHeaderException` in
        the case of missing key ``"ID"``
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value)
        # check existence of key "ID"
        if 'ID' not in mapping:
            raise exceptions.InvalidHeaderException(
                'Missing key "ID" in header line "{}={}"'.format(
                    key, value))
        #: ``collections.OrderedDict`` with key/value mapping of the attributes
        self.mapping = OrderedDict(mapping.items())

[docs]    def serialize(self):
        result = ['##', self.key, '=<']
        for i, (key, value) in enumerate(self.mapping.items()):
            if i > 0:
                result.append(',')
            result += [key, '=', serialize_for_header(key, value)]
        result += ['>']
        return ''.join(map(str, result))


    def __str__(self):
        return 'SimpleHeaderFile({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class ContigHeaderLine(SimpleHeaderFile):
    """Contig header line

    Most importantly, parses the ``'length'`` key into an integer
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value, mapping)
        # convert 'length' entry to integer if possible
        if 'length' in self.mapping:
            mapping['length'] = int(mapping['length'])
        else:
            _warn(
                'Field "length" not found in header line {}={}'.format(
                    key, value))
        #: name of the contig
        self.id = self.mapping['ID']
        #: length of the contig, ``None`` if missing
        self.length = self.mapping.get('length')

    def __str__(self):
        return 'ContigHeaderLine({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class FilterHeaderLine(SimpleHeaderFile):
    """FILTER header line
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value, mapping)
        # check for "Description" key
        if 'Description' not in self.mapping:
            _warn(
                'Field "Description" not found in header line {}={}'.format(
                    key, value))
        #: token for the filter
        self.id = self.mapping['ID']
        #: description for the filter, ``None`` if missing
        self.description = self.mapping.get('Description')

    def __str__(self):
        return 'FilterHeaderLine({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class CompoundHeaderLine(HeaderLine):
    """Base class for compound header lines, currently format and header lines

    Compound header lines describe fields that can have more than one entry.
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value)
        #: OrderedDict with key/value mapping
        self.mapping = OrderedDict(mapping.items())
        # check that 'Number' is given and use "." otherwise
        if 'Number' not in self.mapping:
            print(('[vcfpy] WARNING: missing number, using '
                   'unbounded/"." instead'), file=sys.stderr)
            self.mapping['Number'] = '.'
        try:
            self.mapping['Number'] = self._parse_number(
                self.mapping['Number'])
        except ValueError:
            print(('[vcfpy] WARNING: invalid number {}, using '
                   'unbounded/"." instead').format(self.mapping['Number']),
                  file=sys.stderr)
            self.mapping['Number'] = '.'

    def _parse_number(self, number):
        """Parse ``number`` into an ``int`` or return ``number`` if a valid
        expression for a INFO/FORMAT "Number".

        :param str number: ``str`` to parse and check
        """
        try:
            return int(number)
        except ValueError as e:
            if number in VALID_NUMBERS:
                return number
            else:
                raise e

[docs]    def serialize(self):
        result = ['##', self.key, '=<']
        for i, (key, value) in enumerate(self.mapping.items()):
            if i > 0:
                result.append(',')
            result += [key, '=', serialize_for_header(key, value)]
        result += ['>']
        return ''.join(map(str, result))


    def __str__(self):
        return 'CompoundHeaderLine({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class InfoHeaderLine(CompoundHeaderLine):
    """Header line for INFO fields

    Note that the ``Number`` field will be parsed into an ``int`` if
    possible.  Otherwise, the constants ``HEADER_NUMBER_*`` will be used.
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value, mapping)
        #: key in the INFO field
        self.id = self.mapping['ID']
        # check for "Number" field
        self.number = self.mapping['Number']
        # check for "Type" field
        type_ = self.mapping.get('Type')
        if 'Type' not in self.mapping:
            _warn(
                ('Field "Type" not found in header line, using String '
                 'instead {}={}').format(key, value))
            type_ = 'String'
        if 'Type' in self.mapping and type_ not in INFO_TYPES:
            _warn(
                ('Invalid INFO value type {} in header line, using String '
                 'instead, {}={}').format(self.mapping['Type'], key, value))
            type_ = 'String'
        #: value type
        self.type = type_
        # check for "Description" key
        if 'Description' not in self.mapping:
            _warn(
                'Field "Description" not found in header line {}={}'.format(
                    key, value))
        #: description, should be given, ``None`` if not given
        self.description = self.mapping.get('Description')
        #: source of INFO field, ``None`` if not given
        self.source = self.mapping.get('Source')
        #: version of INFO field, ``None`` if not given
        self.version = self.mapping.get('Version')

    def __str__(self):
        return 'InfoHeaderLine({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class FormatHeaderLine(CompoundHeaderLine):
    """Header line for FORMAT fields
    """

    def __init__(self, key, value, mapping):
        super().__init__(key, value, mapping)
        #: key in the INFO field
        self.id = self.mapping['ID']
        # check for "Number" field
        self.number = self.mapping['Number']
        # check for "Type" field
        type_ = self.mapping.get('Type')
        if 'Type' not in self.mapping:
            _warn(
                ('Field "Type" not found in header line, using String '
                 'instead {}={}').format(key, value))
            type_ = 'String'
        if 'Type' in self.mapping and type_ not in FORMAT_TYPES:
            _warn(
                ('Invalid INFO value type {} in header line, using String '
                 'instead, {}={}').format(self.mapping['Type'], key, value))
            type_ = 'String'
        #: value type
        self.type = type_
        # check for "Description" key
        if 'Description' not in self.mapping:
            _warn(
                'Field "Description" not found in header line {}={}'.format(
                    key, value))
        #: description, should be given, ``None`` if not given
        self.description = self.mapping.get('Description')
        #: source of INFO field, ``None`` if not given
        self.source = self.mapping.get('Source')
        #: version of INFO field, ``None`` if not given
        self.version = self.mapping.get('Version')

    def __str__(self):
        return 'FormatHeaderLine({}, {}, {})'.format(
            *map(repr, (self.key, self.value, self.mapping)))



[docs]class SamplesInfos:
    """Helper class for handling and mapping of sample names to numeric indices
    """

    def __init__(self, sample_names):
        #: list of sample names
        self.names = list(sample_names)
        #: mapping from sample name to index
        self.name_to_idx = dict([
            (name, idx) for idx, name in enumerate(self.names)])

    def __str__(self):
        tpl = 'SampleInfo(names={}, name_to_idx={})'
        return tpl.format(self.names, self.name_to_idx)

    def __repr__(self):
        return str(self)
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