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Welcome to SM_distributed’s documentation!








Readme

The README should provide you with an overview and usage instructions. Or take a look at the developer
documentation below for more details.
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  Source code for engine.theor_peaks_gen

from os import makedirs
from os.path import join, exists
from traceback import format_exc

import numpy as np

from engine.db import DB
from engine.util import logger
from pyMS.pyisocalc.canopy.sum_formula_actions import InvalidFormulaError, ParseError
from pyMS.pyisocalc.pyisocalc import complete_isodist, parseSumFormula


[docs]def list_of_floats_to_str(l):
    return ','.join(map(lambda x: '{:.6f}'.format(x), l))



[docs]class IsocalcWrapper(object):
    """ Wrapper around pyMS.pyisocalc.pyisocalc used for getting theoretical isotope peaks'
    centroids and profiles for a sum formula.

    Args
    ----------
    isocalc_config : dict
        Dictionary representing isotope_generation section of a dataset config file
    """
    def __init__(self, isocalc_config):
        self.charge = 0
        if 'polarity' in isocalc_config['charge']:
            polarity = isocalc_config['charge']['polarity']
            self.charge = (-1 if polarity == '-' else 1) * isocalc_config['charge']['n_charges']
        self.sigma = isocalc_config['isocalc_sigma']
        self.pts_per_mz = isocalc_config['isocalc_pts_per_mz']
        self.prof_pts_per_centr = 6
        self.max_mz_dist_to_centr = 0.15

    def _isodist(self, sf_adduct):
        sf_adduct_obj = parseSumFormula(sf_adduct)
        return complete_isodist(sf_adduct_obj, sigma=self.sigma, charge=self.charge, pts_per_mz=self.pts_per_mz,
                                centroid_kwargs={'weighted_bins': 5})

[docs]    def isotope_peaks(self, sf, adduct):
        """
        Args
        ----
        sf : str
            Sum formula
        adduct : str
            Molecule adduct. One of isotope_generation.adducts from a dataset config file

        Returns
        -------
        : dict
            A dict with keys:
             - centroid mzs
             - centroid intensities
             - profile mzs
             - profile intensities
            In case of any errors returns a dict of empty lists.
        """
        res_dict = {'centr_mzs': [], 'centr_ints': [], 'profile_mzs': [], 'profile_ints': []}
        try:
            isotope_ms = self._isodist(sf + adduct)

            centr_mzs, centr_ints = isotope_ms.get_spectrum(source='centroids')
            res_dict['centr_mzs'] = centr_mzs
            res_dict['centr_ints'] = centr_ints

            profile_mzs, profile_ints = isotope_ms.get_spectrum(source='profile')
            res_dict['profile_mzs'], res_dict['profile_ints'] = \
                self._sample_profiles(centr_mzs, profile_mzs, profile_ints)
        except (InvalidFormulaError, ParseError) as e:
            logger.warning('(%s, %s) - %s', sf, adduct, e)
        except Exception as e:
            logger.error('(%s, %s) - %s', sf, adduct, e)
            logger.error(format_exc())
        finally:
            return res_dict


    @staticmethod
[docs]    def slice_array(mzs, lower, upper):
        return np.hstack(map(lambda (l, u): mzs[l:u], zip(lower, upper)))


    def _sample_profiles(self, centr_mzs, profile_mzs, profile_ints):
        sampled_prof_mz_list, sampled_prof_int_list = [], []

        for cmz in centr_mzs:
            centr_mask = np.abs(profile_mzs - cmz) <= self.max_mz_dist_to_centr
            sample_step = max(1, len(profile_mzs[centr_mask]) / self.prof_pts_per_centr)

            # take only N mz points for each centroid
            sampled_prof_mz_list.append(profile_mzs[centr_mask][::sample_step])
            sampled_prof_int_list.append(profile_ints[centr_mask][::sample_step])

        return np.hstack(sampled_prof_mz_list), np.hstack(sampled_prof_int_list)

    def _format_peak_str(self, db_id, sf_id, adduct, peak_dict):
        return '%d\t%d\t%s\t%.6f\t%d\t%d\t{%s}\t{%s}\t{%s}\t{%s}' % (
            db_id, sf_id, adduct,
            round(self.sigma, 6), self.charge, self.pts_per_mz,
            list_of_floats_to_str(peak_dict['centr_mzs']),
            list_of_floats_to_str(peak_dict['centr_ints']),
            list_of_floats_to_str(peak_dict['profile_mzs']),
            list_of_floats_to_str(peak_dict['profile_ints'])
        )

[docs]    def formatted_iso_peaks(self, db_id, sf_id, sf, adduct):
        """
        Args
        ----
        db_id : int
            Database id
        sf_id : int
            Sum formula id
        sf : str
            Sum formula
        adduct : str
            Sum formula adduct

        Returns
        -------
        : str
            A one line string with tab separated lists. Every list is a comma separated string.
        """
        peak_dict = self.isotope_peaks(sf, adduct)
        if np.all([len(v) > 0 for v in peak_dict.values()]):
            yield self._format_peak_str(db_id, sf_id, adduct, peak_dict)




DB_ID_SEL = 'SELECT id FROM formula_db WHERE name = %s'
AGG_FORMULA_SEL = 'SELECT id, sf FROM agg_formula where db_id = %s'
# TODO: sigma precision to take into account?
SF_ADDUCT_SEL = ('SELECT sf, adduct FROM theor_peaks p '
                 'JOIN agg_formula f on p.sf_id = f.id and p.db_id = f.db_id '
                 'WHERE p.db_id = %s AND ROUND(sigma::numeric, 6) = %s AND charge = %s AND pts_per_mz = %s')


[docs]class TheorPeaksGenerator(object):
    """ Generator of theoretical isotope peaks for all molecules in a database.

    Args
    ----------
    sc : pyspark.SparkContext
    sm_config : dict
        SM engine config
    ds_config : dict
        Dataset config
    """
    def __init__(self, sc, sm_config, ds_config):  # TODO: replace sm_config with db
        self.sc = sc
        self.sm_config = sm_config
        self.ds_config = ds_config

        self.theor_peaks_tmp_dir = join(sm_config['fs']['data_dir'], 'theor_peaks_gen')
        self.db = DB(sm_config['db'])

        self.adducts = self.ds_config['isotope_generation']['adducts']

        self.isocalc_wrapper = IsocalcWrapper(self.ds_config['isotope_generation'])

    @staticmethod
    def _sf_elements(sf):
        return [seg.element().name() for seg in parseSumFormula(sf).get_segments()]

    @classmethod
    def _valid_sf_adduct(cls, sf, adduct):
        if sf is None or adduct is None or sf == 'None' or adduct == 'None':
            logger.warning('Invalid sum formula or adduct: sf=%s, adduct=%s', sf, adduct)
            return False

        if '-' in adduct and adduct.strip('-') not in cls._sf_elements(sf):
            logger.info('No negative adduct element in the sum formula: sf=%s, adduct=%s', sf, adduct)
            return False

        return True

[docs]    def run(self):
        """ Starts peaks generation. Checks all formula peaks saved in the database and
        generates peaks only for new ones"""
        logger.info('Running theoretical peaks generation')

        db_id = self.db.select_one(DB_ID_SEL, self.ds_config['database']['name'])[0]
        formula_list = self.apply_database_filters(self.db.select(AGG_FORMULA_SEL, db_id))

        stored_sf_adduct = self.db.select(SF_ADDUCT_SEL, db_id,
                                          self.isocalc_wrapper.sigma,
                                          self.isocalc_wrapper.charge,
                                          self.isocalc_wrapper.pts_per_mz)

        sf_adduct_cand = self.find_sf_adduct_cand(formula_list, set(stored_sf_adduct))
        logger.info('%d saved (sf, adduct)s, %s not saved (sf, adduct)s', len(stored_sf_adduct), len(sf_adduct_cand))

        if sf_adduct_cand:
            peak_lines = self.generate_theor_peaks(sf_adduct_cand)
            self._import_theor_peaks_to_db(peak_lines)


[docs]    def apply_database_filters(self, formula_list):
        """ Filters according to settings in dataset config

        Args
        ----
        formula_list : list
            List of pairs (id, sum formula) to search through

        Returns
        -------
        : list
            Filtered list of pairs (id, sum formula)
        """
        if 'Organic' in self.ds_config['database'].get('filters', []):
            logger.info('Organic sum formula filter has been applied')
            return filter(lambda (_, sf): 'C' in self._sf_elements(sf), formula_list)
        return formula_list


[docs]    def find_sf_adduct_cand(self, formula_list, stored_sf_adduct):
        """
        Args
        ----
        formula_list : list
            List of pairs (id, sum formula) to search through
        stored_sf_adduct : set
            Set of (formula, adduct) pairs which have theoretical patterns saved in the database

        Returns
        -------
        : list
            List of (formula id, formula, adduct) triples which don't have theoretical patterns saved in the database
        """
        assert formula_list, 'Emtpy agg_formula table!'
        cand = [sf_row + (adduct,) for sf_row in formula_list for adduct in self.adducts]
        valid_cand = filter(lambda (_, sf, adduct): self._valid_sf_adduct(sf, adduct), cand)
        return filter(lambda (sf_id, sf, adduct): (sf, adduct) not in stored_sf_adduct, valid_cand)


[docs]    def generate_theor_peaks(self, sf_adduct_cand):
        """
        Args
        ----
        sf_adduct_cand : list
            List of (formula id, formula, adduct) triples which don't have theoretical patterns saved in the database

        Returns
        -------
        : list
            List of strings with formatted theoretical peaks data
        """
        logger.info('Generating missing peaks')
        formatted_iso_peaks = self.isocalc_wrapper.formatted_iso_peaks
        db_id = self.db.select_one(DB_ID_SEL, self.ds_config['database']['name'])[0]
        sf_adduct_cand_rdd = self.sc.parallelize(sf_adduct_cand)
        peak_lines = (sf_adduct_cand_rdd
                      .flatMap(lambda (sf_id, sf, adduct): formatted_iso_peaks(db_id, sf_id, sf, adduct))
                      .collect())
        return peak_lines


    def _import_theor_peaks_to_db(self, peak_lines):
        logger.info('Saving new peaks to the DB')
        if not exists(self.theor_peaks_tmp_dir):
            makedirs(self.theor_peaks_tmp_dir)

        peak_lines_path = join(self.theor_peaks_tmp_dir, 'peak_lines.csv')
        with open(peak_lines_path, 'w') as f:
            f.write('\n'.join(peak_lines))

        with open(peak_lines_path) as peaks_file:
            self.db.copy(peaks_file, 'theor_peaks')
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  Source code for engine.util

from datetime import datetime, date, timedelta
import numpy as np
from os.path import realpath, dirname, join
import os
import json
from subprocess import check_call, call
import logging
from logging.config import fileConfig
from os.path import join


[docs]def proj_root():
    return dirname(dirname(__file__))



fileConfig(join(proj_root(), 'conf/sm_log.cfg'))
logger = logging.getLogger(name='SM')


[docs]class SMConfig(object):


    """ Engine configuration manager """

    _path = None
    _config_dict = {}

    @classmethod
    def set_path(cls, path):
        """ Set path for a SM configuration file

        Parameters
        ----------
        path : String
        """
        cls._path = path

    @classmethod
    def get_conf(cls):
        """
        Returns
        -------
        : dict
            SM engine configuration
        """
        if not cls._config_dict:
            config_path = cls._path or join(proj_root(), 'conf', 'config.json')
            with open(config_path) as f:
                cls._config_dict = json.load(f)
        return cls._config_dict


[docs]def local_path(path):
    return 'file://' + path



[docs]def hdfs_path(path):
    return 'hdfs://{}:9000{}'.format(SMConfig.get_conf()['hdfs']['namenode'], path)



[docs]def hdfs_prefix():
    return '{}/bin/hdfs dfs '.format(os.environ['HADOOP_HOME'])



def _cmd(template, call_func, *args):
    cmd_str = template.format(*args)
    logger.info('Call "%s"', cmd_str)
    return call_func(cmd_str.split())


[docs]def cmd_check(template, *args):
    return _cmd(template, check_call, *args)



[docs]def cmd(template, *args):
    return _cmd(template, call, *args)
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  Source code for engine.db

"""
.. module::
    :synopsis:

.. moduleauthor:: Vitaly Kovalev <intscorpio@gmail.com>
"""
import psycopg2
import psycopg2.extras
from functools import wraps
from traceback import format_exc

from engine.util import logger


[docs]def db_decor(func):


    @wraps(func)
    def wrapper(self, *args, **kwargs):
        res = []
        try:
            logger.debug(args[0])
            res = func(self, *args, **kwargs)
        except psycopg2.Error as e:
            logger.error(format_exc())
            logger.error('SQL: %s', args[0])
        else:
            self.conn.commit()
        finally:
            if self.curs:
                self.curs.close()
        return res

    return wrapper


[docs]class DB(object):
    """ Postgres database access provider

    Args
    ----------
    config : dict
        database access parameters
    autocommit : bool
        enable non-transactional client mode
    """

    def __init__(self, config, autocommit=False):
        self.conn = psycopg2.connect(**config)
        if autocommit:
            self.conn.set_isolation_level(psycopg2.extensions.ISOLATION_LEVEL_AUTOCOMMIT)
        self.curs = None

[docs]    def close(self):
        """ Close the connection to the database """
        self.conn.close()


    @db_decor
[docs]    def select(self, sql, *args):
        """ Execute select query

        Args
        ------------
        sql : string
            sql select query with %s placeholders
        args :
            query parameters for placeholders
        Returns
        ------------
        : list
            list of rows
        """
        self.curs = self.conn.cursor()
        self.curs.execute(sql, args)
        return self.curs.fetchall()


[docs]    def select_one(self, sql, *args):
        """ Execute select query and take the first row

        Args
        ------------
        sql : string
            sql select query with %s placeholders
        args :
            query parameters for placeholders
        Returns
        ------------
        : tuple
            single row
        """
        res = self.select(sql, *args)
        return res[0] if len(res) > 0 else []


    @db_decor
[docs]    def insert(self, sql, rows=None):
        """ Execute insert query

        Args
        ------------
        sql : string
            sql insert query in INSERT INTO TABLE VALUES (%s,...) format
        rows : list
            list of tuples as table rows
        """
        self.curs = self.conn.cursor()
        self.curs.executemany(sql, rows)


    @db_decor
[docs]    def alter(self, sql, *args):
        """ Execute alter query

        Args
        ------------
        sql : string
            sql alter query with %s placeholders
        args :
            query parameters for placeholders
        """
        self.curs = self.conn.cursor()
        self.curs.execute(sql, args)


    @db_decor
[docs]    def copy(self, inp_file, table, sep='\t', columns=None):
        """ Copy data from a file to a table

        Args
        ------------
        inp_file : file
            file-like object containing csv data
        table : string
            table to insert new rows into
        sep : string
            field separator
        columns : list
            column names to insert into
        """
        self.curs = self.conn.cursor()
        self.curs.copy_from(inp_file, table=table, sep=sep, columns=columns)
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  Source code for engine.search_results

import numpy as np
import json
from collections import OrderedDict
from datetime import datetime

from engine.util import logger


insert_sf_metrics_sql = 'INSERT INTO iso_image_metrics VALUES (%s, %s, %s, %s, %s, %s)'
insert_sf_iso_imgs_sql = 'INSERT INTO iso_image VALUES (%s, %s, %s, %s, %s, %s, %s, %s, %s)'
clear_iso_image_sql = 'DELETE FROM iso_image WHERE job_id = %s'
clear_iso_image_metrics_sql = 'DELETE FROM iso_image_metrics WHERE job_id = %s'
INSERT_JOB_SQL = "INSERT INTO job VALUES (%s, %s, %s, 'SUCCEEDED', 0, 0, '2000-01-01 00:00:00', %s)"
CLEAR_JOB_SQL = 'DELETE FROM job WHERE id = %s'


[docs]class SearchResults(object):
    """ Container for molecule search results

    Args
    ----------
    sf_db_id : int
        Formula database id
    ds_id : int
        Dataset id
    job_id : int
        Search job id
    sf_iso_images_map : dict
        Result images of format (formula id -> list of images)
    sf_metrics_map : dict
        Result images of format (formula id -> list of quality metrics)
    sf_adduct_peaksn : list
        List of triples (formula id, adduct, number of theoretical peaks)
    db: engine.db.DB
    """
    def __init__(self, sf_db_id, ds_id, job_id, sf_iso_images_map, sf_metrics_map, sf_adduct_peaksn, db):
        self.sf_db_id = sf_db_id
        self.ds_id = ds_id
        self.job_id = job_id
        self.db = db
        self.sf_adduct_peaksn = sf_adduct_peaksn
        self.sf_iso_images_map = sf_iso_images_map
        self.sf_metrics_map = sf_metrics_map

[docs]    def clear_old_results(self):
        """ Clear all previous search results for the dataset from the database """
        logger.info('Clearing old job results')
        self.db.alter(clear_iso_image_sql, self.job_id)
        self.db.alter(clear_iso_image_metrics_sql, self.job_id)


[docs]    def store_sf_img_metrics(self):
        """ Store formula image metrics in the database """
        logger.info('Storing iso image metrics')
        rows = []
        for sf_i, metrics in self.sf_metrics_map.iteritems():
            sf_id, adduct, peaks_n = self.sf_adduct_peaksn[sf_i]
            metrics_json = json.dumps(OrderedDict(zip(['chaos', 'img_corr', 'pat_match'], metrics)))
            r = (self.job_id, self.sf_db_id, sf_id, adduct, peaks_n, metrics_json)
            rows.append(r)

        self.db.insert(insert_sf_metrics_sql, rows)


[docs]    def store_sf_iso_images(self, nrows, ncols):
        """ Store formula images in the database

        Args
        -----------
        nrows : int
            Number of rows in the dataset image
        ncols : int
            Number of columns in the dataset image
        """
        logger.info('Storing iso images')
        rows = []
        for sf_i, img_list in self.sf_iso_images_map.iteritems():
            sf_id, adduct, _ = self.sf_adduct_peaksn[sf_i]

            for peak_i, img_sparse in enumerate(img_list):
                img_ints = np.zeros(int(nrows)*int(ncols)) if img_sparse is None else img_sparse.toarray().flatten()
                pixel_inds = np.arange(img_ints.shape[0])
                r = (self.job_id, self.sf_db_id, sf_id, adduct, peak_i,
                     pixel_inds[img_ints > 0.001].tolist(), img_ints[img_ints > 0.001].tolist(),
                     img_ints.min(), img_ints.max())
                rows.append(r)

        self.db.insert(insert_sf_iso_imgs_sql, rows)


    # TODO: add tests
[docs]    def store_job_meta(self):
        """ Store search job metadata in the database """
        logger.info('Storing job metadata')
        self.db.alter(CLEAR_JOB_SQL, self.job_id)
        rows = [(self.job_id, self.sf_db_id, self.ds_id, datetime.now().strftime('%Y-%m-%d %H:%M:%S'))]
        self.db.insert(INSERT_JOB_SQL, rows)
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"""
.. module::
    :synopsis:

.. moduleauthor:: Vitaly Kovalev <intscorpio@gmail.com>
"""
from shutil import copytree
from os.path import exists, splitext, join
import tempfile
import json
import glob

from engine.util import local_path, hdfs_path, proj_root, hdfs_prefix, cmd_check, cmd, SMConfig, logger


[docs]class WorkDir(object):
    """ Provides an access to a work directory for a processed dataset

    Args
    ----
    ds_name : str
        Dataset name (alias)
    data_dir_path : str
        Dataset config
    """
    def __init__(self, ds_name, data_dir_path=None):
        self.ds_name = ds_name
        self.data_dir_path = data_dir_path
        self.path = join(self.data_dir_path, ds_name)
        self.ds_config = None

[docs]    def del_work_dir(self):
        cmd_check('rm -rf {}', self.path)


[docs]    def copy_input_data(self, input_data_path):
        """ Copy imzML/ibd/config files from input path to a dataset work directory

        Args
        ----
        input_data_path : str
            Path to input files
        """
        if not exists(self.path):
            logger.info('Copying %s to %s', input_data_path, self.path)

            # TODO: add support for S3 paths
            if input_data_path.startswith('http'):
                tmp_path = join(self.data_dir_path, 'tmp')
                cmd_check('mkdir -p {}', tmp_path)

                tmp_zip = tempfile.mkstemp(dir=tmp_path, suffix='.zip')[1]
                cmd_check('wget {} -O {}', input_data_path, tmp_zip)
                cmd_check('mkdir -p {}', self.path)
                cmd_check('unzip {} -d {}', tmp_zip, self.path)
            else:
                copytree(input_data_path, self.path)
        else:
            logger.info('Path %s already exists', self.path)


    @property
    def ds_config_path(self):
        return join(self.path, 'config.json')

    @property
    def imzml_path(self):
        return glob.glob(join(self.path, '*.imzML'))[0]

    @property
    def txt_path(self):
        return join(self.path, 'ds.txt')

    @property
    def coord_path(self):
        return join(self.path, 'ds_coord.txt')
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"""
Functions for creating isotope images from a mass spectrometry dataset
"""
import numpy as np
import scipy.sparse
from itertools import izip, repeat


def _get_nonzero_ints(sp, lower, upper):
    sp_i, mzs, cum_ints = sp
    ints = cum_ints[mzs.searchsorted(upper, 'r')] - cum_ints[mzs.searchsorted(lower, 'l')]
    peak_inds = np.arange(len(lower))
    return sp_i, peak_inds[ints > 0.001], ints[ints > 0.001]


def _sample_spectrum(sp, peak_bounds, sf_peak_map):
    """
    Args
    ----------
    sp : tuple
        spectrum id, m/z values, partial sums of ints_slice
    peak_bounds : tuple
        two arrays providing lower and upper bounds of the m/z intervals
    sf_peak_map : list
        list of pairs: sum formula index, local peak index

    Returns
    ----------
    : tuple
        peak_i, (spectrum_id, intensity)
    """
    lower, upper = peak_bounds
    sp_i, non_zero_int_inds, non_zero_ints = _get_nonzero_ints(sp, lower, upper)
    sf_inds = sf_peak_map[:, 0][non_zero_int_inds]
    peak_inds = sf_peak_map[:, 1][non_zero_int_inds]

    return zip(izip(sf_inds, peak_inds),
               izip(repeat(sp_i), non_zero_ints))


def _coord_list_to_matrix(sp_iter, norm_img_pixel_inds, nrows, ncols):
    """ Convert iterator over (coord, value) pairs into sparse matrix """
    sp_intens_arr = np.array(list(sp_iter), dtype=[('sp', int), ('intens', float)])
    img_array = np.zeros(nrows*ncols)
    pixel_inds = norm_img_pixel_inds[sp_intens_arr['sp']]
    img_array[pixel_inds] = sp_intens_arr['intens']
    return scipy.sparse.csr_matrix(img_array.reshape(nrows, ncols))


def _img_pairs_to_list(pairs):
    """ list of (coord, value) pairs -> list of values """
    if not pairs:
        return None
    length = max([i for i, img in pairs]) + 1
    res = np.ndarray((length,), dtype=object)
    for i, img in pairs:
        res[i] = img
    return res.tolist()


# the slowest step of the whole pipeline
[docs]def sample_spectra(sc, ds, formulas):
    """ Find formulas for which non-zero intensities in some spectra exist

    Args
    ----------
    sc : pyspark.SparkContext
    ds : engine.dataset.Dataset
    formulas : engine.formulas.Formulas

    Returns
    ----------
    : pyspark.rdd.RDD
        RDD of (sum formula index, peak local index), (spectrum id, intensity)
    """
    mz_bounds_cand_brcast = sc.broadcast(formulas.get_sf_peak_bounds())
    sf_peak_map_brcast = sc.broadcast(formulas.get_sf_peak_map())
    sf_sp_intens = (ds.get_spectra()
                    .flatMap(lambda sp: _sample_spectrum(sp, mz_bounds_cand_brcast.value, sf_peak_map_brcast.value)))
    return sf_sp_intens



[docs]def compute_sf_peak_images(ds, sf_sp_intens):
    """ Combine all pixel intensities for the same formula into isotope images represented as sparse matrices

    Args
    ----------
    ds : engine.dataset.Dataset
    sf_sp_intens : pyspark.rdd.RDD
        RDD of (sum formula index, peak local index), (spectrum id, intensity)

    Returns
    ----------
    : pyspark.rdd.RDD
        RDD of sum formula, (local peak id, sparse matrix of intensities)
    """
    nrows, ncols = ds.get_dims()
    norm_img_pixel_inds = ds.get_norm_img_pixel_inds()
    sf_peak_imgs = (sf_sp_intens
                    .groupByKey()
                    .map(lambda ((sf_i, p_i), spectrum_it):
                         (sf_i, (p_i, _coord_list_to_matrix(spectrum_it, norm_img_pixel_inds, nrows, ncols)))))
    return sf_peak_imgs



[docs]def compute_sf_images(sf_peak_imgs):
    """ Group isotope images for the same formula

    Args
    ----------
    sf_peak_imgs : pyspark.rdd.RDD
        RDD of sum formula, (local peak id, sparse matrix of intensities)

    Returns
    ----------
    : pyspark.rdd.RDD
        RDD of sum formula, list[sparse matrix of intensities]
    """
    sf_images = (sf_peak_imgs
                 .groupByKey()
                 .mapValues(lambda img_pairs_it: _img_pairs_to_list(list(img_pairs_it))))

    return sf_images
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"""
Script for generating dataset config files based on chosen instrument and its settings
"""
from difflib import SequenceMatcher as SeqM
import numpy as np
import json
from pprint import pprint, pformat


ds_config = {
    "database": {
        "name": "HMDB"
    },
    "isotope_generation": {
        "adducts": ["+H", "+Na", "+K"],
        "charge": {
            "polarity": "+",
            "n_charges": 1
        },
        "isocalc_sigma": 0.01,
        "isocalc_pts_per_mz": 10000
    },
    "image_generation": {
        "ppm": 2.0,
        "nlevels": 30,
        "q": 99,
        "do_preprocessing": False
    },
    "molecules_num": ""
}


instruments = {
    'FT-ICR': {
        'Solarix': ['100K', '250K', '500K']
    },
    'Orbitrap': {
        'QExactive (Plus)': ['70K', '140K', '280K']
    }
}


instrument_modes = {
    'neg': ['-H', '+Cl'],
    'pos': ['+H', '+Na', '+K']
}


resol_power_params = {
    '70K': {
        'fwhm': 0.00285714285,
        'sigma': 0.006728,
        'pts_per_mz': 1750
    },
    '100K': {
        'fwhm': 0.002,
        'sigma': 0.0047096,
        'pts_per_mz': 2500
    },
    '140K': {
        'fwhm': 0.00142857142,
        'sigma': 0.003364,
        'pts_per_mz': 3500
    },
    '250K': {
        'fwhm': 0.0008,
        'sigma': 0.00188384,
        'pts_per_mz': 6250
    },
    '280K': {
        'fwhm': 0.00071428571,
        'sigma': 0.001682,
        'pts_per_mz': 7000
    },
    '500K': {
        'fwhm': 0.0004,
        'sigma': 0.00094192,
        'pts_per_mz': 12500
    }
}


[docs]def get_best_match(input, options):
    if len(options) == 1:
        return options[0]
    match_opt_ind = np.argmax([SeqM(None, str(input), str(opt)).ratio() for opt in options])
    return options[match_opt_ind]



if __name__ == "__main__":
    instr_type = raw_input('Instrument type ({}): '.format('/'.join(instruments.keys())))
    instr_type = get_best_match(instr_type, instruments.keys())
    print 'Chosen instrument type "{}"'.format(instr_type)

    instr_model = raw_input('Instrument type ({}): '.format('/'.join(instruments[instr_type].keys())))
    instr_model = get_best_match(instr_model, instruments[instr_type].keys())
    print 'Chosen instrument model "{}"'.format(instr_model)

    resolv_power = raw_input('Resolving power @200: ({}): '.format('/'.join(instruments[instr_type][instr_model])))
    resolv_power = get_best_match(resolv_power, instruments[instr_type][instr_model])
    print 'Chosen resolving power @200 "{}"'.format(resolv_power)

    instr_mode = raw_input('Instrument mode ({}): '.format('/'.join(instrument_modes.keys())))
    instr_mode = get_best_match(instr_mode, instrument_modes.keys())
    print 'Chosen instrument mode "{}"'.format(instr_mode)
    print 'Adducts to be used "{}"'.format(instrument_modes[instr_mode])

    ppm = raw_input('ppm number (integer): ')
    print 'Chosen ppm number "{}"'.format(ppm)

    number_of_mol = raw_input('Number of molecules in search results (integer): ')
    print 'Chosen number of molecules "{}"'.format(number_of_mol)

    ds_config['isotope_generation']['adducts'] = instrument_modes[instr_mode]
    ds_config['isotope_generation']['charge']['polarity'] = '+' if instr_mode == 'pos' else '-'
    ds_config['isotope_generation']['isocalc_sigma'] = round(resol_power_params[resolv_power]['sigma'], 6)
    ds_config['isotope_generation']['isocalc_pts_per_mz'] = resol_power_params[resolv_power]['pts_per_mz']
    ds_config['image_generation']['ppm'] = int(ppm)
    ds_config['molecules_num'] = int(number_of_mol)

    print json.dumps(ds_config, indent=4)

    save = raw_input('Save to "config.json" file (Y/n)?: ')
    if save == 'Y':
        with open('config.json', 'w') as fp:
            fp.write(json.dumps(ds_config, indent=4))
        print 'Saved the dataset config to "config.json" file'
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Spatial Metabolomics Engine [image: Build Status] [https://travis-ci.org/SpatialMetabolomics/SM_distributed] [image: Documentation Status] [http://sm-distributed.readthedocs.org/en/latest/?badge=latest]


High throughput molecules annotation for imaging mass spectrometry datasets.



Main Features



		centroided imzML files as input dataset files


		Apache Spark based implementation for easy scaling from one machine to a cluster


		Can be run in both local and distributed modes


		Comes with unit, regression and scientific tests


		Web application for browsing the search results


		Fabric script for easy deploy and an AWS cluster start








Installation Manual



Spark Installation and Setup


Install Oracle Java 7


sudo apt-add-repository ppa:webupd8team/java
sudo apt-get update
sudo apt-get install oracle-java7-installer
java -version  # should work now






Add an env variable to .bashrc


echo -e '\nexport JAVA_HOME=/usr/lib/jvm/java-7-oracle' >> ~/.bashrc






Download Spark 1.5 with pre-build for Hadoop 2.6 and higher (http://spark.apache.org/downloads.html)
Don’t forget to replace USER:GROUP with your linux user and group


sudo mkdir /opt/dev
id -un  # your user
id -gn  # your group
sudo chown USER:GROUP /opt/dev
cd /opt/dev
wget -O - http://apache.lauf-forum.at/spark/spark-1.5.2/spark-1.5.2-bin-hadoop2.6.tgz | tar xz -C /opt/dev






Install ssh daemon and create a public/private key pair


sudo apt-get install ssh
mkdir -p ~/.ssh  # create if not exists
chmod 700 ~/.ssh  # set proper permissions
cd ~/.ssh/
ssh-keygen -t rsa
cat id_rsa.pub >> authorized_keys
ssh localhost  # should work now
exit









Postgres Installation and Setup


More details can be found here https://help.ubuntu.com/community/PostgreSQL


Server installation from a repository


sudo apt-get install postgresql postgresql-contrib libpq-dev
sudo service postgresql status  # if everything is fine should return 9.3/main (port 5432): online






Make local ipv4 connections password free. Put trust instead of md5


sudo nano /etc/postgresql/9.3/main/pg_hba.conf
...
# # IPv4 local connections:
# host    all             all             127.0.0.1/32            md5






Don’t forget to restart the database server


sudo service postgresql restart









SM Engine Installation and Setup


Install git and pip


sudo apt-get install git python-pip






Clone SM_distributed repository


cd  # go to home directory
git clone --recursive https://github.com/SpatialMetabolomics/SM_distributed.git






Install numpy, scipy, matplotlib dependencies


sudo apt-get install python-dev libfreetype6-dev
sudo apt-get install libblas-dev liblapack-dev libatlas-base-dev gfortran   






Install SM engine python dependencies


sudo pip install numpy==1.10.4
sudo pip install scipy==0.16.0 Fabric==1.10.2 lxml==3.3.3 pypng==0.0.18 matplotlib==1.5.0 mock==1.3.0 psycopg2==2.6.1 py4j==0.9 pytest==2.8.2 tornado==4.2.1 tornpsql==1.1.0
sudo pip install --no-deps pyimzML==1.0.1






Postgres server setup for local use only


sudo -u postgres psql

CREATE ROLE sm LOGIN CREATEDB NOSUPERUSER PASSWORD 'simple_pass';
CREATE DATABASE sm WITH OWNER sm;
\q  # exit






SM engine schema creation


cd SM_distributed
psql -h localhost -U sm sm < scripts/create_schema.sql






Create data directory for SM engine. Don’t forget to replace USER:GROUP with your linux user and group (id -un and id -gn)


sudo mkdir /opt/data && sudo chown USER:GROUP /opt/data






Create config files. For conf/config.json put values for needed parameters


cd SM_distributed/config
cp sm_log.cfg.template sm_log.cfg
cp config.json.template config.json
nano config.json
# replace **fs.data_dir** with path to the data directory (/opt/data)






Add environment variables to .bashrc


echo -e '\nexport SPARK_HOME=/opt/dev/spark-1.5.2-bin-hadoop2.6' >> ~/.bashrc
echo 'export PYTHONPATH=$HOME/SM_distributed:/opt/dev/spark-1.5.2-bin-hadoop2.6/python:/opt/dev/spark-1.5.2-bin-hadoop2.6/python/build:$PYTHONPATH' >> ~/.bashrc
source ~/.bashrc









Run Tests


Run the engine unit tests


cd ~/SM_distributed
./test_runner.py --unit






Run the regression tests


./test_runner.py --regr






Run the scientific test. Download and import HMDB first.


wget -O - https://s3-eu-west-1.amazonaws.com/sm-engine/hmdb_agg_formula.sql | psql -h localhost -U sm sm
./test_runner.py --sci






When run the first time it will work pretty long time as the engine will be generating and saving to the DB theoretical spectra
for all HMDB molecules. In the end it should print
ALL TESTS FINISHED SUCCESSFULLY
If not something went wrong.







Run Molecule Annotation Job


Once you have successfully installed SM engine and its dependencies you can start a molecule annotation job with the command


cd ~/SM_distributed
python scripts/run_molecule_search.py dataset_name /path/to/dataset/folder






/path/to/dataset/folder should contain three files: .imzML, .ibd, config.json. Names for .imzML and .ibd files
should be identical. Where config.json is a file with parameters for the molecule annotation job of the form


{
  "inputs": {
    "data_file": "12hour_5_210_centroid.imzML",
    "database": "HMDB"
  },
  "isotope_generation": {
    "adducts": ["+H","+Na","+K"],
    "charge": {
        "polarity": "+",
        "n_charges": 1
    },
    "isocalc_sigma": 0.01,
    "isocalc_pts_per_mz": 10000
  },
  "image_generation": {
    "ppm": 2.0,
    "nlevels": 30,
    "q": 99,
    "do_preprocessing": false
  },
  "molecules_num": null
}






database is a specific name of a database that you would like to search through. Default one is HMDB.
If you want to add your own one please refer to the next section.


isotope_generation is a section specific for pyMS [https://github.com/alexandrovteam/pyMS] library.


image_generation is a section specific for pyIMS [https://github.com/alexandrovteam/pyIMS] library.


molecules_num is a maximum number of annotated molecules to store.


To explore the results of a job start the web application


cd ~/SM_distributed
python webapp/webserver.py --config conf/config.json --port 8090






Open http://localhost:8090 url address in a browser





Add New Molecule Database


to be added...
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scripts package



Submodules





scripts.generate_ds_config module


Script for generating dataset config files based on chosen instrument and its settings



		
scripts.generate_ds_config.get_best_match(input, options)[source]


		








scripts.run_molecule_search module





Module contents
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Submodules





webapp.globalvars module





webapp.handlers module





webapp.util module



		
class webapp.util.DateTimeEncoder(skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, encoding='utf-8', default=None)[source]


		Bases: json.encoder.JSONEncoder


Auxuliary class that lets us encode dates in json



		
default(obj)[source]


		












		
webapp.util.my_print(s)[source]


		Pretty printing with timestamp











webapp.webserver module





Module contents
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Submodules





engine.dataset module



		
class engine.dataset.Dataset(sc, ds_path, ds_coord_path)[source]


		Bases: object


A class representing a mass spectrometry dataset. Backed by a couple of plain text files containing
coordinates and spectra.



		sc : pyspark.SparkContext


		Spark context object


		ds_path : String


		Path to a plain text file with spectra


		ds_coord_path : String


		Path to a plain text file with coordinates






		
get_dims()[source]


		
		: tuple


		A pair of int values. Number of rows and columns












		
get_norm_img_pixel_inds()[source]


		
		: ndarray


		One-dimensional array of indexes for dataset pixels taken in row-wise manner












		
get_spectra()[source]


		
		: pyspark.rdd.RDD


		Spark RDD with spectra. One spectrum per RDD entry.












		
static txt_to_spectrum(s)[source]


		Converts a text string in the format to a spectrum in the form of two arrays:
array of m/z values and array of partial sums of intensities.



		s : String


		id|mz1 mz2 ... mzN|int1 int2 ... intN






		: tuple


		triple spectrum_id, mzs, cumulative sum of intensities




















engine.db module



		
class engine.db.DB(config, autocommit=False)[source]


		Bases: object


Postgres database access provider



		config : dict


		database access parameters


		autocommit : bool


		enable non-transactional client mode






		
alter(*args, **kwargs)[source]


		Execute alter query



		sql : string


		sql alter query with %s placeholders


		args :


		query parameters for placeholders












		
close()[source]


		Close the connection to the database









		
copy(*args, **kwargs)[source]


		Copy data from a file to a table



		inp_file : file


		file-like object containing csv data


		table : string


		table to insert new rows into


		sep : string


		field separator


		columns : list


		column names to insert into












		
insert(*args, **kwargs)[source]


		Execute insert query



		sql : string


		sql insert query in INSERT INTO TABLE VALUES (%s,...) format


		rows : list


		list of tuples as table rows












		
select(*args, **kwargs)[source]


		Execute select query



		sql : string


		sql select query with %s placeholders


		args :


		query parameters for placeholders






		: list


		list of rows












		
select_one(sql, *args)[source]


		Execute select query and take the first row



		sql : string


		sql select query with %s placeholders


		args :


		query parameters for placeholders






		: tuple


		single row


















		
engine.db.db_decor(func)[source]


		








engine.formula_imager module


Functions for creating isotope images from a mass spectrometry dataset



		
engine.formula_imager.compute_sf_images(sf_peak_imgs)[source]


		Group isotope images for the same formula



		sf_peak_imgs : pyspark.rdd.RDD


		RDD of sum formula, (local peak id, sparse matrix of intensities)






		: pyspark.rdd.RDD


		RDD of sum formula, list[sparse matrix of intensities]












		
engine.formula_imager.compute_sf_peak_images(ds, sf_sp_intens)[source]


		Combine all pixel intensities for the same formula into isotope images represented as sparse matrices


ds : engine.dataset.Dataset
sf_sp_intens : pyspark.rdd.RDD



RDD of (sum formula index, peak local index), (spectrum id, intensity)




		: pyspark.rdd.RDD


		RDD of sum formula, (local peak id, sparse matrix of intensities)












		
engine.formula_imager.sample_spectra(sc, ds, formulas)[source]


		Find formulas for which non-zero intensities in some spectra exist


sc : pyspark.SparkContext
ds : engine.dataset.Dataset
formulas : engine.formulas.Formulas



		: pyspark.rdd.RDD


		RDD of (sum formula index, peak local index), (spectrum id, intensity)














engine.formula_img_validator module


Classes and functions for isotope image validation



		
class engine.formula_img_validator.ImgMeasures(chaos, image_corr, pattern_match)[source]


		Bases: object


Container for isotope image metrics



		chaos : float


		measure of chaos, pyIMS.image_measures.measure_of_chaos


		image_corr : float


		isotope image correlation, pyIMS.image_measures.isotope_image_correlation


		pattern_match : float


		theoretical pattern match, pyIMS.image_measures.isotope_pattern_match






		
to_tuple(replace_nan=True)[source]


		Convert metrics to a tuple



		replace_nan : bool


		replace invalid metric values with the default one






		: tuple


		tuple of metrics


















		
engine.formula_img_validator.filter_sf_images(sc, ds_config, ds, formulas, sf_images)[source]


		Compute isotope image metrics for each formula. If specified in the dataset config returns only images and metrics
for topN formulas with the highest metrics product.


sc : pyspark.SparkContext
ds_config : dict



dataset configuration



ds : engine.dataset.Dataset
formulas : engine.formulas.Formulas
sf_images : pyspark.rdd.RDD



RDD of (formula, list[images]) pairs




		: tuple


		dict(formula -> list[image]), dict(formula -> tuple[metric])












		
engine.formula_img_validator.get_compute_img_measures(empty_matrix, img_gen_conf)[source]


		Returns a function for computing isotope image metrics



		empty_matrix : ndarray


		empty matrix of the same shape as isotope images


		img_gen_conf : dict


		isotope_generation section of the dataset config






		: function


		function that returns tuples of metrics for every list of isotope images














engine.formulas module



		
class engine.formulas.Formulas(ds_config, db)[source]


		Bases: object


A class representing a molecule database to search through.
Provides several data structured used in the engine to speedup computation



		ds_config : dict


		Dataset configuration





db : engine.db.DB



		
static check_formula_uniqueness(formula_ids, adducts)[source]


		






		
get_sf_adduct_peaksn()[source]


		
		: list


		An array of triples (formula id, adduct, number of theoretical peaks)












		
get_sf_peak_bounds()[source]


		
		: tuple


		A pair of ndarrays with bound mz values for each molecule from the molecule database












		
get_sf_peak_ints()[source]


		
		: ndarray


		An array of arrays of theoretical peak intensities for each item of the molecule database












		
get_sf_peak_map()[source]


		
		: ndarray


		An array of pairs (formula index, local peak index)












		
get_sf_peaks()[source]


		
		: ndarray


		An array of arrays of theoretical peak mzs for each item of the molecule database




















engine.imzml_txt_converter module





engine.search_job module





engine.search_results module



		
class engine.search_results.SearchResults(sf_db_id, ds_id, job_id, sf_iso_images_map, sf_metrics_map, sf_adduct_peaksn, db)[source]


		Bases: object


Container for molecule search results



		sf_db_id : int


		Formula database id


		ds_id : int


		Dataset id


		job_id : int


		Search job id


		sf_iso_images_map : dict


		Result images of format (formula id -> list of images)


		sf_metrics_map : dict


		Result images of format (formula id -> list of quality metrics)


		sf_adduct_peaksn : list


		List of triples (formula id, adduct, number of theoretical peaks)





db: engine.db.DB



		
clear_old_results()[source]


		Clear all previous search results for the dataset from the database









		
store_job_meta()[source]


		Store search job metadata in the database









		
store_sf_img_metrics()[source]


		Store formula image metrics in the database









		
store_sf_iso_images(nrows, ncols)[source]


		Store formula images in the database



		nrows : int


		Number of rows in the dataset image


		ncols : int


		Number of columns in the dataset image




















engine.theor_peaks_gen module



		
class engine.theor_peaks_gen.IsocalcWrapper(isocalc_config)[source]


		Bases: object


Wrapper around pyMS.pyisocalc.pyisocalc used for getting theoretical isotope peaks’
centroids and profiles for a sum formula.



		isocalc_config : dict


		Dictionary representing isotope_generation section of a dataset config file






		
formatted_iso_peaks(db_id, sf_id, sf, adduct)[source]


		
		db_id : int


		Database id


		sf_id : int


		Sum formula id


		sf : str


		Sum formula


		adduct : str


		Sum formula adduct






		: str


		A one line string with tab separated lists. Every list is a comma separated string.












		
isotope_peaks(sf, adduct)[source]


		
		sf : str


		Sum formula


		adduct : str


		Molecule adduct. One of isotope_generation.adducts from a dataset config file






		: dict


		
		A dict with keys:


		
		centroid mzs


		centroid intensities


		profile mzs


		profile intensities











In case of any errors returns a dict of empty lists.















		
static slice_array(mzs, lower, upper)[source]


		












		
class engine.theor_peaks_gen.TheorPeaksGenerator(sc, sm_config, ds_config)[source]


		Bases: object


Generator of theoretical isotope peaks for all molecules in a database.


sc : pyspark.SparkContext
sm_config : dict



SM engine config




		ds_config : dict


		Dataset config






		
apply_database_filters(formula_list)[source]


		Filters according to settings in dataset config



		formula_list : list


		List of pairs (id, sum formula) to search through






		: list


		Filtered list of pairs (id, sum formula)












		
find_sf_adduct_cand(formula_list, stored_sf_adduct)[source]


		
		formula_list : list


		List of pairs (id, sum formula) to search through


		stored_sf_adduct : set


		Set of (formula, adduct) pairs which have theoretical patterns saved in the database






		: list


		List of (formula id, formula, adduct) triples which don’t have theoretical patterns saved in the database












		
generate_theor_peaks(sf_adduct_cand)[source]


		
		sf_adduct_cand : list


		List of (formula id, formula, adduct) triples which don’t have theoretical patterns saved in the database






		: list


		List of strings with formatted theoretical peaks data












		
run()[source]


		Starts peaks generation. Checks all formula peaks saved in the database and
generates peaks only for new ones















		
engine.theor_peaks_gen.list_of_floats_to_str(l)[source]


		








engine.util module



		
class engine.util.SMConfig[source]


		Bases: object


Engine configuration manager



		
classmethod get_conf()


		
		: dict


		SM engine configuration












		
classmethod set_path(path)


		Set path for a SM configuration file


path : String















		
engine.util.cmd(template, *args)[source]


		






		
engine.util.cmd_check(template, *args)[source]


		






		
engine.util.hdfs_path(path)[source]


		






		
engine.util.hdfs_prefix()[source]


		






		
engine.util.local_path(path)[source]


		






		
engine.util.proj_root()[source]


		








engine.work_dir module



		
class engine.work_dir.WorkDir(ds_name, data_dir_path=None)[source]


		Bases: object


Provides an access to a work directory for a processed dataset



		ds_name : str


		Dataset name (alias)


		data_dir_path : str


		Dataset config






		
coord_path


		






		
copy_input_data(input_data_path)[source]


		Copy imzML/ibd/config files from input path to a dataset work directory



		input_data_path : str


		Path to input files












		
del_work_dir()[source]


		






		
ds_config_path


		






		
imzml_path


		






		
txt_path


		














Module contents
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  Source code for engine.formulas

import numpy as np

from engine.util import logger


THEOR_PEAKS_SQL = ('SELECT sf_id, adduct, centr_mzs, centr_ints '
                   'FROM theor_peaks p '
                   'JOIN formula_db d ON d.id = p.db_id '
                   'WHERE d.name = %s AND adduct = ANY(%s) AND '
                   'ROUND(sigma::numeric, 6) = %s AND pts_per_mz = %s '
                   'ORDER BY sf_id, adduct')


[docs]class Formulas(object):
    """ A class representing a molecule database to search through.
    Provides several data structured used in the engine to speedup computation

    Args
    ----------
    ds_config : dict
        Dataset configuration
    db : engine.db.DB
    """
    def __init__(self, ds_config, db):
        self.ppm = ds_config['image_generation']['ppm']
        self.db_name = ds_config['database']['name']
        iso_gen_conf = ds_config['isotope_generation']

        sf_peaks = db.select(THEOR_PEAKS_SQL, self.db_name, iso_gen_conf['adducts'],
                             iso_gen_conf['isocalc_sigma'], iso_gen_conf['isocalc_pts_per_mz'])
        assert sf_peaks, 'No formulas matching the criteria were found in theor_peaks!'
        self.sf_ids, self.adducts, self.sf_theor_peaks, self.sf_theor_peak_ints = zip(*sf_peaks)
        self.check_formula_uniqueness(self.sf_ids, self.adducts)

        logger.info('Loaded %s sum formulas from the DB', len(self.sf_ids))

    @staticmethod
[docs]    def check_formula_uniqueness(formula_ids, adducts):
        pairs = zip(formula_ids, adducts)
        uniq_pairs = set(pairs)
        assert len(uniq_pairs) == len(pairs),\
            'Not unique formula-adduct combinations {} != {}'.format(len(uniq_pairs), len(pairs))


[docs]    def get_sf_peak_bounds(self):
        """
        Returns
        -------
        : tuple
            A pair of ndarrays with bound mz values for each molecule from the molecule database
        """
        lower = np.array([mz - self.ppm*mz/1e6 for sf_peaks in self.sf_theor_peaks for mz in sf_peaks])
        upper = np.array([mz + self.ppm*mz/1e6 for sf_peaks in self.sf_theor_peaks for mz in sf_peaks])
        return lower, upper


[docs]    def get_sf_peak_map(self):
        """
        Returns
        -------
        : ndarray
            An array of pairs (formula index, local peak index)
        """
        return np.array([(i, j)
                         for i, sf_peaks in enumerate(self.sf_theor_peaks)
                         for j, __ in enumerate(sf_peaks)])


[docs]    def get_sf_peak_ints(self):
        """
        Returns
        -------
        : ndarray
            An array of arrays of theoretical peak intensities for each item of the molecule database
        """
        return self.sf_theor_peak_ints


[docs]    def get_sf_peaks(self):
        """
        Returns
        -------
        : ndarray
            An array of arrays of theoretical peak mzs for each item of the molecule database
        """
        return self.sf_theor_peaks


[docs]    def get_sf_adduct_peaksn(self):
        """
        Returns
        -------
        : list
            An array of triples (formula id, adduct, number of theoretical peaks)
        """
        return zip(self.sf_ids, self.adducts, map(len, self.sf_theor_peaks))
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  Source code for engine.formula_img_validator

"""
Classes and functions for isotope image validation
"""
import numpy as np
from operator import mul, add

from pyIMS.image_measures import measure_of_chaos, isotope_image_correlation, isotope_pattern_match


[docs]class ImgMeasures(object):
    """ Container for isotope image metrics

    Args
    ----------
    chaos : float
        measure of chaos, pyIMS.image_measures.measure_of_chaos
    image_corr : float
        isotope image correlation, pyIMS.image_measures.isotope_image_correlation
    pattern_match : float
        theoretical pattern match, pyIMS.image_measures.isotope_pattern_match
    """

    def __init__(self, chaos, image_corr, pattern_match):
        self.chaos = chaos
        self.image_corr = image_corr
        self.pattern_match = pattern_match

    @staticmethod
    def _replace_nan(v, new_v=0):
        if not v or np.isinf(v) or np.isnan(v):
            return new_v
        else:
            return v

[docs]    def to_tuple(self, replace_nan=True):
        """ Convert metrics to a tuple

        Args
        ------------
        replace_nan : bool
            replace invalid metric values with the default one
        Returns
        ------------
        : tuple
            tuple of metrics
        """
        if replace_nan:
            return (self._replace_nan(self.chaos),
                    self._replace_nan(self.image_corr),
                    self._replace_nan(self.pattern_match))
        else:
            return self.chaos, self.image_corr, self.pattern_match




[docs]def get_compute_img_measures(empty_matrix, img_gen_conf):
    """ Returns a function for computing isotope image metrics

    Args
    ------------
    empty_matrix : ndarray
        empty matrix of the same shape as isotope images
    img_gen_conf : dict
        isotope_generation section of the dataset config
    Returns
    ------------
    : function
        function that returns tuples of metrics for every list of isotope images
    """
    def compute(iso_images_sparse, sf_intensity):
        diff = len(sf_intensity) - len(iso_images_sparse)
        iso_imgs = [empty_matrix if img is None else img.toarray()
                    for img in iso_images_sparse + [None] * diff]
        iso_imgs_flat = [img.flat[:] for img in iso_imgs]

        measures = ImgMeasures(0, 0, 0)
        if len(iso_imgs) > 0:
            measures.pattern_match = isotope_pattern_match(iso_imgs_flat, sf_intensity)
            measures.image_corr = isotope_image_correlation(iso_imgs_flat, weights=sf_intensity[1:])
            measures.chaos = measure_of_chaos(iso_imgs[0], img_gen_conf['nlevels'], overwrite=False)
        return measures.to_tuple()

    return compute



[docs]def filter_sf_images(sc, ds_config, ds, formulas, sf_images):
    """ Compute isotope image metrics for each formula. If specified in the dataset config returns only images and metrics
    for topN formulas with the highest metrics product.

    Args
    ------------
    sc : pyspark.SparkContext
    ds_config : dict
        dataset configuration
    ds : engine.dataset.Dataset
    formulas : engine.formulas.Formulas
    sf_images : pyspark.rdd.RDD
        RDD of (formula, list[images]) pairs
    Returns
    ------------
    : tuple
        dict(formula -> list[image]), dict(formula -> tuple[metric])
    """
    nrows, ncols = ds.get_dims()
    empty_matrix = np.zeros((nrows, ncols))
    compute_measures = get_compute_img_measures(empty_matrix, ds_config['image_generation'])
    sf_peak_intens_brcast = sc.broadcast(formulas.get_sf_peak_ints())

    sf_metrics = (sf_images
                  .map(lambda (sf_i, imgs): (sf_i, compute_measures(imgs, sf_peak_intens_brcast.value[sf_i])))
                  .filter(lambda (_, metrics): reduce(add, metrics) > 0))
    if ds_config["molecules_num"]:
        sf_metrics_map = dict(sf_metrics.takeOrdered(int(ds_config["molecules_num"]),
                                                     lambda (_, metrics): -reduce(mul, metrics)))
    else:
        sf_metrics_map = sf_metrics.collectAsMap()

    sf_iso_images_map = sf_images.filter(lambda (sf_i, _): sf_i in sf_metrics_map).collectAsMap()
    return sf_iso_images_map, sf_metrics_map
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  All modules for which code is available
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  Source code for webapp.util


import json
import numpy as np
from datetime import datetime, date, timedelta


[docs]def my_print(s):
    '''Pretty printing with timestamp'''
    print "[" + str(datetime.now()) + "] " + s



[docs]class DateTimeEncoder(json.JSONEncoder):
    '''Auxuliary class that lets us encode dates in json'''

[docs]    def default(self, obj):
        if hasattr(obj, 'isoformat'):
            return obj.isoformat()
        elif isinstance(obj, datetime):
            return obj.isoformat()
        elif isinstance(obj, date):
            return obj.isoformat()
        elif isinstance(obj, timedelta):
            return (datetime.min + obj).time().isoformat()
        elif isinstance(obj, np.generic):
            return np.asscalar(obj)
        else:
            return super(DateTimeEncoder, self).default(obj)
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  Source code for engine.dataset

import numpy as np
from codecs import open

from engine.util import local_path, hdfs_path, logger, SMConfig


[docs]class Dataset(object):
    """ A class representing a mass spectrometry dataset. Backed by a couple of plain text files containing
    coordinates and spectra.

    Args
    ----------
    sc : pyspark.SparkContext
        Spark context object
    ds_path : String
        Path to a plain text file with spectra
    ds_coord_path : String
        Path to a plain text file with coordinates
    """
    def __init__(self, sc, ds_path, ds_coord_path):
        self.sc = sc
        self.ds_path = ds_path
        self.ds_coord_path = ds_coord_path
        self.sm_config = SMConfig.get_conf()

        self.max_x, self.max_y = None, None

        self._define_pixels_order()

    @staticmethod
    def _parse_coord_row(s):
        res = []
        row = s.strip('\n')
        if len(row) > 0:
            vals = row.split(',')
            if len(vals) > 0:
                res = map(int, vals)[1:]
        return res

    def _define_pixels_order(self):
        with open(self.ds_coord_path) as f:
            coords = filter(lambda t: len(t) == 2, map(self._parse_coord_row, f.readlines()))
        _coord = np.asarray(coords)
        _coord = np.around(_coord, 5)  # correct for numerical precision
        _coord -= np.amin(_coord, axis=0)

        self.min_x, self.min_y = np.amin(_coord, axis=0)
        self.max_x, self.max_y = np.amax(_coord, axis=0)

        pixel_indices = _coord[:, 1] * (self.max_x+1) + _coord[:, 0]
        pixel_indices = pixel_indices.astype(np.int32)
        self.norm_img_pixel_inds = pixel_indices

[docs]    def get_norm_img_pixel_inds(self):
        """
        Returns
        -------
        : ndarray
            One-dimensional array of indexes for dataset pixels taken in row-wise manner
        """
        return self.norm_img_pixel_inds


[docs]    def get_dims(self):
        """
        Returns
        -------
        : tuple
            A pair of int values. Number of rows and columns
        """
        return (self.max_y - self.min_y + 1,
                self.max_x - self.min_x + 1)


    @staticmethod
[docs]    def txt_to_spectrum(s):
        """Converts a text string in the format to a spectrum in the form of two arrays:
        array of m/z values and array of partial sums of intensities.

        Args
        ----------
        s : String
            id|mz1 mz2 ... mzN|int1 int2 ... intN
        Returns
        -------
        : tuple
            triple spectrum_id, mzs, cumulative sum of intensities
        """
        arr = s.strip().split("|")
        intensities = np.fromstring("0 " + arr[2], sep=' ')
        return int(arr[0]), np.fromstring(arr[1], sep=' '), np.cumsum(intensities)


[docs]    def get_spectra(self):
        """
        Returns
        -------
        : pyspark.rdd.RDD
            Spark RDD with spectra. One spectrum per RDD entry.
        """
        txt_to_spectrum = self.txt_to_spectrum
        if self.sm_config['fs']['local']:
            logger.info('Converting txt to spectrum rdd from %s', local_path(self.ds_path))
            return self.sc.textFile(local_path(self.ds_path)).map(txt_to_spectrum)
        else:
            logger.info('Converting txt to spectrum rdd from %s', hdfs_path(self.ds_path))
            return self.sc.textFile(hdfs_path(self.ds_path), minPartitions=8).map(txt_to_spectrum)
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