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Design Goals


Atom Based Computational Database

Provide the following:


	Command line tool to store, interrogate and fetch atomic
configurations in a database.

	Python API to interact with the database in an analogous way to the
CLI client.

	Backend specification so that the CLI and API can be interfaced with a
wide range of database solutions.



Language and framework:


	Written in pure Python;

	Works flawlessly with Python 2.7 and 3.3 upwards;

	Depends on ASE for working with Atoms objects.



Backends:


	Agnostic according to defined specification.

	ase.db included

	`mongodb included

	Aiida as a target






Design considerations


	Command line tool inspired by “icepick”: store configurations, query,
extract and update them and which is agnostic with respect to the back-end.
At least two different back-ends will be created initially, one based on
ase-db using James’ patch, and Martin will make sure Aiida can also be used
as a back-end.



	Communication between the command line tool and the backend is via ASE:
files to be stored are read in via ASE’s importers, and the Atoms object
that is created (including all metadata) is passed to the backend. simple
translators are written for Aiida using the already existing ASE importer
(may need to be extended to pick up all metadata)



	The command line tool can be extended or built upon to do Chris’s
fetch-compute_property-store functionality, it is up to the database
backend to tag the config with unique IDs so that subsequent stores are
recognised as updates, we don’t need to care about how that is done.



	queries: the command line tool needs to accept a set of predicates on the
metadata. we can discuss and argue how general this needs to be: at the
minimum, it is a list of predicates which are “and”-ed. the other end of
the complexity is a complete predicate tree, allowing any combination of
“and” and “or” relations between the predicates.



	Authentication: Martin says that Aiida is thinking about OpenID  - I think
in addition we need something much simpler as well, and there is no harm
in multiple auth methods. I looked at how gitolite uses ssh keys, and it’s
simple: a single unix user is created on the system, and a number of keys
can be placed in its .ssh/authorised_keys file. Each key in this file is
associate with a command, e.g. “/usr/local/bin/abcd ” and an argument
to this command is the user name. The database is queried using ssh, e.g
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TODO


Frontend


	Create a UI for working with configuration files.

	Create a backend abstract factory

	Add general backend tests

	Add “interactive” mode to CLI (i.e. it doesn’t auto return)

	Make the ASE install automatic (currently it asks the user to manually
install the latest development version from
https://wiki.fysik.dtu.dk/ase/download.html#latest-development-release)

	copy/move files from one database to another, including a new database

	Ability to add keys with commas

	Add the –unique option to the command line for the summary table






API


	Convert CLI into a Python class that can be interacted with using Python.
CLI subcommands become methods.

	Relicense as LGPL?






asedb-based backend


	‘k!=v’ looks for configurations containing a key “k” which is different
from “v”, instead of looking for all configurations for which !(k=v)
evaluates to True (so configurations not containing “k” are not returned) -
note this is an intended behaviour on the ASEdb end, not a bug.






mongodb-based backend


	Update it so it conforms to the Backend class
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abcd package


Submodules




abcd.authentication module

Classes related to facilitating authentication by the backend of some
credentials gathered by the frontend.


	
class abcd.authentication.AuthToken(username)[source]

	Bases: object


	
username

	








	
exception abcd.authentication.AuthenticationError(message)[source]

	Bases: exceptions.Exception






	
class abcd.authentication.Credentials(username=None)[source]

	Bases: object


	
username

	Get the username





	Returns:	The username














	
class abcd.authentication.UsernameAndPassword(username, password)[source]

	Bases: abcd.authentication.Credentials


	
password

	










abcd.backend module

The backend interface that must be implemented by any structure storage library
that wants to be compliant with this framework.

In general implementations of this class should perform translation from to
commands understood by the native storage format being used be it SQL,
a filesystem, MongoDB or others.


	
class abcd.backend.Backend[source]

	Bases: object


	
add_keys(auth_token, filter, kvp)[source]

	Adds key-value pairs to the selectd configurations





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	filter (dictionary?) – Filter (in MongoDB query language)

	kvp (dict) – Key-value pairs to be added






	Return type:	AddKvpResult












	
authenticate(credentials)[source]

	Take a set of credentials and return an authorisation token or raise
an exception





	Parameters:	credentials (Credentials) – The credentials, a subclass of





:py:class:Credentials
:return:
:rtype: AuthToken






	
close()[source]

	




	
find(auth_token, filter, sort, limit, keys, omit)[source]

	Find entries that match the filter





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	filter (list of Conditions) – Filter

	sort (dict) – Dictionary where keys are columns byt which to sort
end values are either abcd.Direction.ASCENDING or abcd.Direction.DESCENDING

	limit (int) – limit the number of returned entries

	keys (list) – keys to be returned. None for all.

	omit (bool) – if True, the keys parameter will be interpreted
as the keys to omit (all keys except the ones specified will
be returned).






	Returns:	




	Return type:	Iterator to the Atoms object












	
insert(auth_token, atoms)[source]

	Take the Atoms object or an iterable to the Atoms and insert it
to the database





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	atoms (Atoms or Atoms iterable) – Atoms to insert






	Returns:	Returns a result that holds a list of ids at which
the objects were inserted and a message




	Return type:	InsertResult












	
is_open()[source]

	




	
list(auth_token)[source]

	List all the databases the user has access to





	Parameters:	auth_token (AuthToken) – Authorisation token


	Return type:	list










	
open()[source]

	




	
remove(auth_token, filter, just_one)[source]

	Remove entries from the databse that match the filter





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	filter (dictionary?) – Filter (in MongoDB query language)

	just_one (bool) – remove not more than one entry






	Returns:	Returns a result that holds the number of removed
entries and a message




	Return type:	RemoveResult












	
remove_keys(auth_token, filter, keys)[source]

	Removes specified keys from selected configurations





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	filter (dictionary?) – Filter (in MongoDB query language)

	keys (dict) – Keys to be removed






	Return type:	RemoveKeysResult












	
update(auth_token, atoms, upsert, replace)[source]

	Take the atoms object and find an entry in the database with
the same unique id. If one exists, the old entry gets updated
with the new entry.





	Parameters:	
	auth_token (AuthToken) – Authorisation token

	atoms (Atoms or Atoms iterable) – Atoms to insert

	upsert (bool) – Insert configurations even if they don’t correspond to any existing ones

	replace (bool) – If a given configuration already exists, replace it






	Returns:	




	Return type:	UpdateResult
















	
exception abcd.backend.CommunicationError(message)[source]

	Bases: exceptions.Exception

Error which is raised by the backend if communication with remote fails






	
class abcd.backend.Cursor[source]

	Bases: object


	
count()[source]

	




	
next()[source]

	








	
abcd.backend.Direction

	alias of Enum






	
exception abcd.backend.ReadError(message)[source]

	Bases: exceptions.Exception

Error which is raised by the backend if read fails






	
exception abcd.backend.WriteError(message)[source]

	Bases: exceptions.Exception

Error which is raised by the backend if write fails






	
abcd.backend.enum(*sequential)[source]

	






abcd.cli module


	
abcd.cli.main()[source]

	




	
abcd.cli.print_result(result, multiconfig_files, database)[source]

	




	
abcd.cli.run(args, sys_args, verbosity)[source]

	




	
abcd.cli.to_stderr(*args)[source]

	Prints to stderr






	
abcd.cli.untar_and_delete(tar_files, path_prefix)[source]

	




	
abcd.cli.untar_file(fileobj, path_prefix)[source]

	






abcd.config module

config.py

Interact with configuration files and data files.

For testing, set XDG_CONFIG_HOME and XDG_DATA_HOME to avoid destroying
existing files.


	
class abcd.config.ConfigFile(module, *args, **kwargs)[source]

	Bases: ConfigParser.SafeConfigParser

Generic configuration file for specific parts of the code.


	
delete()[source]

	




	
exists()[source]

	Return True if the config file already exists.






	
initialise(data=None, overwrite=True)[source]

	Create a new configuration file. If data is a dict the new
configuration file will include the data as
{section: {key: value}}












abcd.query module


	
exception abcd.query.QueryError(message)[source]

	Bases: exceptions.Exception






	
abcd.query.elements2numbers(elements)[source]

	




	
abcd.query.interpret(query)[source]

	Translates a single query to the MongoDB format






	
abcd.query.is_float(n)[source]

	




	
abcd.query.is_int(n)[source]

	




	
abcd.query.translate(queries_lst)[source]

	Translates a list of queries to the MongoDB format






	
abcd.query.update(d1, d2)[source]

	Update dictionary d1 with d2








abcd.results module


	
class abcd.results.AddKvpResult(modified_ids, no_of_kvp_added, msg=None)[source]

	Bases: abcd.results.Result


	
modified_ids

	




	
no_of_kvp_added

	








	
class abcd.results.InsertResult(inserted_ids, skipped_ids, msg=None)[source]

	Bases: abcd.results.Result


	
inserted_ids

	




	
skipped_ids

	








	
class abcd.results.RemoveKeysResult(modified_ids, no_of_keys_removed, msg=None)[source]

	Bases: abcd.results.Result


	
modified_ids

	




	
no_of_keys_removed

	








	
class abcd.results.RemoveResult(removed_count=1, msg=None)[source]

	Bases: abcd.results.Result


	
removed_count

	The number of entries removed
:return: The number of entries removed










	
class abcd.results.Result(msg=None)[source]

	Bases: object


	
msg

	








	
class abcd.results.UpdateResult(updated_ids, skipped_ids, upserted_ids, replaced_ids, msg=None)[source]

	Bases: abcd.results.Result


	
replaced_ids

	




	
skipped_ids

	




	
updated_ids

	




	
upserted_ids

	










abcd.structurebox module


	
class abcd.structurebox.StructureBox(backend)[source]

	Bases: object


	
class BackendOpen(backend)[source]

	




	
StructureBox.add_keys(auth_token, filter, kvp)[source]

	




	
StructureBox.authenticate(credentials)[source]

	




	
StructureBox.find(auth_token, filter, sort={}, limit=0, keys=None, omit_keys=False)[source]

	




	
StructureBox.insert(auth_token, atoms)[source]

	




	
StructureBox.list(auth_token)[source]

	




	
StructureBox.remove(auth_token, filter, just_one=True)[source]

	




	
StructureBox.remove_keys(auth_token, filter, keys)[source]

	




	
StructureBox.update(auth_token, atoms, upsert=False, replace=False)[source]

	










abcd.table module


	
abcd.table.atoms_list2dict(atoms_it)[source]

	Converts an Atoms iterator into a plain, one-level-deep list of dicts






	
abcd.table.format_value(value, key)[source]

	Applies special formatting for some key-value pairs






	
abcd.table.print_keys_table(atoms_list, border=True, truncate=True, show_keys=[], omit_keys=[])[source]

	Prints two tables: Intersection table and Union table, and shows min and max values
for each key






	
abcd.table.print_kvps(kvps)[source]

	Takes a list of tuples, where each tuple is a key-value pair, and
prints it.






	
abcd.table.print_long_row(atoms)[source]

	Prints full information about one configuration






	
abcd.table.print_rows(atoms_list, border=True, truncate=True, show_keys=[], omit_keys=[])[source]

	Prints a full table






	
abcd.table.trim(val, length)[source]

	Trim the string if it’s longer than “length” (and add dots at the end)








abcd.util module


	
abcd.util.atoms2dict(atoms, plain_arrays=False)[source]

	Converts the Atoms object to a dictionary. If plain_arrays is True,
numpy arrays are converted to lists.






	
abcd.util.dict2atoms(d, plain_arrays=False)[source]

	Converts a dictionary created with atoms2dict back to atoms.






	
abcd.util.filter_keys(keys_list, keys, omit_keys)[source]

	Decides which keys to show given keys and omit_keys






	
abcd.util.get_info_and_arrays(atoms, plain_arrays)[source]

	Extracts the info and arrays dictionaries from the Atoms object.
If plain_arrays is True, numpy arrays are converted to lists.
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asedb_sqlite3_backend package


Submodules




asedb_sqlite3_backend.asedb_sqlite3_backend module


	
class asedb_sqlite3_backend.asedb_sqlite3_backend.ASEdbSQlite3Backend(database=None, user=None, password=None, remote=None)[source]

	Bases: abcd.backend.Backend


	
class Cursor(iterator)[source]

	Bases: abcd.backend.Cursor


	
count()[source]

	




	
next()[source]

	








	
ASEdbSQlite3Backend.add_keys(*args, **kwargs)[source]

	




	
ASEdbSQlite3Backend.authenticate(credentials)[source]

	




	
ASEdbSQlite3Backend.close()[source]

	




	
ASEdbSQlite3Backend.connect_to_database()[source]

	Connnects to a database with given name. If it doesn’t
exist, a new one is created. The method first looks in the
“write” folder, and then in the “readonly” folder






	
ASEdbSQlite3Backend.find(*args, **kwargs)[source]

	




	
ASEdbSQlite3Backend.insert(*args, **kwargs)[source]

	




	
ASEdbSQlite3Backend.is_open()[source]

	




	
ASEdbSQlite3Backend.list(auth_token)[source]

	




	
ASEdbSQlite3Backend.open()[source]

	




	
ASEdbSQlite3Backend.read_only(func)[source]

	




	
ASEdbSQlite3Backend.remove(*args, **kwargs)[source]

	




	
ASEdbSQlite3Backend.remove_keys(*args, **kwargs)[source]

	




	
ASEdbSQlite3Backend.require_database(func)[source]

	When a function is decorated with this, an error will be thrown if
the connection to a database is not open.






	
ASEdbSQlite3Backend.update(*args, **kwargs)[source]

	








	
asedb_sqlite3_backend.asedb_sqlite3_backend.row2atoms(row, keys, omit_keys)[source]

	keys: keys to show. None for all
omit_keys: if true, all keys not in “keys” will be shown








asedb_sqlite3_backend.mongodb2asedb module


	
asedb_sqlite3_backend.mongodb2asedb.interpret(key, op, val)[source]

	Returns a list of ASEdb queries, where elements in this list
are assumed to be ORed.






	
asedb_sqlite3_backend.mongodb2asedb.translate_query(query)[source]

	Translates the MongoDB query to the ASEdb query








asedb_sqlite3_backend.remote module

Functions that are used to communicate with a remote server (server.py).


	
asedb_sqlite3_backend.remote.communicate_with_remote(host, command)[source]

	Sends a command to the remote host and interprets and returns the response.






	
asedb_sqlite3_backend.remote.result_from_dct(result_type, **kwargs)[source]

	Re-creates a result that was converted to a dictionary.








asedb_sqlite3_backend.server module

Interface for the ASEdb backend. Its purpose is to be triggered
by the communicate_with_remote function from remote.py,
communicate with the ASEdb backend and print results/data
to standard output. The output is b64-encoded and should be in
a form XYZ:OUTPUT, where XYZ is the response code which indicates
what type of output was produced (see below).

Response codes:
201: b64encoded string
202: json and b64encoded list
203: json and b64encoded dictionary
204: json and b64encoded list of dictionaries
220: json and b64encoded InsertResult dictionary
221: json and b64encoded UpdateResult dictionary
222: json and b64encoded RemoveResult dictionary
223: json and b64encoded AddKvpResult dictionary
224: json and b64encoded RemoveKeysResult dictionary
400: b64encoded string - Error
401: b64encoded string - ReadError
402: b64encoded string - WriteError


	
asedb_sqlite3_backend.server.backendAddKeys(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendFind(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendInsert(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendList(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendRemove(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendRemoveKeys(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.backendUpdate(*args, **kwargs)[source]

	




	
asedb_sqlite3_backend.server.error_handler(func)[source]

	




	
asedb_sqlite3_backend.server.main()[source]

	






asedb_sqlite3_backend.util module


	
asedb_sqlite3_backend.util.add_user(user)[source]

	Adds a user and their public key to ~/.ssh/authorized_keys file and creates
directories $databases/USER and $databases/USER_readonly.






	
asedb_sqlite3_backend.util.get_dbs_path()[source]

	Reads the config file and returns the path to the folder where
all the databases are stored.






	
asedb_sqlite3_backend.util.main()[source]

	




	
asedb_sqlite3_backend.util.print_usage()[source]

	




	
asedb_sqlite3_backend.util.setup()[source]

	Create a config file and a directory in which databases will be stored.
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mongobackend package


Submodules




mongobackend.mongobackend module


	
class mongobackend.mongobackend.MongoDBBackend(host, port, database='abcd', collection='structures', user=None, password=None)[source]

	Bases: abcd.backend.Backend


	
class Cursor(pymongo_cursor)[source]

	Bases: abcd.backend.Cursor


	
count()[source]

	








	
class MongoDBBackend.Transform[source]

	Bases: pymongo.son_manipulator.SONManipulator


	
transform_incoming(son, collection)[source]

	




	
transform_outgoing(son, collection)[source]

	








	
MongoDBBackend.add_keys(auth_token, filter, kvp)[source]

	




	
MongoDBBackend.authenticate(credentials)[source]

	




	
MongoDBBackend.close()[source]

	




	
MongoDBBackend.find(auth_token, filter, sort, reverse, limit, keys, omit_keys)[source]

	




	
MongoDBBackend.insert(auth_token, atoms, kvp)[source]

	




	
MongoDBBackend.is_open()[source]

	




	
MongoDBBackend.list(auth_token)[source]

	




	
MongoDBBackend.open()[source]

	




	
MongoDBBackend.remove(auth_token, filter, just_one, confirm)[source]

	




	
MongoDBBackend.remove_keys(auth_token, filter, keys)[source]

	




	
MongoDBBackend.update(auth_token, atoms)[source]
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  Source code for abcd.cli


from __future__ import print_function

import argparse
import getpass
import os
import io
import shlex
import sys
import tarfile
import time
from abcd import Direction
from ase.atoms import Atoms
from ase.db.core import convert_str_to_float_or_str
from ase.io import read as ase_read
from ase.io import write as ase_write
from .authentication import Credentials
from base64 import b64encode, b64decode
from .config import ConfigFile
from .query import translate
from random import randint
from .results import UpdateResult, InsertResult
from .structurebox import StructureBox
from .table import print_keys_table, print_rows, print_long_row

description = ''

examples = '''
    abcd --remote abcd@gc121mac1 db1.db --show   (display the database)
    abcd --remote abcd@gc121mac1 db1.db   (display information about available keys)
    abcd abcd@gc121mac1:db1.db \'energy<0.6 id>4 id<20 id!=10,11,12 elements~C elements~H,F,Cl\'   (querying; remote can be specified using a colon before the database name)
    abcd abcd@gc121mac1:db1.db --extract-original-files --path-prefix extracted/   (extract original files to the extracted/ folder)
    abcd abcd@gc121mac1:db1.db --write-to-file extr.xyz   (write selected configurations to the file extr.xyz)
    abcd db1.db \'energy>0.7\' --count   (count number of selected rows)
    abcd db1.db \'energy>0.8\' --remove   (remove selected configurations)
    abcd db1.db --store conf1.xyz conf2.xyz info.txt   (store original files in the database)
    abcd db1.db --store configs/   (store the whole directory in the database)
    abcd db1.db --keys 'user,id' --omit-keys --show  (show the database, but omit keys user and id)
    abcd db1.db --sort 'energy:A,age:D' --show  (sort by energy (ascending) and age (descending))
'''

[docs]def main():
    sys_args = sys.argv[1:]
    if isinstance(sys_args, str):
        sys_args = sys_args.split(' ')

    config_file = ConfigFile('cli')

    if not config_file.exists():
        defaults = {'abcd': {
            'opts': '',
            'backend_module': '',
            'backend_name': ''}}
        config_file.initialise(defaults)

    # Load the options from the config file. Push them to the front of the list
    # so they will be overwritten on the command line.
    cfg_options = config_file.get('abcd', 'opts')
    # parse string as commadline options
    new_args = shlex.split(cfg_options)
    # Stick them at the front
    # TODO: will not work with subcommands
    sys_args = new_args + sys_args

    parser = argparse.ArgumentParser(usage = 'abcd [db-name] [selection] [options]',
                        description = description,
                        epilog = 'Examples: ' + examples,
                        formatter_class=argparse.RawTextHelpFormatter)

    # Display usage if no arguments are supplied
    if len(sys_args) == 0:
        parser.print_usage()

    add = parser.add_argument
    add('database', nargs='?', help = 'Specify the database')
    add('query', nargs = '*', default = '', help = 'Query')
    add('-U', '--user', nargs='?', metavar='USER', default=None, const=[], help='User. Leave blank to input via stdin')
    add('-P', '--password', nargs='?', metavar='PASSWD', default=None, const=[], help='Password. Leave blank to input via stdin')
    add('-v', '--verbose', action='store_true', default=False)
    add('-q', '--quiet', action='store_true', default=False)
    add('--remote', help = 'Specify the remote')
    add('-l', '--list', action = 'store_true',
        help = 'Lists all the databases you have access to')
    add('-o', '--show', action='store_true', help='Show the database')
    add('-g', '--long', action='store_true', help='Show more informaion about one selected configuration')
    add('--pretty', action='store_true', default=True, help='Use pretty tables')
    add('--no-pretty', action='store_false', dest='pretty', help='Don\'t use pretty tables')
    add('-m', '--limit', type=int, default=0, metavar='N',
        help='Show only first N rows. Use 0 to show all (default).')
    add('-z', '--sort', metavar='COL1:[A/D],COL2[A/D]...', default='',
        help='Specify columns to sort the rows by (default direction is ascending). Multicolumn sorting might not be supported by all backends.')
    add('-c', '--count', action='store_true',
        help='Count number of selected rows.')
    add('-k', '--keys', metavar='K1,K2,...', help='Select only specified keys. "+" for all. See also --omit-keys.')
    add('-n', '--omit-keys', action='store_true', help='Omit keys specified with --keys argument')
    add('-t', '--add-keys', metavar='K1=V1,...', help='Add key-value pairs')
    add('--remove-keys', metavar='K1,K2,...', help='Remove keys')
    add('--remove', action='store_true',
        help='Remove selected rows.')
    add('-s', '--store', metavar='', nargs='+', help='Store a directory / list of files')
    add('-u', '--update', metavar='', nargs='+', help='Update the databse with a directory / list of files')
    add('--replace', action='store_true', default=False,
        help='Replace configurations with the same uid when using --update')
    add('--no-replace', action='store_false', dest='replace',
        help='Don\'t replace configurations with the same uid when using --update')
    add('--upsert', action='store_true', default=False,
        help='Insert configurations which are not yet in the database when using --update')
    add('--no-upsert', action='store_false', dest='upsert',
        help='Don\'t insert configurations which are not yet in the database when using --update')
    add('-x', '--extract-original-files', action='store_true',
        help='Extract original files stored with --store')
    add('--untar', action='store_true', default=True,
        help='Automatically untar files extracted with --extract-files')
    add('--no-untar', action='store_false', dest='untar',
        help='Don\'t automatically untar files extracted with --extract-files')
    add('-p', '--path-prefix', metavar='PREFIX', default='.', help='Path prefix for extracted files')
    add('-w', '--write-to-file', metavar='FILE',
        help='Write selected rows to file(s). Include format string for multiple \nfiles, e.g. file_%%03d.xyz')
    add('--ids', action='store_true', help='Print unique ids of selected configurations')

    args = parser.parse_args(sys_args)

    # Do some post-processing
    if args.database is not None and ':' in args.database:
        remote, database = args.database.split(':')
        if args.remote is not None:
            print('Error: Remote specified twice: "--remote {}" and "{}"'.format(args.remote, args.database), file=sys.stderr)
            sys.exit()
        args.remote = remote
        args.database = database

    # Calculate the verbosity
    # Verbosity can be either 0, 1 or 2
    verbosity = 1 - args.quiet + args.verbose

    try:
        run(args, sys_args, verbosity)
    except Exception as x:
        if verbosity < 2:
            print('{0}: {1}'.format(x.__class__.__name__, x), file=sys.stderr)
            sys.exit(1)
        else:
            raise



[docs]def to_stderr(*args):
    '''Prints to stderr'''
    if args and any(not arg.isspace() for arg in args):
        print(*(arg.rstrip('\n') for arg in args), file=sys.stderr)



[docs]def untar_file(fileobj, path_prefix):
    try:
        tar = tarfile.open(fileobj=fileobj, mode='r')
        members = tar.getmembers()
        no_files = len(members)
        tar.extractall(path=path_prefix)
        return [os.path.join(path_prefix, m.name) for m in members]
    except Exception as e:
        to_stderr(str(e))
        return None
    finally:
        tar.close()



[docs]def untar_and_delete(tar_files, path_prefix):
    # Untar individual tarballs
    for tarball in tar_files:
        with open(tarball, 'rb') as f:
            untar_file(f, path_prefix)
        os.remove(tarball)



[docs]def print_result(result, multiconfig_files, database):

    if isinstance(result, UpdateResult):
        n_succ = len(result.updated_ids) + len(result.upserted_ids) + len(result.replaced_ids)

        # Print "10 configurations were updated:"
        n_upd = len(result.updated_ids)
        if n_upd:
            s1 = 's' if n_upd != 1 else ''
            s2 = 'were' if n_upd != 1 else 'was'
            colon = ':' if n_upd != 0 else ''
            print('{} configuration{} {} updated{}'.format(n_upd, s1, s2, colon))

            # Print ids of updated configurations
            for i in result.updated_ids:
                print('  {}'.format(i))

        # Print "10 configurations were replaced with --replace"
        n_repl = len(result.replaced_ids)
        if n_repl:
            s1 = 's' if n_repl != 1 else ''
            s2 = 'were' if n_repl != 1 else 'was'
            colon = ':' if n_repl != 0 else ''
            print('{} configuration{} {} replaced{}'.format(n_repl, s1, s2, colon))

            # Print ids of replaced configurations
            for i in result.replaced_ids:
                print('  {}'.format(i))

        # Print "13 configurations were not found in the database and were not added (add with --upsert):"
        n_sk = len(result.skipped_ids)
        if n_sk:
            s1 = 's' if n_sk != 1 else ''
            s2 = 'were' if n_sk != 1 else 'was'
            colon = ':' if n_sk != 0 else ''
            print('{} configuration{} {} not found in the database and {} not added (add with --upsert){}'
                .format(n_sk, s1, s2, s2, colon))

            # Print ids of skipped configurations
            for i in result.skipped_ids:
                print('  {}'.format(i))

        # Print "13 configurations were upserted into the database with --upsert:"
        n_ups = len(result.upserted_ids)
        if n_ups:
            s1 = 's' if n_ups != 1 else ''
            s2 = 'were' if n_ups != 1 else 'was'
            colon = ':' if n_ups != 0 else ''
            print('{} configuration{} {} upserted into the database with --upsert{}'
                .format(n_ups, s1, s2, colon))

            # Print ids of upserted configurations
            for i in result.upserted_ids:
                print('  {}'.format(i))

    if isinstance(result, InsertResult):
        n_succ = len(result.inserted_ids)

        # Print "10 configurations were inserted:"
        n_ins = len(result.inserted_ids)
        s1 = 's' if n_ins != 1 else ''
        s2 = 'were' if n_ins != 1 else 'was'
        colon = ':' if n_ins != 0 else ''
        print('{} configuration{} {} inserted{}'.format(n_ins, s1, s2, colon))

        # Print ids of inserted configurations
        if n_ins:
            for i in result.inserted_ids:
                print('  {}'.format(i))

        # Print "13 configurations were found in the database and were not added"
        n_sk = len(result.skipped_ids)
        if n_sk:
            s1 = 's' if n_sk != 1 else ''
            s2 = 'were' if n_sk != 1 else 'was'
            colon = ':' if n_sk != 0 else ''
            print('{} configuration{} {} found in the database and {} not added{}'
                .format(n_sk, s1, s2, s2, colon))

            # Print ids of skipped configurations
            for i in result.skipped_ids:
                print('  {}'.format(i))

    # Print info about what files were included
    if n_succ and multiconfig_files:
        print('The following files were not included as original files:')
        for f in multiconfig_files:
            print('  ', f)



[docs]def run(args, sys_args, verbosity):

    def out(*args):
        '''Prints information in accordance to verbosity'''
        if verbosity > 0 and args and any(not arg.isspace() for arg in args):
            print(*(arg.rstrip('\n') for arg in args))

    # Get the query
    query = translate(args.query)

    if args.omit_keys and args.keys is None:
        print('Error: No keys to omit specified. Use --keys')
        sys.exit()
    omit_keys = args.omit_keys

    if args.keys is None or args.keys == '+':
        keys = None
    else:
        keys = args.keys.split(',')
        keys = [k for k in keys if k not in ('', ' ')]

    sort_list = args.sort.split(',')
    sort_list = [s for s in sort_list if s not in (None, '', ' ')]
    sort = {}
    for s in sort_list:
        if ':' in s:
            key, direction = s.split(':')
            if direction in ('A', 'a', 'ascending', 'Ascending', 'ASCENDING'):
                direction = Direction.ASCENDING
            elif direction in ('D', 'd', 'descending', 'Descending', 'DESCENDING'):
                direction = Direction.DESCENDING
        else:
            key = s
            direction = Direction.ASCENDING
        sort[key] = direction

    # Get kvp
    kvp = {}
    if args.add_keys:
        for pair in args.add_keys.split(','):
            k, sep, v = pair.partition('=')
            kvp[k] = convert_str_to_float_or_str(v)

    # Get keys to be removed
    remove_keys = []
    if args.remove_keys:
        for key in args.remove_keys.split(','):
            remove_keys.append(key)
    remove_keys = [a for a in remove_keys if a not in (None, '', ' ')]


    #
    #
    # Backend initialisation and authentication
    cfg = ConfigFile('cli')
    backend_module = cfg.get('abcd', 'backend_module')
    backend_name = cfg.get('abcd', 'backend_name')

    # Quit if no backend was specified
    if not backend_module or not backend_name:
        print('  Please specify the backend in {}'.format(cfg.path))
        sys.exit()

    # Import the backend
    Backend = getattr(__import__(backend_module, fromlist=[backend_name]), backend_name)

    # Initialise the backend
    box = StructureBox(Backend(database=args.database, remote=args.remote))

    # Get the username and password
    if args.user == []:
        try:
            # PY2 compat
            user = raw_input('User: ')
        except NameError:
            user = input('User: ')
    else:
        user = args.user

    if args.password == []:
        password = getpass.getpass()
    else:
        password = args.password

    # Authenticate
    token = box.authenticate(Credentials(user))
    #
    #
    #


    # Remove entries from a database
    if args.remove:
        result = box.remove(token, query, just_one=False)
        print(result.msg)

    # Extract a configuration from the database and write it
    # to the specified file.
    elif args.write_to_file:
        filename, display_format = os.path.splitext(args.write_to_file)
        if not display_format:
            display_format = 'xyz'
        elif display_format[0] == '.':
            display_format = display_format[1:]

        # displayed_format will appear in the file name
        if display_format == 'xyz':
            format = 'extxyz'
        else:
            format = display_format

        nrows = 0
        list_of_atoms = []

        # Make sure 'original_files' is omitted
        omit = omit_keys
        if keys is not None and omit:
            keys.append('original_files')
        elif keys is not None and 'original_files' in keys:
            keys.remove('original_files')
        elif keys is None and omit:
            # All keys will be omitted
            pass
        else:
            keys = ['original_files']
            omit = True

        for atoms in box.find(auth_token=token, filter=query,
                              sort=sort, limit=args.limit,
                              keys=keys, omit_keys=omit):
            list_of_atoms.append(atoms)
            nrows += 1

        if not list_of_atoms:
            to_stderr('No atoms selected')
            return

        if '%' not in filename:
            one_file = True
        else:
            one_file = False

        def add_atoms_to_tar(tar, atoms, name, format):
            # For some reason tarring doesn't work
            # if temp_s is used directly in the
            # tar.addfile function. For this reason
            # the contents of temp_s are transferred
            # to s.
            temp_s = io.StringIO()
            ase_write(temp_s, atoms, format=format)
            s = io.StringIO(temp_s.getvalue())
            temp_s.close()

            info = tarfile.TarInfo(name=name)
            info.size = len(s.buf)
            tar.addfile(tarinfo=info, fileobj=s)
            s.close()

        def write_atoms_locally(atoms, name, format, path_prefix):
            if not os.path.exists(path_prefix):
                os.makedirs(path_prefix)
            ase_write(os.path.join(path_prefix, name), atoms, format=format)

        files_written = 0
        if one_file:
            name = filename + '.' + display_format
            write_atoms_locally(list_of_atoms, name, format, args.path_prefix)
            files_written = 1
        else:
            # Write extracted configurations into separate files
            for i, atoms in enumerate(list_of_atoms):
                name = filename % i + '.' + display_format
                write_atoms_locally(atoms, name, format, args.path_prefix)
                files_written += 1

        out('  Writing {} file(s) to {}/'.format(files_written, args.path_prefix))

    # Extract original file(s) from the database and write them
    # to the directory specified by the --path-prefix argument
    # (current directory by default), or print the file
    # to stdout.
    elif args.extract_original_files:
        # Extract original file contents from the atoms
        names = []
        unique_ids = []
        original_files =[]
        skipped_configs = []
        nat = 0
        for atoms in box.find(auth_token=token, filter=query,
                        sort=sort, limit=args.limit,
                        keys=['original_files', 'uid']):
            nat += 1

            # Find the original file contents
            contents = ''
            if 'original_files' in atoms.info:
                contents = atoms.info['original_files']
            elif 'original_files' in atoms.arrays:
                contents = atoms.arrays['original_files']
            elif 'original_file_contents' in atoms.info:
                contents = atoms.info['original_file_contents']
            elif 'original_file_contents' in atoms.arrays:
                contents = atoms.arrays['original_file_contents']
            else:
                skipped_configs.append(nat)
                continue

            name = atoms.get_chemical_formula()
            if len(name) > 15:
                name = str[:15]
            names.append(name)

            # The Atoms object should have a uid, but if it doesn't
            # then use uid='0'.
            if 'uid' in atoms.info and atoms.info['uid'] is not None:
                unique_ids.append(atoms.info['uid'])
            else:
                unique_ids.append('0')
            original_files.append(contents)

        # Mangle the names
        for i, name in enumerate(names):
            names[i] += '-' + str(unique_ids[i])[-15:]

        extracted_paths = []

        # Write the file locally
        for i in range(len(names)):
            path = os.path.join(args.path_prefix, names[i]+'.tar')

            if not os.path.exists(os.path.dirname(path)):
                os.makedirs(os.path.dirname(path))
            elif os.path.exists(path):
                out('{} already exists. Skipping write'.format(path))

            with open(path, 'wb') as original_file:
                original_file.write(b64decode(original_files[i]))
                extracted_paths.append(path)

        msg = '  Extracted original files from {} configurations\n'.format(len(extracted_paths))
        if skipped_configs:
            msg += '  No original files stored for configurations {}\n'.format(skipped_configs)

        # Untar individual tarballs
        if extracted_paths:
            if args.untar:
                untar_and_delete(extracted_paths, args.path_prefix)
                msg += '  Files were untarred to {}/'.format(args.path_prefix)
            else:
                msg += '  Files were written to {}/'.format(args.path_prefix)
        out(msg)

    elif (args.store or args.update):
        if args.store:
            to_store = args.store
        else:
            to_store = args.update

        def parse(f):
            try:
                return ase_read(f, index=slice(0, None, 1))
            except:
                return None

        atoms_to_store = []
        multiconfig_files = []

        # Clasify each argument as either file or directory
        auxilary_files = []
        parsable_files = []
        dirs = []
        for f in to_store:
            if os.path.isfile(f):
                atoms = parse(f)
                if atoms is not None:
                    parsable_files.append({'atoms': atoms, 'path': f})
                else:
                    auxilary_files.append({'path': f, 'name': os.path.basename(f)})
            elif os.path.isdir(f):
                dirs.append(f)
            else:
                raise IOError('No such file or directory: "{}"'.format(f))

        def create_tarball(aux_files, atoms, atoms_fname, short_fnames=False):
            '''If short_fnames is True, only last portion of the filename is used.
                Returns b64encoded tarball (or an empty string)'''
            c = io.BytesIO()
            tar = tarfile.open(fileobj=c, mode='w')

            # Add auxilary files
            for aux_f in aux_files:
                arcname = aux_f['name']
                tar.add(name=aux_f['path'], arcname=arcname)

            # Add the file containing the original configuration,
            # but only if it isn't a multi-config file.
            arcname = os.path.basename(atoms_fname) if short_fnames else atoms_fname
            if len(atoms) == 1:
                tar.add(name=atoms_fname, arcname=arcname)
            else:
                multiconfig_files.append(arcname)

            ret = ''
            if tar.getmembers():
                ret = b64encode(c.getvalue())

            tar.close()
            return ret

        def walk(tree, atoms_to_store, aux=[]):
            for parsed_dct in tree['parsable']:
                atoms = parsed_dct['atoms']
                atoms_fname = parsed_dct['path']
                aux_files = aux + tree['auxilary']

                tar = create_tarball(aux_files, atoms, atoms_fname)

                # Attach the tar to the Atoms objects and add the Atoms objects to
                # atoms_to_store.
                for ats in atoms:
                    if tar:
                        ats.info['original_files'] = str(tar)
                    atoms_to_store.append(ats)

            for subdir_name, subdir in tree['subdirs'].items():
                walk(subdir, atoms_to_store, aux + tree['auxilary'])

        # Files were specified on the command line
        if parsable_files:
            # Iterate over parsed files
            for parsed_dct in parsable_files:
                atoms = parsed_dct['atoms']
                atoms_fname = parsed_dct['path']

                tar = create_tarball(auxilary_files, atoms, atoms_fname, short_fnames=True)

                for ats in atoms:
                    if tar:
                        ats.info['original_files'] = str(tar)
                    atoms_to_store.append(ats)

        # At least one directory was specified on the command line.
        for d in dirs:
            # Convert directories to a tree

            d = d.rstrip(os.sep)
            parent_dir, dirname = os.path.split(d)

            # Change the directory to parent_dir so that all the names are relative to it
            if parent_dir:
                os.chdir(parent_dir)

            # If any additional auxilary files were specified, treat them as being in
            # the directory "dirname".
            additional_aux = [{'path': dct['path'], 'name': os.path.join(dirname, dct['name'])} for dct in auxilary_files]
            tree = {dirname: {'subdirs': {}, 'parsable': [], 'auxilary': additional_aux}}

            for root, dirs, files in os.walk(dirname):
                folders = list(root.split(os.sep))
                if '' in folders:
                    folders.remove('')

                current = tree
                for i, folder in enumerate(folders):
                    if i == 0:
                        current = current[folder]
                    else:
                        current = current['subdirs'][folder]
                for subdir in dirs:
                    current['subdirs'][subdir] = {'subdirs': {}, 'parsable': [], 'auxilary': []}

                for f in files:
                    fname = os.path.join(root, f)
                    atoms = parse(fname)
                    if atoms is None:
                        current['auxilary'].append({'path': fname, 'name': fname})
                    else:
                        current['parsable'].append({'atoms': atoms, 'path': fname})

            # Now walk the tree to find all parsed files
            walk(tree[dirname], atoms_to_store)

        for atoms in atoms_to_store:
            # Check if the configuration has a uid.
            # If not, attach one.
            if not 'uid' in atoms.info or atoms.info['uid'] is None:
                atoms.info['uid'] = '%x' % randint(16**14, 16**15 - 1)

            # Add c_time, formula and n_atoms
            if not 'c_time' in atoms.info:
                atoms.info['c_time'] = int(time.time())
            if not 'formula' in atoms.info:
                atoms.info['formula'] = atoms.get_chemical_formula()
            if not 'n_atoms' in atoms.info:
                atoms.info['n_atoms'] = len(atoms.numbers)

        # Store/update parsed atoms
        if args.store:
            result = box.insert(token, atoms_to_store)
        else:
            result = box.update(token, atoms_to_store, args.upsert, args.replace)
        print_result(result, multiconfig_files, args.database)

    elif args.add_keys:
        result = box.add_keys(token, query, kvp)
        print(result.msg)

    elif args.remove_keys:
        result = box.remove_keys(token, query, remove_keys)
        print(result.msg)

    # Count selected configurations
    elif args.count:
        if args.limit == 0:
            lim = 0
        else:
            lim = args.limit + 1
        atoms_it = box.find(auth_token=token, filter=query,
                            sort=sort, limit=lim, keys=keys,
                            omit_keys=omit_keys)
        count = atoms_it.count()
        if args.limit != 0 and count > args.limit:
            count = '{}+'.format(count-1)
        else:
            count = str(count)
        print('Found:', count)

    elif args.ids:
        atoms_it = box.find(auth_token=token, filter=query,
                            sort=sort, limit=args.limit,
                            keys=keys, omit_keys=omit_keys)
        for atoms in atoms_it:
            uid = atoms.info.get('uid')
            print('  ' + uid)

    # Show the database
    elif args.show:
        atoms_it = box.find(auth_token=token, filter=query,
                            sort=sort, limit=args.limit,
                            keys=keys, omit_keys=omit_keys)
        print_rows(atoms_it, border=args.pretty,
            truncate=args.pretty, show_keys=keys, omit_keys=omit_keys)

    elif args.long:
        atoms_it = box.find(auth_token=token, filter=query,
                            sort=sort, limit=args.limit,
                            keys=keys, omit_keys=omit_keys)
        try:
            atoms = next(atoms_it)
        except StopIteration:
            to_stderr('No matches')
            return

        try:
            next(atoms_it)
            to_stderr('\nWarning: more than one matches. Showing only one configuration.')
        except StopIteration:
            pass

        print_long_row(atoms)

    elif args.list or not args.database:
        dbs = box.list(token)
        if dbs:
            print('Hello. Databases you have access to:')
            for db in dbs:
                print('   {}'.format(db))
        else:
            print('Hello. You don\'t have access to any databases.')

    # Print info about keys
    else:
        atoms_it = box.find(auth_token=token, filter=query,
                            sort=sort, limit=args.limit, keys=keys,
                            omit_keys=omit_keys)
        print_keys_table(atoms_it, border=args.pretty,
            truncate=args.pretty, show_keys=keys, omit_keys=omit_keys)
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  Source code for abcd.query

__author__ = 'Patrick Szmucer'

import shlex
from ase.data import chemical_symbols

# This is a list of operators that can be used on the command line
operators = ['=', '!=', '>', '>=', '<', '<=', '~']


[docs]class QueryError(Exception):
    def __init__(self, message):
        super(QueryError, self).__init__(message)



[docs]def is_float(n):
    try:
        n = float(n)
    except ValueError:
        return False
    else:
        return True


[docs]def is_int(n):
    try:
        a = int(n)
        b = float(n)
    except ValueError:
        return False
    else:
        return a == b



[docs]def elements2numbers(elements):
    for i, v in enumerate(elements):
        try:
            elements[i] = chemical_symbols.index(elements[i])
        except ValueError:
            raise QueryError('Unknown element: {}'.format(elements[i]))



[docs]def interpret(query):
    """Translates a single query to the MongoDB format"""

    # Find the operator
    operator = None
    for op in operators:
        if op in query:
            operator = op

    if operator is None:
        raise QueryError(query)

    key, vals = query.split(operator)
    vals = vals.split(',')

    if len(vals) == 0 or '' in vals:
        raise QueryError(query)

    # Convert strings representing numbers to numbers
    for i, v in enumerate(vals):
        if is_int(v):
            vals[i] = int(v)
        elif is_float(v):
            vals[i] = float(v)

    dct = {}
    if operator == '=' and len(vals) == 1:
        dct[key] = {'$eq': vals[0]}
    elif operator == '=':
        dct[key] = {'$in': vals}
    elif operator == '!=' and len(vals) == 1:
        dct[key] = {'$ne': vals[0]}
    elif operator == '!=':
        dct[key] = {'$nin': vals}
    elif operator == '>' and len(vals) == 1:
        dct[key] = {'$gt': vals[0]}
    elif operator == '>':
        raise QueryError(query)
    elif operator == '>=' and len(vals) == 1:
        dct[key] = {'$gte': vals[0]}
    elif operator == '>=':
        raise QueryError(query)
    elif operator == '<' and len(vals) == 1:
        dct[key] = {'$lt': vals[0]}
    elif operator == '<':
        raise QueryError(query)
    elif operator == '<=' and len(vals) == 1:
        dct[key] = {'$lte': vals[0]}
    elif operator == '<=':
        raise QueryError(query)
    elif operator == '~':
        # Searching will be done on the 'numbers' array
        if key == 'elements':
            key = 'numbers'
            elements2numbers(vals)
        dct[key] = {'$in': vals}
    else:
        raise QueryError(query)

    return dct



[docs]def update(d1, d2):
    """Update dictionary d1 with d2"""
    for k, v in d2.items():
        if k in d1:
            for op in d2[k].keys():
                if op in d1[k]:
                    d1[k][op] += d2[k][op]
                else:
                    d1[k].update(d2[k])
        else:
            d1[k] = v



[docs]def translate(queries_lst):
    """Translates a list of queries to the MongoDB format"""

    # Pre-process the queries. Take care to not split key values
    # with spaces in them.
    queries = []
    for q in queries_lst:
        # Check the number of operators in the query.
        n = sum([q.count(op) for op in operators]) - sum(q.count(op) for op in ['!=', '>=', '<='])
        if n > 1:
            queries += shlex.split(q)
        else:
            queries.append(q)

    mongodb_query = {'$and': []}
    for query in queries:
        mongodb_query['$and'].append(interpret(query))
    return mongodb_query
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  Source code for abcd.config

"""
config.py

Interact with configuration files and data files.

For testing, set XDG_CONFIG_HOME and XDG_DATA_HOME to avoid destroying
existing files.

"""

import os
from os import path

# PY2 compat
try:
    from configparser import SafeConfigParser
except ImportError:
    from ConfigParser import SafeConfigParser

# The appdirs module ensures that we use the correct directories
# on each operating system, e.g. XDG spec for Linux.
from appdirs import user_config_dir, user_data_dir

config_dir = user_config_dir('abcd')
data_dir = user_data_dir('abcd')


[docs]class ConfigFile(SafeConfigParser):
    """Generic configuration file for specific parts of the code."""
    def __init__(self, module, *args, **kwargs):
        self.module = module
        self.path = path.join(config_dir, self.module)
        # PY2 old style class can't use super()
        SafeConfigParser.__init__(self, *args, **kwargs)
        self.read(self.path)

[docs]    def exists(self):
        """Return True if the config file already exists."""
        if os.path.isfile(self.path):
            return True
        else:
            return False


[docs]    def initialise(self, data=None, overwrite=True):
        """
        Create a new configuration file. If data is a dict the new
        configuration file will include the data as
        {section: {key: value}}
        """
        # No clobber option
        if not overwrite and self.exists():
            raise OSError("Will not overwrite existing configuration {0}."
                          "".format(self.path))
        # Might not exist on the first run
        try:
            os.makedirs(config_dir)  # PY2; use exist_ok=True in PY3
        except OSError:
            # Exists
            pass
        # Build up from a blank configuration
        new_config = SafeConfigParser()

        if data is not None:
            for section in data:
                new_config.add_section(section)
                for option, value in data[section].items():
                    new_config.set(section, option, value)

        with open(self.path, 'w') as cfg_file:
            new_config.write(cfg_file)

        # become the new file
        self.read(self.path)


#    def open(self):
#        self.read(self.path)
#        cfg_parser = SafeConfigParser()
#        cfg_parser.read(path.join(config_dir, self.module))
#        return cfg_parser

[docs]    def delete(self):
        try:
            os.remove(self.path)
            return True
        except OSError:
            return False
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  Source code for abcd.structurebox



__author__ = 'Martin Uhrin'

[docs]class StructureBox(object):

[docs]    class BackendOpen:
        def __init__(self, backend):
            self.backend = backend
            self.did_open = False

        def __enter__(self):
            if not self.backend.is_open:
                self.backend.open()
                self.did_open = True
            return self.backend

        def __exit__(self, exc_type, exc_val, exc_tb):
            if self.did_open:
                self.backend.close()
                self.did_open = False


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

[docs]    def list(self, auth_token):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.list(auth_token)


[docs]    def authenticate(self, credentials):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.authenticate(credentials)


[docs]    def insert(self, auth_token, atoms):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.insert(auth_token, atoms)


[docs]    def update(self, auth_token, atoms, upsert=False, replace=False):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.update(auth_token, atoms, upsert, replace)


[docs]    def find(self, auth_token, filter, sort={}, limit=0, keys=None, omit_keys=False):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.find(auth_token, filter, sort, limit, keys, omit_keys)


[docs]    def remove(self, auth_token, filter, just_one=True):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.remove(auth_token, filter, just_one)


[docs]    def add_keys(self, auth_token, filter, kvp):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.add_keys(auth_token, filter, kvp)


[docs]    def remove_keys(self, auth_token, filter, keys):
        with StructureBox.BackendOpen(self.backend):
            return self.backend.remove_keys(auth_token, filter, keys)
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  Source code for abcd.authentication

"""
Classes related to facilitating authentication by the backend of some
credentials gathered by the frontend.
"""

__author__ = 'Martin Uhrin'

from abc import ABCMeta
from abc import abstractproperty
import base64


[docs]class AuthToken(object):
    def __init__(self, username):
        self._username = username

    @property
    def username(self):
        return self._username



[docs]class Credentials(object):
    def __init__(self, username=None):
        """
        Create a credentials object.

        :param username: The username, can be None
        :return: None
        """
        self._username = username

    @property
    def username(self):
        """
        Get the username

        :return: The username
        """
        return self._username



[docs]class UsernameAndPassword(Credentials):
    def __init__(self, username, password):
        # Use b64 encoding just to loosely hide the password so it's not
        # visible during debugging etc.
        # WARNING: This provides no security, just mild obfuscation from a
        # glancing user
        self._password = base64.b64encode(password.encode())
        super(UsernameAndPassword, self).__init__(username)

    @property
    def password(self):
        return base64.b64decode(self._password).decode()



[docs]class AuthenticationError(Exception):
    def __init__(self, message):
        super(AuthenticationError, self).__init__(message)
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  Source code for asedb_sqlite3_backend.server

"""
Interface for the ASEdb backend. Its purpose is to be triggered
by the communicate_with_remote function from remote.py,
communicate with the ASEdb backend and print results/data
to standard output. The output is b64-encoded and should be in
a form XYZ:OUTPUT, where XYZ is the response code which indicates
what type of output was produced (see below).

Response codes:
201: b64encoded string
202: json and b64encoded list
203: json and b64encoded dictionary
204: json and b64encoded list of dictionaries
220: json and b64encoded InsertResult dictionary
221: json and b64encoded UpdateResult dictionary
222: json and b64encoded RemoveResult dictionary
223: json and b64encoded AddKvpResult dictionary
224: json and b64encoded RemoveKeysResult dictionary
400: b64encoded string - Error
401: b64encoded string - ReadError
402: b64encoded string - WriteError
"""

from __future__ import print_function

import argparse
from . import asedb_sqlite3_backend as backend
import json
import sys
from abcd.backend import ReadError, WriteError
from abcd.structurebox import StructureBox
from abcd.util import dict2atoms, atoms2dict
from .asedb_sqlite3_backend import ASEdbSQlite3Backend as Backend
from base64 import b64encode, b64decode

__author__ = 'Patrick Szmucer'


[docs]def error_handler(func):
    def func_wrapper(*args, **kwargs):
        try:
            return func(*args, **kwargs)
        except ReadError as e:
            print('401:' + b64encode(str(e)))
        except WriteError as e:
            print('402:'+ b64encode(str(e)))
        except Exception as e:
            print('400:' + b64encode(str(e)))
    return func_wrapper



@error_handler
[docs]def backendList(user):
    box = StructureBox(Backend(user=user))
    dbs = box.list('')
    print('202:' + b64encode(json.dumps(dbs)))



@error_handler
[docs]def backendInsert(database, user, atoms):
    box = StructureBox(Backend(database=database, user=user))
    atoms_dcts_list = json.loads(b64decode(atoms))
    atoms_list = [dict2atoms(atoms_dct, plain_arrays=True) for atoms_dct in atoms_dcts_list]
    res = box.insert(auth_token='', atoms=atoms_list)
    print('220:' + b64encode(json.dumps(res.__dict__)))



@error_handler
[docs]def backendUpdate(database, user, atoms, upsert, replace):
    box = StructureBox(Backend(database=database, user=user))
    atoms_dcts_list = json.loads(b64decode(atoms))
    atoms_list = [dict2atoms(atoms_dct, plain_arrays=True) for atoms_dct in atoms_dcts_list]
    res = box.update(auth_token='', atoms=atoms_list,
                    upsert=upsert, replace=replace)
    print('221:' + b64encode(json.dumps(res.__dict__)))



@error_handler
[docs]def backendRemove(database, user, filter, just_one):
    box = StructureBox(Backend(database=database, user=user))
    query = json.loads(b64decode(filter))
    res = box.remove(auth_token='', filter=query,
                    just_one=just_one)
    print('222:' + b64encode(json.dumps(res.__dict__)))



@error_handler
[docs]def backendFind(database, user, filter, sort, limit, keys, omit_keys):
    box = StructureBox(Backend(database=database, user=user))
    atoms_it = box.find(auth_token='', filter=json.loads(b64decode(filter)),
                        sort=json.loads(b64decode(sort)),
                        limit=limit,
                        keys=json.loads(b64decode(keys)),
                        omit_keys=json.loads(b64decode(omit_keys)))
    atoms_dcts_list = [atoms2dict(atoms, True) for atoms in atoms_it]
    print('204:' + b64encode(json.dumps(atoms_dcts_list)))



@error_handler
[docs]def backendAddKeys(database, user, filter, kvp):
    box = StructureBox(Backend(database=database, user=user))
    res = box.add_keys(auth_token='',
                       filter=json.loads(b64decode(filter)),
                        kvp=json.loads(b64decode(kvp)))
    print('223:' + b64encode(json.dumps(res.__dict__)))



@error_handler
[docs]def backendRemoveKeys(database, user, filter, keys):
    box = StructureBox(Backend(database=database, user=user))
    res = box.remove_keys(auth_token='',
                          filter=json.loads(b64decode(filter)),
                            keys=json.loads(b64decode(keys)))
    print('224:' + b64encode(json.dumps(res.__dict__)))



[docs]def main():
    # Get the username
    #
    try:
        user = sys.argv[1]
    except:
        print('No user specified')
        return

    # Read from stdin
    arguments = []
    lines = sys.stdin.readlines()
    if not lines:
        print('400:' + b64encode('No stdin received'))
        sys.exit()
    elif len(lines) > 1:
        print('400:' + b64encode('Multiple lines in stdin detected'))
        sys.exit()
    else:
        arguments = lines[0].split(' ')

    # Initialise the parser
    #
    parser = argparse.ArgumentParser()
    subparsers = parser.add_subparsers(dest='subparser_name')

    list_parser = subparsers.add_parser('list')

    insert_parser = subparsers.add_parser('insert')
    insert_parser.add_argument('database')
    insert_parser.add_argument('atoms')

    update_parser = subparsers.add_parser('update')
    update_parser.add_argument('database')
    update_parser.add_argument('atoms')
    update_parser.add_argument('--upsert', action='store_true', default=False)
    update_parser.add_argument('--replace', action='store_true', default=False)

    remove_parser = subparsers.add_parser('remove')
    remove_parser.add_argument('database')
    remove_parser.add_argument('filter')
    remove_parser.add_argument('--just-one', action='store_true', default=False)

    find_parser = subparsers.add_parser('find')
    find_parser.add_argument('database')
    find_parser.add_argument('filter')
    find_parser.add_argument('--sort', default={})
    find_parser.add_argument('--limit', type=int, default=0)
    find_parser.add_argument('--keys', default='++')
    find_parser.add_argument('--omit-keys', default=[])

    add_keys_parser = subparsers.add_parser('add-keys')
    add_keys_parser.add_argument('database')
    add_keys_parser.add_argument('filter')
    add_keys_parser.add_argument('kvp')

    remove_keys_parser = subparsers.add_parser('remove-keys')
    remove_keys_parser.add_argument('database')
    remove_keys_parser.add_argument('filter')
    remove_keys_parser.add_argument('keys')

    args = parser.parse_args(arguments)

    try:
        if args.database == 'None':
            args.database = None
    except AttributeError:
        pass

    # Define actions
    if args.subparser_name == 'list':
        backendList(user)

    elif args.subparser_name == 'insert':
        backendInsert(args.database, user, args.atoms)

    elif args.subparser_name == 'update':
        backendUpdate(args.database, user, args.atoms, args.upsert, args.replace)

    elif args.subparser_name == 'remove':
        backendRemove(args.database, user, args.filter, args.just_one)

    elif args.subparser_name == 'find':
        backendFind(args.database, user, args.filter, args.sort,
                    args.limit, args.keys, args.omit_keys)

    elif args.subparser_name == 'add-keys':
        backendAddKeys(args.database, user, args.filter, args.kvp)

    elif args.subparser_name == 'remove-keys':
        backendRemoveKeys(args.database, user, args.filter, args.keys)
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  Source code for abcd.results

__author__ = 'Martin Uhrin'


[docs]class Result(object):
    def __init__(self, msg=None):
        self._msg = msg

    @property
    def msg(self):
        return self._msg



[docs]class RemoveResult(Result):
    def __init__(self, removed_count=1, msg=None):
        self._removed_count = removed_count
        super(RemoveResult, self).__init__(msg)

    @property
    def removed_count(self):
        """
        The number of entries removed
        :return: The number of entries removed
        """
        return self._removed_count



[docs]class InsertResult(Result):
    def __init__(self, inserted_ids, skipped_ids, msg=None):
        self._inserted_ids = inserted_ids
        self._skipped_ids = skipped_ids
        super(InsertResult, self).__init__(msg)

    @property
    def inserted_ids(self):
        return self._inserted_ids

    @property
    def skipped_ids(self):
        return self._skipped_ids



[docs]class UpdateResult(Result):
    def __init__(self, updated_ids, skipped_ids, upserted_ids, replaced_ids, msg=None):
        self._updated_ids = updated_ids
        self._skipped_ids = skipped_ids
        self._upserted_ids = upserted_ids
        self._replaced_ids = replaced_ids
        super(UpdateResult, self).__init__(msg)

    @property
    def updated_ids(self):
        return self._updated_ids

    @property
    def skipped_ids(self):
        return self._skipped_ids

    @property
    def upserted_ids(self):
        return self._upserted_ids

    @property
    def replaced_ids(self):
        return self._replaced_ids



[docs]class AddKvpResult(Result):
    def __init__(self, modified_ids, no_of_kvp_added, msg=None):
        self._modified_ids = modified_ids
        self._no_of_kvp_added = no_of_kvp_added
        super(AddKvpResult, self).__init__(msg)

    @property
    def modified_ids(self):
        return self._modified_ids

    @property
    def no_of_kvp_added(self):
        return self._no_of_kvp_added



[docs]class RemoveKeysResult(Result):
    def __init__(self, modified_ids, no_of_keys_removed, msg=None):
        self._modified_ids = modified_ids
        self._no_of_keys_removed = no_of_keys_removed
        super(RemoveKeysResult, self).__init__(msg)

    @property
    def modified_ids(self):
        return self._modified_ids

    @property
    def no_of_keys_removed(self):
        return self._no_of_keys_removed
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  Source code for abcd.util

__author__ = 'Martin Uhrin, Patrick Szmucer'

import numpy as np
from ase.atoms import Atoms
from ase.calculators.calculator import get_calculator, all_properties
from ase.calculators.singlepoint import SinglePointCalculator
from six import string_types


[docs]def filter_keys(keys_list, keys, omit_keys):
    '''Decides which keys to show given keys and omit_keys'''

    new_keys_list = list(keys_list)
    if omit_keys:
        if keys is not None:
            for key in keys_list:
                if key in keys:
                    new_keys_list.remove(key)
        else:
            # Omit all keys
            new_keys_list = []
    else:
        if keys is not None:
            for key in keys_list:
                if key not in keys:
                    new_keys_list.remove(key)
    return new_keys_list



[docs]def get_info_and_arrays(atoms, plain_arrays):
    """
    Extracts the info and arrays dictionaries from the Atoms object.
    If plain_arrays is True, numpy arrays are converted to lists.
    """
    info = {}
    arrays = {}
    for (key, value) in list(atoms.info.items()):
        key = key.lower()
        # TODO: all scalar values? test...
        if (isinstance(value, int) or isinstance(value, string_types) or
            isinstance(value, float) or isinstance(value, bool)):
            # Scalars
            info[key] = value
        else:
            # More complicated data structures
            arrays[key] = value

    skip_arrays = ['numbers', 'positions', 'species']
    for (key, value) in atoms.arrays.items():
        if key in skip_arrays:
            continue
        key = key.lower()
        arrays[key] = value

    if plain_arrays:
        for key, value in arrays.items():
            if value.__class__ == np.ndarray:
                arrays[key] = value.tolist()

    return info, arrays



[docs]def atoms2dict(atoms, plain_arrays=False):
    """
    Converts the Atoms object to a dictionary. If plain_arrays is True,
    numpy arrays are converted to lists.
    """
    d = {
        'numbers': atoms.numbers,
        'pbc': atoms.pbc,
        'cell': atoms.cell,
        'positions': atoms.positions}
    if atoms.has('magmoms'):
        d['initial_magmoms'] = atoms.get_initial_magnetic_moments()
    if atoms.has('charges'):
        d['initial_charges'] = atoms.get_initial_charges()
    if atoms.has('masses'):
        d['masses'] = atoms.get_masses()
    if atoms.has('tags'):
        d['tags'] = atoms.get_tags()
    if atoms.has('momenta'):
        d['momenta'] = atoms.get_momenta()
    if atoms.constraints:
        d['constraints'] = [c.todict() for c in atoms.constraints]
    if atoms.calc is not None:
        d['calculator'] = atoms.calc.name.lower()
        d['calculator_parameters'] = atoms.calc.todict()
        if len(atoms.calc.check_state(atoms)) == 0:
            d.update(atoms.calc.results)

    if plain_arrays:
        for key, value in d.items():
            if value.__class__ == np.ndarray:
                d[key] = value.tolist()

    info, arrays = get_info_and_arrays(atoms, plain_arrays)
    d['info'] = info
    d['arrays'] = arrays
    return d



[docs]def dict2atoms(d, plain_arrays=False):
    """
    Converts a dictionary created with atoms2dict back to atoms.
    """
    atoms = Atoms(d['numbers'],
                  d['positions'],
                  cell=d['cell'],
                  pbc=d['pbc'],
                  magmoms=d.get('initial_magmoms'),
                  charges=d.get('initial_charges'),
                  tags=d.get('tags'),
                  masses=d.get('masses'),
                  momenta=d.get('momenta'),
                  constraint=d.get('constraints'))

    results = {}
    for prop in all_properties:
        if prop in d:
            results[prop] = d[prop]
    if results:
        atoms.calc = SinglePointCalculator(atoms, **results)
        atoms.calc.name = d['calculator']

    atoms.info['uid'] = d.get('uid')

    if 'arrays' in d:
        for key, value in d['arrays'].items():
            key = str(key)  # avoid unicode strings
            if plain_arrays:
                value = np.array(value)
            if value.dtype.kind == 'U':
                value = value.astype(str)
            try:
                atoms.new_array(key, value)
            except (TypeError, ValueError):
                atoms.info[key] = value
    if 'info' in d:
        for key, value in d['info'].items():
            atoms.info[str(key)] = value
    return atoms
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  Source code for asedb_sqlite3_backend.asedb_sqlite3_backend

__author__ = 'Patrick Szmucer'

import glob
import json
import numpy as np
import os
import re
import abcd.backend
import abcd.results as results
from abcd.authentication import AuthenticationError
from abcd.backend import Backend, ReadError, WriteError
from abcd.query import QueryError, translate
from abcd.util import get_info_and_arrays, atoms2dict, dict2atoms, filter_keys
from ase.atoms import Atoms
from ase.calculators.calculator import all_properties
from ase.calculators.singlepoint import SinglePointCalculator
from ase.db import connect
from ase.utils import plural
from base64 import b64encode

from .mongodb2asedb import translate_query
from random import randint
from .remote import communicate_with_remote
from .util import get_dbs_path, reserved_usernames


[docs]def row2atoms(row, keys, omit_keys):
    """
    keys: keys to show. None for all
    omit_keys: if true, all keys not in "keys" will be shown
    """
    atoms = row.toatoms()

    # Add additional info
    if row._keys:
        atoms.info.update(row.key_value_pairs)

    data = row.get('data')
    if data:
        for (key, value) in list(data.items()):
            key = str(key) # avoid unicode strings
            value = np.array(value)
            if value.dtype.kind == 'U':
                value = value.astype(str)
            try:
                atoms.new_array(key, value)
            except (TypeError, ValueError):
                atoms.info[key] = value

    # unique_id is added automatically by ASEdb, we don't need it
    atoms.info.pop('unique_id', None)

    filtered_keys = filter_keys(list(atoms.info.keys()), keys, omit_keys)
    atoms.info = {k: v for k, v in atoms.info.items() if k in filtered_keys}
    return atoms



[docs]class ASEdbSQlite3Backend(Backend):

[docs]    class Cursor(abcd.backend.Cursor):
        def __init__(self, iterator):
            self.iterator = iter(iterator)

        def __next__(self):
            return next(self.iterator)

[docs]        def next(self):
            return next(self.iterator)


[docs]        def count(self):
            n = 0
            for a in self.iterator:
                n += 1
            return n



[docs]    def require_database(func):
        '''When a function is decorated with this, an error will be thrown if
            the connection to a database is not open.'''
        def func_wrapper(*args, **kwargs):
            if args[0].connection is None:
                raise ReadError("No database is specified")
            else:
                return func(*args, **kwargs)
        return func_wrapper


[docs]    def read_only(func):
        def func_wrapper(*args, **kwargs):
            if args[0].readonly:
                raise WriteError('No write access')
            else:
                return func(*args, **kwargs)
        return func_wrapper


    def __init__(self, database=None, user=None, password=None, remote=None):
        if user == 'all':
            raise RuntimeError('Invalid username: '.format('all'))
        self.user = user
        self.dbs_path = get_dbs_path()
        self.connection = None
        self.root_dir = None
        self.remote = remote
        self.readonly = True

        # Get the user. If the script is running locally, we have access
        # to all databases.
        if self.user:
            home = self.user
        else:
            home = 'all'

        # root_dir is the directory in which user's databases are stored
        self.root_dir = os.path.join(self.dbs_path, home)

        # Make sure the database name is safe and connect to it
        if database == '':
            self.database = None
        else:
            self.database = database
        if self.database:
            self.database = os.path.basename(self.database)
            if self.database.endswith('.db'):
                self.database = self.database[:-3]
            if not re.match(r'^[A-Za-z0-9_]+$', self.database):
                raise RuntimeError('The database name can only contain alphanumeric characters and underscores.')
            self.database = self.database + '.db'
            self.connect_to_database()

        # Check if the $databases/all directory exists.
        all_path = os.path.join(self.dbs_path, 'all')
        if not os.path.isdir(all_path):
            cmd = 'python asedb_sqlite3_backend.py --setup'
            raise RuntimeError('{} does not exist. Run "{}" first'.format(all_path, cmd))

        super(ASEdbSQlite3Backend, self).__init__()

    def _select(self, query, sort={}, limit=0):
        query = translate_query(query)
        if sort == {}:
            sort = 'id'
            reverse = False
        else:
            # This backend does not support multicolumn sorting.
            # Only sort by first column.
            sort, direction = next(iter(sort.items()))
            if direction == abcd.Direction.ASCENDING:
                reverse = False
            else:
                reverse = True
        rows = []
        ids = []
        for q in query:
            rows_iter = self.connection.select(q, sort=sort, limit=limit)
            for row in rows_iter:
                if 'uid' not in row.key_value_pairs:
                    rows.append(row)
                elif row.key_value_pairs['uid'] not in ids:
                    rows.append(row)
                    ids.append(row.key_value_pairs['uid'])

        # Because a union was created, items are not in a sorted order
        # anymore.
        if sort:
            rows.sort(key=lambda x: getattr(x, sort), reverse=reverse)

        if limit != 0 and len(rows) > limit:
            return rows[:limit]
        else:
            return rows

[docs]    def list(self, auth_token):
        if self.remote:
            dbs = communicate_with_remote(self.remote, 'list')
        else:
            dbs_write = glob.glob(os.path.join(self.root_dir, '*.db'))
            dbs_read = glob.glob(os.path.join(self.root_dir + '_readonly', '*.db'))
            dbs = dbs_write + [db + ' (readonly)' for db in dbs_read]
        return [os.path.basename(db) for db in dbs]


[docs]    def authenticate(self, credentials):
        if credentials.username in reserved_usernames:
            raise AuthenticationError('Username "{}" is reserved'.format(credentials.username))
        return credentials.username


[docs]    def connect_to_database(self):
        '''
        Connnects to a database with given name. If it doesn't
        exist, a new one is created. The method first looks in the
        "write" folder, and then in the "readonly" folder
        '''

        # Check if "readonly" and "write" directories exist
        if not os.path.isdir(self.root_dir):
            raise WriteError('{} does not exist. Create it.'.format(self.root_dir))
        if self.user and not os.path.isdir(self.root_dir + '_readonly'):
            raise WriteError('{} does not exist. Create it.'.format(self.root_dir + '_readonly'))

        write_db_path = os.path.join(self.root_dir, self.database)
        read_db_path = os.path.join(self.root_dir + '_readonly', self.database)

        if os.path.exists(write_db_path):
            write_exists = True
        else:
            write_exists = False

        if os.path.exists(read_db_path):
            read_exists = True
        else:
            read_exists = False

        if not read_exists and not write_exists:
            # No database with such name exists. Create one
            if self.user:
                new_db_name = '_' + self.user + '_' + self.database
            else:
                new_db_name = self.database
            new_db_path = os.path.join(self.dbs_path, 'all', new_db_name)
            self.connection = connect(new_db_path)

             # Create a symlink
            if self.user:
                user_db_path = os.path.join(self.root_dir, self.database)
                os.symlink(new_db_path, user_db_path)
            self.readonly = False

        elif (read_exists and write_exists) or (write_exists):
            # If two databsaes with the same name exist, connect to the "write" one
            self.connection = connect(write_db_path)
            self.readonly = False

        else:
            self.connection = connect(read_db_path)
            self.readonly = True


    def _preprocess(self, atoms):
        '''
        Load capitalised special key-value pairs into
        a calcuator.
        '''
        # The id key is not used
        atoms.info.pop('id', None)

        results = {}
        for key in atoms.info.keys():
            if key.lower() in all_properties:
                results[key.lower()] = atoms.info[key]
                del atoms.info[key]
        for key in atoms.arrays.keys():
            if key.lower() in all_properties:
                results[key.lower()] = atoms.arrays[key]
                del atoms.arrays[key]

        if results != {}:
            if atoms.calc is None:
                # Create a new calculator
                calculator = SinglePointCalculator(atoms, **results)
                atoms.set_calculator(calculator)
            else:
                # Use the existing calculator
                atoms.calc.results.update(results)

    def _insert_one_atoms(self, atoms):
        '''
        Inserts one Atoms object into the database, without checking if its
        uid is already present in the database. Returns a uid of the inserted
        object.
        '''
        if not 'uid' in atoms.info or atoms.info['uid'] is None:
            atoms.info['uid'] = '%x' % randint(16**14, 16**15 - 1)

        self._preprocess(atoms)
        info, arrays = get_info_and_arrays(atoms, plain_arrays=False)

        # Write it to the database
        self.connection.write(atoms=atoms, key_value_pairs=info, data=arrays)

        return atoms.info['uid']

    def _uid_exists(self, uid):
        '''
        Checks if a configuration with this uid already exists in the database.
        '''
        query = 'uid={}'.format(uid)
        rows_it = self.connection.select(query, limit=1)
        if sum(1 for _ in rows_it) != 0:
            return True
        else:
            return False

    @require_database
    @read_only
[docs]    def insert(self, auth_token, atoms_list):

        # Make sure we have a list
        if isinstance(atoms_list, Atoms):
            atoms_list = [atoms_list]

        if self.remote:
            dcts_list = [atoms2dict(atoms, True) for atoms in atoms_list]
            data = b64encode(json.dumps(dcts_list))
            cmd = 'insert {} {}'.format(self.database, data)
            return communicate_with_remote(self.remote, cmd)

        inserted_ids = []
        skipped_ids = []
        n_atoms = 0

        for atoms in atoms_list:
            n_atoms += 1

            # Check if it already exists in the database
            if 'uid' in atoms.info and atoms.info['uid'] is not None:
                uid = atoms.info['uid']
                exists = self._uid_exists(uid)
            else:
                uid = None
                exists = False

            # Check if this uid has already been "seen". If yes, skip it.
            if (uid is not None) and uid in (inserted_ids + skipped_ids):
                continue

            if not exists:
                # Insert it
                ins_uid = self._insert_one_atoms(atoms)
                inserted_ids.append(ins_uid)
            else:
                # It exists - skip it
                skipped_ids.append(uid)

        msg = 'Inserted {}/{} configurations.'.format(len(inserted_ids), n_atoms)
        return results.InsertResult(inserted_ids=inserted_ids, skipped_ids=skipped_ids, msg=msg)


    @require_database
    @read_only
[docs]    def update(self, auth_token, atoms_list, upsert, replace):
        '''Takes the Atoms object or a list of Atoms objects'''

        # Make sure it's a list
        if isinstance(atoms_list, Atoms):
            atoms_list = [atoms_list]

        if self.remote:
            dcts_list = [atoms2dict(atoms, True) for atoms in atoms_list]
            data = b64encode(json.dumps(dcts_list))
            cmd = 'update {} {}'.format(self.database, data)
            if upsert:
                cmd += ' --upsert'
            if replace:
                cmd += ' --replace'
            return communicate_with_remote(self.remote, cmd)

        def update_atoms_dct(d1, d2):
            # Update info and arrays
            if 'info' in d1 and 'info' in d2:
                d1['info'].update(d2['info'])
            if 'arrays' in d1 and 'arrays' in d2:
                d1['arrays'].update(d2['arrays'])
            # Update the rest
            for k, v in d2.items():
                if k == 'info' or k == 'arrays':
                    continue
                if k not in d1:
                    d1[k] = v
                elif v:
                    d1[k] = v

        updated_ids = []
        skipped_ids = []
        upserted_ids = []
        replaced_ids = []
        n_atoms = 0

        for atoms in atoms_list:
            n_atoms += 1

            # Check if it already exists in the database
            if 'uid' in atoms.info and atoms.info['uid'] is not None:
                uid = atoms.info['uid']
                exists = self._uid_exists(uid)
            else:
                uid = None
                exists = False

            # Check if this uid has already been "seen". If yes, skip it.
            if (uid is not None) and uid in (upserted_ids + skipped_ids + updated_ids + replaced_ids):
                continue

            if not exists:
                if upsert:
                    # Insert it
                    ins_uid = self._insert_one_atoms(atoms)
                    upserted_ids.append(ins_uid)
                else:
                    # Skip it
                    skipped_ids.append(uid)
            else:
                query = translate(['uid={}'.format(uid)])
                if not replace:
                    # Get the existing Atoms object from the database
                    atoms_it = self.find(auth_token=auth_token,
                                         filter=query, sort={},
                                         limit=1, keys=None,
                                         omit_keys=False)
                    old_atoms = next(atoms_it)

                     # Convert atoms to dictionaries so it's easier to update them
                    old_atoms_dct = atoms2dict(old_atoms, True)
                    new_atoms_dct = atoms2dict(atoms, True)

                    # Update the atoms
                    update_atoms_dct(old_atoms_dct, new_atoms_dct)

                    # Remove the old atoms and insert their new version
                    self.remove(auth_token, query, True)
                    ins_uid = self._insert_one_atoms(dict2atoms(old_atoms_dct, True))
                    updated_ids.append(ins_uid)
                else:
                    # Replace
                    self.remove(auth_token, query, True)
                    ins_uid = self._insert_one_atoms(atoms)
                    replaced_ids.append(ins_uid)

        msg = 'Updated {}/{} configurations.'.format(len(updated_ids), n_atoms)
        return results.UpdateResult(updated_ids=updated_ids, skipped_ids=skipped_ids,
                                    upserted_ids=upserted_ids, replaced_ids=replaced_ids, msg=msg)


    @require_database
    @read_only
[docs]    def remove(self, auth_token, filter, just_one):

        if self.remote:
            cmd = 'remove {} {}'.format(self.database, b64encode(json.dumps(filter)))
            if just_one:
                cmd += ' --just-one'
            return communicate_with_remote(self.remote, cmd)

        if just_one:
            limit = 1
        else:
            limit = 0
        ids = [dct['id'] for dct in self._select(filter, limit=limit)]
        self.connection.delete(ids)
        msg = 'Deleted {}'.format(plural(len(ids), 'row'))
        return results.RemoveResult(removed_count=len(ids), msg=msg)


    @require_database
[docs]    def find(self, auth_token, filter, sort, limit, keys, omit_keys):

        if self.remote:
            filter_out = b64encode(json.dumps(filter))
            sort_out = b64encode(json.dumps(sort))
            keys_out = b64encode(json.dumps(keys))
            omit_keys_out = b64encode(json.dumps(omit_keys))

            cmd = 'find {} {}'.format(self.database, filter_out)
            cmd += ' --sort {}'.format(sort_out)
            cmd += ' --limit {}'.format(limit)
            cmd += ' --keys {}'.format(keys_out)
            cmd += ' --omit-keys {}'.format(omit_keys_out)
            atoms_dcts_list = communicate_with_remote(self.remote, cmd)
            return ASEdbSQlite3Backend.Cursor(iter([dict2atoms(dct, True) for dct in atoms_dcts_list]))

        rows_iter = self._select(filter, sort=sort, limit=limit)

        # Convert it to the Atoms iterator.
        return ASEdbSQlite3Backend.Cursor(map(lambda x: row2atoms(x, keys, omit_keys), rows_iter))


    @require_database
    @read_only
[docs]    def add_keys(self, auth_token, filter, kvp):

        if self.remote:
            cmd = 'add-keys {} {} {}'.format(self.database, b64encode(json.dumps(filter)),
                    b64encode(json.dumps(kvp)))
            return communicate_with_remote(self.remote, cmd)

        ids = [dct['id'] for dct in self._select(filter)]
        n = self.connection.update(ids, [], **kvp)[0]
        msg = 'Added {} key-value pairs in total to {} configurations'.format(n, len(ids))
        return results.AddKvpResult(modified_ids=[], no_of_kvp_added=n, msg=msg)


    @require_database
    @read_only
[docs]    def remove_keys(self, auth_token, filter, keys):

        if self.remote:
            cmd = 'remove-keys {} {} {}'.format(self.database, b64encode(json.dumps(filter)),
                    b64encode(json.dumps(keys)))
            return communicate_with_remote(self.remote, cmd)

        ids = [dct['id'] for dct in self._select(filter)]
        n = self.connection.update(ids, keys)[1]
        msg = 'Removed {} keys in total from {} configurations'.format(n, len(ids))
        return results.RemoveKeysResult(modified_ids=ids, no_of_keys_removed=n, msg=msg)


[docs]    def open(self):
        pass


[docs]    def close(self):
        pass


[docs]    def is_open(self):
        return True
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"""
Functions that are used to communicate with a remote server (server.py).
"""

__author__ = 'Patrick Szmucer'

import abcd.results as results
import json
from subprocess import Popen, PIPE
from abcd.backend import ReadError, WriteError, CommunicationError
from base64 import b64encode, b64decode


# Possible response codes from remote. See server.py for explanation
response_codes = ['200', '201', '202', '203', '204', '220', '221',
                  '222', '223', '224', '400', '401', '402']


[docs]def result_from_dct(result_type, **kwargs):
    """
    Re-creates a result that was converted to a dictionary.
    """
    if result_type == 'InsertResult':
        return results.InsertResult(kwargs['_inserted_ids'],
                                     kwargs['_skipped_ids'],
                                     kwargs['_msg'])
    elif result_type == 'UpdateResult':
        return results.UpdateResult(kwargs['_updated_ids'],
                                    kwargs['_skipped_ids'],
                                    kwargs['_upserted_ids'],
                                    kwargs['_replaced_ids'],
                                    kwargs['_msg'])
    elif result_type == 'RemoveResult':
        return results.RemoveResult(kwargs['_removed_count'],
                                    kwargs['_msg'])
    elif result_type == 'AddKvpResult':
        return results.AddKvpResult(kwargs['_modified_ids'],
                                    kwargs['_no_of_kvp_added'],
                                    kwargs['_msg'])
    elif result_type == 'RemoveKeysResult':
        return results.RemoveKeysResult(kwargs['_modified_ids'],
                                        kwargs['_no_of_keys_removed'],
                                        kwargs['_msg'])
    else:
        raise NotImplementedError(result_type)



[docs]def communicate_with_remote(host, command):
    """
    Sends a command to the remote host and interprets and returns the response.
    """

    tty_flag = '-T'
    ssh_call = 'ssh -q {} {} '.format(tty_flag, host)

    # Pipe the command to the remote host via ssh
    process = Popen(ssh_call, shell=True, stdout=PIPE, stderr=PIPE, stdin=PIPE)
    stdout, stderr = process.communicate(command)

    if len(stdout) < 5 or stdout[3] != ':':
        raise CommunicationError(stdout + '\n' + stderr)

    response_code = stdout[0:3]
    if response_code not in response_codes:
        raise CommunicationError('Unknown response code: {}'.format(response_code))

    data = stdout[4:]

    if response_code == '201':
        return b64decode(data)
    elif response_code == '202':
        return json.loads(b64decode(data))
    elif response_code == '203':
        return json.loads(b64decode(data))
    elif response_code == '204':
        return json.loads(b64decode(data))
    elif response_code == '220':
        return result_from_dct('InsertResult', **json.loads(b64decode(data)))
    elif response_code == '221':
        return result_from_dct('UpdateResult', **json.loads(b64decode(data)))
    elif response_code == '222':
        return result_from_dct('RemoveResult', **json.loads(b64decode(data)))
    elif response_code == '223':
        return result_from_dct('AddKvpResult', **json.loads(b64decode(data)))
    elif response_code == '224':
        return result_from_dct('RemoveKeysResult', **json.loads(b64decode(data)))
    elif response_code == '400':
        raise RuntimeError(b64decode(data))
    elif response_code == '401':
        raise ReadError(b64decode(data))
    elif response_code == '402':
        raise WriteError(b64decode(data))
    else:
        raise CommunicationError('Unknown response code: {}'.format(response_code))
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  Source code for mongobackend.mongobackend

from abcd import util, results

__author__ = 'Martin Uhrin'

import numpy as np
from pymongo import MongoClient
from pymongo.son_manipulator import SONManipulator
from bson.objectid import ObjectId
import ase.atoms
import ase.db.row

from abcd.backend import Backend
import abcd.authentication as authentication
import abcd.backend
import abcd.results as results
import abcd.util as util


[docs]class MongoDBBackend(Backend):
[docs]    class Transform(SONManipulator):
[docs]        def transform_incoming(self, son, collection):
            for key, value in son.items():
                if isinstance(value, np.ndarray):
                    son[key] = {"_type": "nparray", "value": value.tolist()}
                elif isinstance(value, dict):  # Make sure we recurse into sub-docs
                    son[key] = self.transform_incoming(value, collection)
            return son


[docs]        def transform_outgoing(self, son, collection):
            for key, value in son.items():
                if isinstance(value, dict):
                    if "_type" in value and value["_type"] == "nparray":
                        son[key] = np.array(value["value"])
                    else:  # Again, make sure to recurse into sub-docs
                        son[key] = self.transform_outgoing(value, collection)
            return son



[docs]    class Cursor(abcd.backend.Cursor):
        def __init__(self, pymongo_cursor):
            self.pymongo_cursor = pymongo_cursor

        def __next__(self):
            return ase.db.row.AtomsRow(next(self.pymongo_cursor)).toatoms()

[docs]        def count(self):
            return self.pymongo_cursor.count()



    def __init__(self, host, port, database='abcd', collection='structures',
                 user=None, password=None):
        super(MongoDBBackend, self).__init__()

        self.host = host
        self.port = port
        self.database_name = database
        self.collection_name = collection
        self.connection = MongoClient(self.host, self.port)
        self.db = self.connection[self.database_name]
        if user:
            self.db.authenticate(user, password)
        self.collection = self.db[self.collection_name]

        self.db.add_son_manipulator(MongoDBBackend.Transform())

[docs]    def authenticate(self, credentials):
        return authentication.AuthToken(credentials.username)


[docs]    def list(self, auth_token):
        return self.db.collection_names(False)


[docs]    def insert(self, auth_token, atoms, kvp):
        ids = []
        if isinstance(atoms, ase.atoms.Atoms):
            # We're just inserting one
            ids.append(self.collection.insert(util.atoms2dict(atoms)))
        else:
            # Assume atoms is an iterable
            dicts = [util.atoms2dict(a) for a in atoms]
            ids.extend(self.collection.insert(dicts))

        return results.InsertResult(ids)


[docs]    def update(self, auth_token, atoms):
        if 'uid' not in atoms.info:
            return results.UpdateResult(None, "Cannot update a structure"
                                              "without a valid uid")
        uid = atoms.info.uid
        doc = util.atoms2dict(atoms)
        self.collection.update({'_id': ObjectId(uid)},
                               {'$set': doc})

        return results.UpdateResult([uid])


[docs]    def remove(self, auth_token, filter, just_one, confirm):
        return results.RemoveResult(self.collection.remove(
            filter, multi=not just_one)["n"])


[docs]    def find(self, auth_token, filter, sort, reverse, limit, keys, omit_keys):
        cur = self.collection.find(filter)
        if sort:
            cur.sort({sort: 1})
        if limit:
            cur.limit(limit)
        return MongoDBBackend.Cursor(cur)


[docs]    def add_keys(self, auth_token, filter, kvp):
        modified = [str(doc['_id']) for doc in self.collection.find(filter)]
        self.collection.update(filter,
                               {'$set': kvp},
                               {'multi': True})
        return results.AddKvpResult(modified, len(kvp))


[docs]    def remove_keys(self, auth_token, filter, keys):
        modified = [str(doc['_id']) for doc in self.collection.find(filter)]
        self.collection.update(filter,
                               {'$unset': {k: "" for k in keys}},
                               {'multi': True})
        return results.RemoveKeysResult(modified, len(keys))


[docs]    def open(self):
        pass


[docs]    def close(self):
        pass


[docs]    def is_open(self):
        return True
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  Source code for abcd.table

from __future__ import print_function

import collections
import numpy as np
import time
from prettytable import PrettyTable
from .util import atoms2dict, filter_keys

__author__ = 'Patrick Szmucer'


[docs]def trim(val, length):
    '''Trim the string if it's longer than "length" (and add dots at the end)'''
    s = str(val)
    if length == -1 or (len(s) <= length+1):
        return s
    else:
        return (s[:length] + '..')



[docs]def atoms_list2dict(atoms_it):
    '''Converts an Atoms iterator into a plain, one-level-deep list of dicts'''
    dicts = []
    for atoms in atoms_it:
        dct = atoms2dict(atoms, plain_arrays=True)
        if 'info' in dct and dct['info']:
            for key, value in dct['info'].items():
                dct[key] = dct['info'][key]
        if 'arrays' in dct and dct['arrays']:
            for key, value in dct['arrays'].items():
                dct[key] = dct['arrays'][key]
        dct.pop('info', None)
        dct.pop('arrays', None)
        dicts.append(dct)
    return dicts



[docs]def format_value(value, key):
    '''Applies special formatting for some key-value pairs'''
    v = value
    if key == 'c_time' or key == 'm_time':
        v = time.strftime('%d%b%y %H:%M', time.localtime(value))
    elif key == 'pbc':
        if isinstance(v, collections.Container):
            v = ''
            for a in value:
                v += 'T' if a else 'F'
        else:
            v += 'T' if value else 'F'
    elif key == 'original_files' or key == 'original_file_contents':
        v = '<file>'
    return v



[docs]def print_kvps(kvps):
    '''Takes a list of tuples, where each tuple is a key-value pair, and
        prints it.'''
    try:
        max_k = max(len(t[0]) for t in kvps)
    except ValueError:
        print('  -\n')
        return

    s = ''
    for t in kvps:
        if t[1] is None:
            continue
        s += '  ' + str(t[0]).ljust(max_k)
        s += ':  '
        s += str(format_value(t[1], t[0]))
        s += '\n'
    print(s)



[docs]def print_rows(atoms_list, border=True, truncate=True, show_keys=[], omit_keys=[]):
    '''Prints a full table'''

    dicts = atoms_list2dict(atoms_list)
    if not dicts:
        print('  Nothing to display')
        return

    keys = set()
    for dct in dicts:
        keys = keys | set(dct.keys())
    keys_list = list(keys)

    # Decide which keys to show/omit
    keys_list = filter_keys(keys_list, show_keys, omit_keys)

    # Reorder the list, but only if show_keys was []
    if not show_keys:
        order = ['uid', 'c_time', 'formula', 'n_atoms', 'numbers',
            'config_type', 'pbc', 'positions', 'cell', 'stress', 'forces',
            'energy', 'calculator', 'calculator_parameters']
        for key in reversed(order):
            if key in keys_list:
                keys_list.insert(0, keys_list.pop(keys_list.index(key)))

    if not keys_list:
        print('  No keys to display')
        return

    if truncate:
        max_title_len = 10
        max_cell_len = 8
    else:
        max_title_len = 100
        max_cell_len = 100

    # Initialise the table
    headers = []
    for key in keys_list:
        headers.append(trim(key, max_title_len))
    t = PrettyTable(headers)
    if border:
        t.padding_width = 0
        t.border = True
    else:
        t.padding_width = 1
        t.border = False
        t.align = 'l'

    # Apply special size rules to some keys
    cell_sizes = {}
    for key in keys_list:
        if not truncate:
            cell_sizes[key] = max_cell_len
        if key == 'uid':
            cell_sizes[key] = 16
        elif key in ['c_time', 'm_time']:
            cell_sizes[key] = 13
        else:
            cell_sizes[key] = max_cell_len

    # Populate the table with rows
    no_rows = 0
    for dct in dicts:
        lst = []
        for key in keys_list:
            if key in dct:
                value = format_value(dct[key], key)
                value = trim(value, cell_sizes[key])
            else:
                value = '-'
            lst.append(value)
        t.add_row(lst)
        no_rows += 1

    # Print the table
    s = ''
    comment = '' if border else '#'

    if no_rows > 0:
        s += comment + t.get_string() + '\n'
    s += comment + '  Rows: {}'.format(no_rows)
    print(s)



[docs]def print_keys_table(atoms_list, border=True, truncate=True, show_keys=[], omit_keys=[]):
    '''Prints two tables: Intersection table and Union table, and shows min and max values
        for each key'''

    dicts = atoms_list2dict(atoms_list)
    if len(dicts) == 0:
        print('  Nothing to display')
        return

    union = set()
    intersection = set(dicts[0].keys())
    counter = collections.Counter()
    for dct in dicts:
        keys = set(dct.keys())
        counter.update(keys)
        union = union | keys
        intersection = intersection & keys
    intersection = sorted(list(intersection))
    union = sorted(list(union))

    intersection = filter_keys(intersection, show_keys, omit_keys)
    union = filter_keys(union, show_keys, omit_keys)

    ranges = {}
    for key in union:
        # Find the minimum for this key
        values = []
        for dct in dicts:
            if key in dct:
                values.append(dct[key])
        try:
            rang = (min(values), max(values))
        except:
            rang = ('...', '...')
        ranges[key] = rang

    if truncate:
        max_key_len = 50
        max_val_len = 40
    else:
        max_key_len = 100
        max_val_len = 100

    def table_string(lst):
        t = PrettyTable(['Key', 'Min', 'Max'])
        if border:
            t.padding_width = 0
            t.border = True
            t.align['Key'] = 'l'
        else:
            t.padding_width = 1
            t.border = False
            t.align = 'l'

        s = ''
        no_keys = 0
        for key in lst:
            k = '{} ({})'.format(trim(key, max_key_len), str(counter[key]))
            min_val = format_value(ranges[key][0], key)
            max_val = format_value(ranges[key][1], key)
            row = [k, trim(min_val, max_val_len),
                        trim(max_val, max_val_len)]
            t.add_row(row)
            no_keys += 1

        if no_keys != 0:
            s += t.get_string()
        else:
            s += '\nNo keys to display'
        return s

    comment = '' if border else '# '
    s = ''
    s += '\n' + comment + 'ROWS: {}'.format(len(dicts)) + '\n'
    s += '\n' + comment + 'INTERSECTION'
    s += '\n' + comment + table_string(intersection) + '\n'
    s += '\n' + comment + 'UNION'
    s += '\n' + comment + table_string(union)+ '\n'
    print(s)



[docs]def print_long_row(atoms):
    '''Prints full information about one configuration'''

    d = atoms2dict(atoms, True)
    info = d['info']
    arrays = d['arrays']

    # General information about the configuration
    print('')
    g = []
    g.append(('uid', info.pop('uid', None)))
    g.append(('c_time', info.pop('c_time', None)))
    print_kvps(g)

    # Formula and number of atoms
    g = []
    g.append(('formula', info.pop('formula', None)))
    g.append(('n_atoms', info.pop('n_atoms', None)))
    g.append(('numbers', d.pop('numbers', None)))
    print_kvps(g)

    # "Spatial" information
    g = []
    g.append(('config_type', info.pop('config_type', None)))
    g.append(('cell', d.pop('cell', None)))
    g.append(('positions', d.pop('positions', None)))
    g.append(('pbc', d.pop('pbc', None)))
    print_kvps(g)

    # Calculated properties
    g = []
    g.append(('energy', d.pop('energy', None)))
    g.append(('energy', info.pop('energy', None)))
    g.append(('stress', d.pop('stress', None)))
    g.append(('forces', d.pop('forces', None)))
    g.append(('masses', d.pop('masses', None)))
    print_kvps(g)

    # Other main information
    print('Other:')
    g = [(k, v) for k, v in d.items() if k not in ('info', 'arrays')]
    print_kvps(g)

    # Other kvps from the info array
    print('Other (info):')
    g = [(k, v) for k, v in info.items()]
    print_kvps(g)

    # Data from the arrays dict
    print('Other (arrays):')
    g = [(k, v) for k, v in arrays.items()]
    print_kvps(g)






          

      

      

    


    
        © Copyright 2016, libAtoms.
      Created using Sphinx 1.4.
    

  

_modules/index.html


    
      Navigation


      
        		
          index


        		
          modules |


        		abcd 0.1 documentation »

 
      


    


    
      
          
            
  All modules for which code is available


		abcd.authentication


		abcd.backend


		abcd.cli


		abcd.config


		abcd.query


		abcd.results


		abcd.structurebox


		abcd.table


		abcd.util


		asedb_sqlite3_backend.asedb_sqlite3_backend


		asedb_sqlite3_backend.mongodb2asedb


		asedb_sqlite3_backend.remote


		asedb_sqlite3_backend.server


		asedb_sqlite3_backend.util


		mongobackend.mongobackend






          

      

      

    


    
        © Copyright 2016, libAtoms.
      Created using Sphinx 1.4.
    

  

_modules/abcd/backend.html


    
      Navigation


      
        		
          index


        		
          modules |


        		abcd 0.1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for abcd.backend

"""
The backend interface that must be implemented by any structure storage library
that wants to be compliant with this framework.

In general implementations of this class should perform translation from to
commands understood by the native storage format being used be it SQL,
a filesystem, MongoDB or others.
"""

__author__ = 'Martin Uhrin, Patrick Szmucer'

from abc import ABCMeta
from abc import abstractmethod

from six import add_metaclass


[docs]def enum(*sequential):
    enums = dict(zip(sequential, range(len(sequential))))
    return type('Enum', (), enums)


Direction = enum('ASCENDING', 'DESCENDING')


# PY2 compat
@add_metaclass(ABCMeta)
[docs]class Backend(object):
    @abstractmethod
[docs]    def list(self, auth_token):
        """
        List all the databases the user has access to

        :param AuthToken auth_token: Authorisation token
        :rtype: list
        """
        pass


    @abstractmethod
[docs]    def authenticate(self, credentials):
        """
        Take a set of credentials and return an authorisation token or raise
        an exception

        :param Credentials credentials: The credentials, a subclass of
        :py:class:Credentials
        :return:
        :rtype: AuthToken
        """
        pass


    @abstractmethod
[docs]    def insert(self, auth_token, atoms):
        """
        Take the Atoms object or an iterable to the Atoms and insert it
        to the database

        :param AuthToken auth_token: Authorisation token
        :param atoms: Atoms to insert
        :type atoms: Atoms or Atoms iterable
        :return: Returns a result that holds a list of ids at which
            the objects were inserted and a message
        :rtype: InsertResult
        """
        pass


    @abstractmethod
[docs]    def update(self, auth_token, atoms, upsert, replace):
        """
        Take the atoms object and find an entry in the database with
        the same unique id. If one exists, the old entry gets updated
        with the new entry.

        :param AuthToken auth_token: Authorisation token
        :param atoms: Atoms to insert
        :type atoms: Atoms or Atoms iterable
        :param bool upsert: Insert configurations even if they don't correspond to any existing ones
        :param bool replace: If a given configuration already exists, replace it
        :return:
        :rtype: UpdateResult
        """
        pass


    @abstractmethod
[docs]    def remove(self, auth_token, filter, just_one):
        """
        Remove entries from the databse that match the filter

        :param AuthToken auth_token: Authorisation token
        :param filter: Filter (in MongoDB query language)
        :type filter: dictionary?
        :param bool just_one: remove not more than one entry
        :return: Returns a result that holds the number of removed
            entries and a message
        :rtype: RemoveResult
        """
        pass


    @abstractmethod
[docs]    def find(self, auth_token, filter, sort, limit, keys, omit):
        """
        Find entries that match the filter

        :param AuthToken auth_token: Authorisation token
        :param filter: Filter
        :type filter: list of Conditions
        :param dict sort: Dictionary where keys are columns byt which to sort
            end values are either abcd.Direction.ASCENDING or abcd.Direction.DESCENDING
        :param int limit: limit the number of returned entries
        :param list keys: keys to be returned. None for all.
        :param bool omit: if True, the keys parameter will be interpreted
            as the keys to omit (all keys except the ones specified will
            be returned).
        :return:
        :rtype: Iterator to the Atoms object
        """
        pass


    @abstractmethod
[docs]    def add_keys(self, auth_token, filter, kvp):
        """
        Adds key-value pairs to the selectd configurations

        :param AuthToken auth_token: Authorisation token
        :param filter: Filter (in MongoDB query language)
        :type filter: dictionary?
        :param dict kvp: Key-value pairs to be added
        :rtype: AddKvpResult
        """
        pass


    @abstractmethod
[docs]    def remove_keys(self, auth_token, filter, keys):
        """
        Removes specified keys from selected configurations

        :param AuthToken auth_token: Authorisation token
        :param filter: Filter (in MongoDB query language)
        :type filter: dictionary?
        :param dict keys: Keys to be removed
        :rtype: RemoveKeysResult
        """
        pass


    @abstractmethod
[docs]    def open(self):
        pass


    @abstractmethod
[docs]    def close(self):
        pass


    @abstractmethod
[docs]    def is_open(self):
        pass




# PY2 compat
@add_metaclass(ABCMeta)
[docs]class Cursor(object):
    def __iter__(self):
        return self

    @abstractmethod
[docs]    def next(self):
        pass


    @abstractmethod
[docs]    def count(self):
        pass




[docs]class WriteError(Exception):
    """Error which is raised by the backend if write fails"""
    def __init__(self, message):
        self.message = message
        super(WriteError, self).__init__(message)



[docs]class ReadError(Exception):
    """Error which is raised by the backend if read fails"""
    def __init__(self, message):
        self.message = message
        super(ReadError, self).__init__(message)


[docs]class CommunicationError(Exception):
    """Error which is raised by the backend if communication with remote fails"""
    def __init__(self, message):
        self.message = message
        super(CommunicationError, self).__init__(message)
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  Source code for asedb_sqlite3_backend.mongodb2asedb

__author__ = 'Patrick Szmucer'

from ase.data import chemical_symbols
from itertools import product


[docs]def interpret(key, op, val):
    """
    Returns a list of ASEdb queries, where elements in this list
    are assumed to be ORed.
    """
    queries = []
    if op == '$eq':
        queries.append('{}={}'.format(key, val))
    elif op == '$in':
        if key == 'numbers':
            if isinstance(val, list):
                for v in val:
                    queries.append(str(chemical_symbols[v]))
            else:
                queries.append(str(chemical_symbols[v]))
        else:
            if isinstance(val, list):
                for v in val:
                    queries.append('{}={}'.format(key, v))
            else:
                queries.append('{}={}'.format(key, v))
    elif op == '$ne':
        queries.append('{}!={}'.format(key, val))
    elif op == '$nin':
        queries.append(','.join(['{}!={}'.format(key, v) for v in val]))
    elif op == '$gt':
        queries.append('{}>{}'.format(key, val))
    elif op == '$gte':
        queries.append('{}>={}'.format(key, val))
    elif op == '$lt':
        queries.append('{}<{}'.format(key, val))
    elif op == '$lte':
        queries.append('{}<={}'.format(key, val))
    else:
        raise QueryError('{} {} {}'.format(key, op, val))

    return queries



[docs]def translate_query(query):
    """Translates the MongoDB query to the ASEdb query"""

    asedb_queries = []
    for single_query in query['$and']:
        for key, dct in single_query.items():
            for op, val in dct.items():
                 asedb_queries.append(interpret(key, op, val))

    # Because ASEdb doesn't understand ORs, we need to split up
    # expressions with ORs into separate queries
    asedb_queries = list(product(*asedb_queries))
    return [','.join(lst) for lst in asedb_queries]
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  Source code for asedb_sqlite3_backend.util

__author__ = 'Patrick Szmucer'

import os
import re
# PY2 compat
try:
    from ConfigParser import SafeConfigParser
except ImportError:
    from configparser import SafeConfigParser

reserved_usernames = ['public', 'all', 'local']
CONFIG_PATH = os.path.join(os.environ['HOME'], '.abcd_asedb_config')
AUTHORIZED_KEYS = os.path.join(os.environ['HOME'], '.ssh/authorized_keys')

try:
    input = raw_input
except NameError:
    pass

[docs]def get_dbs_path():
    """
    Reads the config file and returns the path to the folder where
    all the databases are stored.
    """

    dbs_path = None
    parser = SafeConfigParser()

    cmd = 'abcd-asedb --setup'

    # Read the config file if it exists
    if os.path.isfile(CONFIG_PATH):
        try:
            parser.read(CONFIG_PATH)
            dbs_path = parser.get('ase-db', 'dbs_path')
        except:
            raise RuntimeError('There were problems reading {}. Did you run {}?'.format(CONFIG_PATH, cmd))
    else:
        raise RuntimeError('Config file does not exist. Run "{}" first'.format(cmd))
    return dbs_path



[docs]def add_user(user):
    """
    Adds a user and their public key to ~/.ssh/authorized_keys file and creates
    directories $databases/USER and $databases/USER_readonly.
    """

    if user in reserved_usernames:
        print('Error: username "{}" is reserved'.format(user))
        return
    if not re.match(r'^[A-Za-z0-9_]+$', user):
        print('Error: username cannot contain characters which are not alphanumeric or underscores')
        return

    dbs_path = get_dbs_path()
    user_dbs_path = os.path.join(dbs_path, user)

    # Make sure ~/.ssh/authorized_keys file exists
    ssh_dir = os.path.dirname(AUTHORIZED_KEYS)
    if not os.path.isdir(ssh_dir):
        os.makedirs(ssh_dir)
        os.chmod(ssh_dir, 0o700)
    if not os.path.isfile(AUTHORIZED_KEYS):
        open(AUTHORIZED_KEYS, 'a').close()
        os.chmod(AUTHORIZED_KEYS, 0o644)

    # Add user's credentials to the authorized_keys file
    public_key = input('Enter the ssh public key for {}: '.format(user))
    line = '\ncommand=". ~/.bash_profile && abcd-asedb-server {}" {}'.format(user, public_key)
    with open(AUTHORIZED_KEYS, 'a') as f:
        f.write(line)
    print('  Added a key for user "{}" to {}'.format(user, AUTHORIZED_KEYS))

    # Check if this user already exists
    if os.path.isdir(user_dbs_path):
        print('  Directory for user "{}" already exists under {}'.format(user, user_dbs_path))
    else:
        # Make a directory for the user
        os.mkdir(user_dbs_path)
        print('  Created {}'.format(user_dbs_path))

    # Same, but for read-only
    readonly_dir = user_dbs_path + '_readonly'
    if os.path.isdir(readonly_dir):
        print('  Readonly directory for user "{}" already exists under {}'.format(user, user_dbs_path))
    else:
        os.mkdir(readonly_dir)
        print('  Created {}'.format(readonly_dir))



[docs]def setup():
    """
    Create a config file and a directory in which databases will be stored.
    """

    # Check if the config file exists. If it doesn't, create it
    if not os.path.isfile(CONFIG_PATH):
        parser = SafeConfigParser()
        parser.add_section('ase-db')
        with open(CONFIG_PATH, 'w') as cfg_file:
            parser.write(cfg_file)
        print('Creating a config file at', CONFIG_PATH)

    # Read the config file
    parser = SafeConfigParser()
    parser.read(CONFIG_PATH)

    # Make sure that the ase-db section exists
    if not parser.has_section('ase-db'):
        parser.add_section('ase-db')

    set_dbs_path = True
    if parser.has_option('ase-db', 'dbs_path'):
        print('Your path to the databases folder is', parser.get('ase-db', 'dbs_path'))
        response = input('Do you want to change it? [y/n]: ')
        if response not in ['Y', 'y', 'yes']:
            set_dbs_path = False

    # Ask the user for the path to the databases folder
    if set_dbs_path:
        userInput = input('Path for the databases folder (default is ~/abcd_databases): ')
        if not userInput:
            # No input from user. Set a default directory
            userInput = '~/abcd_databases'
        dbs_path = os.path.expanduser(userInput)
        parser.set('ase-db', 'dbs_path', dbs_path)
    else:
        dbs_path = parser.get('ase-db', 'dbs_path')

    with open(CONFIG_PATH, 'w') as cfg_file:
        parser.write(cfg_file)

    # Path to the "all" folder
    all_path = os.path.join(dbs_path, 'all')

     # Check if the "all" directory exists. If not, create it
    if not os.path.isdir(all_path):
        os.makedirs(all_path)
        print('  Created databases directory at {}'.format(dbs_path))
        print('  Your databases will be stored in {}'.format(all_path))
    else:
        print('  Your databases directory already exists at {}'.format(dbs_path))
        print('  Your databases are stored at {}'.format(all_path))



[docs]def print_usage():
    print('Usage: abcd-asedb --setup / --add-user USER')



[docs]def main():
    import sys
    args = sys.argv[1:]

    if len(args) == 0:
        print_usage()
    elif args[0] == '--setup' and len(args) == 1:
        setup()
    elif args[0] == '--add-user' and len(args) == 2:
        add_user(args[1])
    else:
        print_usage()
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