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Modules provided with aiida-jutools (API reference)




Periodic table of elements;
contains: atomic number, period, group and IUPAC index for ordering

Collection of terminal colors

Tools for working with aiida Group entities.


	
aiida_jutools.util_group.verdi_group_list(projection: List[str] = ['label', 'id', 'type_string'], with_header: bool = True, label_filter: str = None) → list

	Equivalent to CLI “verdi group list -a” (minus user mail address).


	Parameters

	
	projection – query projection


	with_header – True: first list in return argument is the projection argument


	label_filter – optional: only include groups with this substring in their label






	Returns

	list of lists, one entry per projection value, for each group










	
aiida_jutools.util_group.move_nodes(origin: aiida.orm.groups.Group, destination: aiida.orm.groups.Group)

	Move all nodes from one group to another, possibly sub/supergroup.


	Parameters

	
	origin – origin group


	destination – destination group








Note: if the new group does not exit yet, prefer relabling the group with group.label = new_label.






	
aiida_jutools.util_group.get_nodes(group_label: str)

	Get all nodes from given group (or subgroup) by label (path).

Deprecated: just use group.nodes, or list(group.nodes).


	Parameters

	group_label – e.g. for a subgroup, “groupA/subgroupB/subgroupC”.



	Returns

	nodes as generator for efficient iteration (convert via list() to list)










	
aiida_jutools.util_group.group_new_nodes(new_group_label: str, blacklist: List[aiida.orm.nodes.node.Node] = [<class 'aiida.orm.nodes.data.code.Code'>, <class 'aiida.orm.computers.Computer'>], right_date: datetime.datetime = None, left_date: datetime.datetime = None)

	Groups new nodes with ctime in timerange (left_date,right_date] into new group

If you’re working on one project at a time, everytime you finish a project you can use this function to
group your nodes. I.e. this is a utility function for a time-linear sequential grouping strategy. Letting
the function find the appropriate time range is the standard / recommended usage. If the group already exists
and the intended nodes are already added, repeated calls will change nothing.


	Parameters

	
	new_group_label – label of new group/subgroup


	blacklist – nodes in timerange to exclude from grouping. Normally Code, Computer.


	right_date – if not given (usually as datetime.now()), will take right_date = newest ctime, > left_date, of any node, ungrouped nodes included.


	left_date – if not given, will take left_date=newest ctime of any grouped node






	Returns

	the new populated, stored, group, or None if no new nodes found



	Return type

	Group or None [https://docs.python.org/2.7/library/constants.html#None]










	
aiida_jutools.util_group.delete_groups(group_labels: List[str], skip_nonempty_groups: bool = True, silent: bool = False)

	Delete group(s). Does not delete nodes in group(s). Use delete_groups_with_nodes() for that.


	Parameters

	
	group_labels – list of group labels


	skip_nonempty_groups – True: skip them. False: don’t skip. Nodes get removed from group, not deleted.


	silent – True: do not print information.













	
aiida_jutools.util_group.delete_groups_with_nodes(group_labels: List[str], dry_run: bool = True, verbosity: int = 20, leave_groups: bool = False)

	Delete all nodes in each group (including repo files), then delete the groups themselves.


	Parameters

	
	group_labels – list of group labels


	dry_run – perform test run. if output looks good, set to false and repeat.


	verbosity – 20 = logging.INFO (show node count) (default), 10 = DEBUG (show all uuids), all other: silent.


	leave_groups – True: Leave empty groups as is after deleting all nodes in them.












Tools for working with aiida Node objects.


	
aiida_jutools.util_node.intersection(nodes: List[aiida.orm.nodes.node.Node], others: List[aiida.orm.nodes.node.Node])

	Computes intersection set of nodes from both lists.

DEVNOTE: outer loop over longer list seems to guarantee symmetry.
(without it, computing difference list(set(longer)-set(intersection))==shorter seems to not be guaranteed.)


	Parameters

	
	nodes – 


	others – 






	Returns

	










	
aiida_jutools.util_node.is_same_node(node: aiida.orm.nodes.node.Node, other: aiida.orm.nodes.node.Node, comparator: str = 'uuid')

	Basic node comparator.

Note: since aiida-core v.1.6.0, the base Node class now evaluates equality based on the node’s UUID. Yet,
class specific, equality relationships will still override the base class behaviour, for example:
Int(99) == Int(99). In case of doubt, prefer this method.

References:


	v1.6.0 https://github.com/aiidateam/aiida-core/blob/develop/CHANGELOG.md#v160—2021-03-15 [https://github.com/aiidateam/aiida-core/blob/develop/CHANGELOG.md#v160---2021-03-15]


	v1.5.2- https://www.nature.com/articles/s41597-020-00638-4





	Parameters

	
	node – a node.


	other – another node.


	comparator – “uuid” (default), “pk”, or “hash” (warning: slow)






	Returns

	True if same node, False otherwise.



	Return type

	bool [https://docs.python.org/2.7/library/functions.html#bool]










	
aiida_jutools.util_node.list_differences(calculation_sequence: list, node_type: aiida.orm.nodes.node.Node, member_name: str, outgoing: bool = True)

	Print attributes (e.g. output files) of nodes in list, and only differences in list between subsequent nodes.

Note for comparing Dict nodes, prefer library DeepDiff.

DEVNOTE: TODO redo as tree algorithm navigating via get_incoming(KkrCalculation) / get_outgoing(RemoteData)
given a sinlge node instead of via node list.


	Parameters

	
	calculation_sequence – 


	node_type – 


	member_name – 


	outgoing – 






	Example

	




>>> from aiida.orm import load_node, Dict, FolderData, RemoteData
>>> voro_calc = load_node(1)
>>> kkr_calc = load_node(2)
>>> kkr_calc_converged = load_node(3)
>>> hostGF_calc = load_node(4)
>>> calcs = [voro_calc, kkr_calc, kkr_calc_converged, hostGF_calc]
>>> list_differences(calcs, RemoteData, "listdir")           # outputs.remote_folder
>>> list_differences(calcs, FolderData, "list_object_names") # outputs.retrieved
>>> list_differences(calcs, Dict, "attributes")              # outputs.output_parameters










	
aiida_jutools.util_node.print_attributes(obj, obj_name, attr_str_list)

	easily print-inspect the values of an aiida object we created.


	Parameters

	
	obj – aiida object


	obj_name – name


	attr_str_list – attributes






	Example

	




>>> from aiida.orm import StructureData
>>> from aiida.plugins import DataFactory
>>> StructureData = DataFactory('structure')
>>> # fill in values for copper...
>>> Cu29 = StructureData()
>>> print_attributes(Cu29, "Cu", attribute_string_lists["StructureData"])









Tools for working with aiida Code nodes.


	
aiida_jutools.util_code.get_code(computer_name_pattern: str = '', code_name_pattern: str = '', queue_name: str = '')

	Find a matching code. If queue_name given, choose code with appropriate architecture.

All arguments are optional. defaults (empty strings), function will query all codes and choose first found.
Just try it out with different argument combinations to get a feel for the behavior.

If queue_name given, and applicable for this computer, this will choose the appropriate code under the assumption
that different queues (partitions) of the respective computer require the code to be compiled with different
architecture. For this to work, it is assumed that the code labels either have a substring which specifies the
which specifies the computer queue name, or a substring which specifies the architecture.

All performed substring matches are case-insensitive.

Queue_name <-> architecture code matching available for these computers:
- ‘iffslurm’: FZJ PGI-1 iffslurm cluster.

Queue_name <-> architecture code matching available for these architectures:
- ‘intel’
- ‘AMD’


	Parameters

	
	computer_name_pattern – substring matching some computer label(s)


	queue_name – exact name of the computer queue (slurm: partition)


	code_name_pattern – substring matching some code label(s)






	Returns

	closest matching code. if found several, return first warn, but print all matches



	Return type

	Code









Tools for working with aiida Data nodes.


	
aiida_jutools.util_data.load_or_rescale_structures(input_structure_group, output_structure_group_label: str, scale_factor, set_extra: bool = True, dry_run: bool = True, silent: bool = False)

	Rescale a group of structures and put them in a new or existing group.

Only input structures which do not already have a rescaled output structure in the output structure group
will be rescaled.


	Parameters

	
	input_structure_group (Group) – group with StructureData nodes to rescale. Ignores other nodes in the group.


	output_structure_group_label – name of group for rescaled structures. Create if not exist.


	scale_factor (Float) – scale factor with which to scale the lattice constant of the input structure


	set_extra – True: set extra ‘scale_factor’ : scale_factor.value to structures rescaled in this run.


	dry_run – default True: perform a dry run and print what the method would do.


	silent – True: do not print info messages






	Returns

	output group of rescaled structures



	Return type

	Group










	
aiida_jutools.util_data.query_elemental_structure(symbol: str, group=None) → list

	Query structures for a single chemical element.


	Parameters

	
	symbol – chemical element symbo case-senstive, like ‘He’


	group – optionally, search only within this group






	Returns

	list of results










	
aiida_jutools.util_data.query_modified_input_structure(modified_structure, invariant_kinds: bool = False) → list

	Given a structure modified via a CalcFunction, query its input structure(s).


	Parameters

	
	modified_structure (StructureData) – structure modified via a single CalcFunction


	invariant_kinds – to make query more precise., assume that the ‘kinds’ attribute has not been modified.






	Returns

	list of input structures, if any.
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  All modules for which code is available
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  Source code for aiida_jutools.util_code

# -*- coding: utf-8 -*-
###############################################################################
# Copyright (c), Forschungszentrum Jülich GmbH, IAS-1/PGI-1, Germany.         #
#                All rights reserved.                                         #
# This file is part of the aiida-jutools package.                             #
# (AiiDA JuDFT tools)                                                         #
#                                                                             #
# The code is hosted on GitHub at https://github.com/judftteam/aiida-jutools. #
# For further information on the license, see the LICENSE.txt file.           #
# For further information please visit http://judft.de/.                      #
#                                                                             #
###############################################################################
"""Tools for working with aiida Code nodes."""


[docs]def get_code(computer_name_pattern: str = "", code_name_pattern: str = "", queue_name: str = ""):
    """Find a matching code. If queue_name given, choose code with appropriate architecture.

    All arguments are optional. defaults (empty strings), function will query all codes and choose first found.
    Just try it out with different argument combinations to get a feel for the behavior.

    If queue_name given, and applicable for this computer, this will choose the appropriate code under the assumption
    that different queues (partitions) of the respective computer require the code to be compiled with different
    architecture. For this to work, it is assumed that the code labels either have a substring which specifies the
    which specifies the computer queue name, or a substring which specifies the architecture.

    All performed substring matches are case-insensitive.

    Queue_name <-> architecture code matching available for these computers:
    - 'iffslurm': FZJ PGI-1 iffslurm cluster.

    Queue_name <-> architecture code matching available for these architectures:
    - 'intel'
    - 'AMD'

    :param computer_name_pattern: substring matching some computer label(s)
    :param queue_name: exact name of the computer queue (slurm: partition)
    :param code_name_pattern: substring matching some code label(s)
    :return: closest matching code. if found several, return first warn, but print all matches
    :rtype: Code
    """
    from aiida_jutools import util_computer
    from aiida.orm import Code

    def _hardcoded_queue_architectures() -> dict:
        """hardcoded knowledge about architecture of computer queues (slurm: partitions).
        :return: dict of {computer_name : {queue name : architecture name} }
        """
        iffslurm_architecture_queues = {
            'AMD': ['th1-2020-32', 'th1-2020-64', 'th1-2020-gpu'],
            'intel': ['oscar', 'th1', 'th2-gpu', 'viti']
        }

        def _invert(dict_architecture_queues):
            """{architecture : [queue names]} --> {queue_name : architecture}"""
            dict_queue_architecture = {}
            for arch, queues in dict_architecture_queues.items():
                for queue in queues:
                    dict_queue_architecture[queue] = arch
            return dict_queue_architecture

        # gather knowledge for all computers
        queue_architectures = {
            'iffslurm': _invert(iffslurm_architecture_queues)
        }
        return queue_architectures

    def _select_codestring_from_filtered(codestrings_by_computer_code: list, filtered_codestrings: list,
                                         msg_suffix: str = "") -> tuple:
        """Selects first codestring from filtered if more than one, prints warning/error messages.
        :return: tuple (selected codestring, error_msg). error_msg None if success, else None.
        """
        msg_middle_queue = "" if not queue_name else f", computer queue '{queue_name}'"
        msg_middle = f"for specified computer '{computer_name_pattern}'{msg_middle_queue}, code " \
                     f"name pattern '{code_name_pattern}'{msg_suffix}."

        warning_msg = f"WARNING: '{get_code.__name__}()': Ambiguous codestrings result " \
                      f"{filtered_codestrings} while determining appropriate code {msg_middle} Will choose first " \
                      f"one. Resolve ambiguity by more precise code name pattern."
        all_codestrings = [f"{code.label}@{code.computer.label}" for code in Code.objects.all()]
        error_msg = f"Could not determine appropriate code " \
                    f"{msg_middle} No match found among all codes with matching computer name / code name pattern: " \
                    f"{codestrings_by_computer_code}. Possible causes: a) Wrong computer-code combination; b) codes do " \
                    f"not have a substring specifying either matching queue (partition) or architecture. " \
                    f"All available codes: {all_codestrings}"

        codestring = None
        if len(filtered_codestrings) >= 1:
            if len(filtered_codestrings) > 1:
                print(warning_msg)
            codestring = filtered_codestrings[0]
            error_msg = None

        return codestring, error_msg

    computers = util_computer.get_computers(computer_name_pattern)
    if not computers:
        from aiida.common.exceptions import NotExistent
        raise NotExistent(f"No computer '{computer_name_pattern}' found.")
    else:
        computer = computers[0]
        if len(computers) > 1:
            print(
                f"WARNING: For computer name {computer_name_pattern}, found several computers {[c.label for c in computers]}. "
                f"Will choose first one.")

    # get cs = codestrings needed for Code.get_from_string(), filter to desired codes on desired computers
    cs_by_computer_code = [f"{code.label}@{code.computer.label}" for code in Code.objects.all() if
                           computer_name_pattern.lower() in code.computer.label.lower()
                           and code_name_pattern.lower() in code.label.lower()]

    if not queue_name:
        # Case A): if no queue_name is supplied,

        # first try to get queue_name from computer
        try:
            queue_name = util_computer.get_least_occupied_queue(computer=computer, gpu=None,
                                                                with_node_count=False, silent=True)
        except NotImplementedError as err:
            # if that failed, only determine by computer_name and code_name_pattern, select first found
            codestring, error_msg = _select_codestring_from_filtered(codestrings_by_computer_code=cs_by_computer_code,
                                                                     filtered_codestrings=cs_by_computer_code)
            if error_msg:
                raise ValueError(error_msg)

    if queue_name:
        # first assume B) that code labels contain queue name for which they were compiled.
        # if that fails, assume C) that code labels contain architecture for which they were compiled,
        # and determine the code from hardcoded knowledge about the computer queues' architecture.

        # ------------------------------------
        # assume B): code labeled by queue

        cs_by_computer_code_queue = [cs for cs in cs_by_computer_code if queue_name.lower() in cs.lower()]
        codestring, error_msg = _select_codestring_from_filtered(codestrings_by_computer_code=cs_by_computer_code,
                                                                 filtered_codestrings=cs_by_computer_code_queue)
        if error_msg:
            # ---------------------------------------
            # assume C): code labeled by architecture

            # check that hardcoded-queues list still corresponds to dynamical one
            computer_queue_architectures = _hardcoded_queue_architectures()
            # The argument computer_name is exact, in order to find the desired Computer. But it might not match
            # the computer label used for hardcoded queue architectures. So first find out which of the
            # computer labels in there is the closest match to computer_name.
            all_computer_labels = list(computer_queue_architectures.keys())
            matching_computer_labels = [label for label in all_computer_labels
                                        if computer_name_pattern.lower() in label.lower()]
            if not matching_computer_labels:
                raise KeyError(f"For computer '{computer_name_pattern}', I have no hardcoded knowledge about "
                               f"queue architectures, only for computers {all_computer_labels}.")
            else:
                matching_computer_label = matching_computer_labels[0]
                computer_queue_architectures = computer_queue_architectures[matching_computer_label]
                if len(matching_computer_labels) > 1:
                    print(f"WARNING: '{get_code.__name__}()': For computer {computer_name_pattern}, "
                          f"found more than one harcoded queue-architecture entry: {matching_computer_labels}. "
                          f"Will choose first one. If this is a problem, contact developer.")

            queues_harcoded = list(computer_queue_architectures.keys())
            queues_queried = util_computer.get_queues(computer=computer, gpu=None, with_node_count=False)
            if not set(queues_harcoded) == set(queues_queried):
                raise ValueError(
                    f"Computer '{computer_name_pattern}' hardcoded queues {queues_harcoded} do not "
                    f"correspond anymore to queried queues {queues_queried}. Update code.")

            # now find the appropriate code for the given queue
            # assume that the codestring (code.label) has info about the architecture
            # (ie, architecture as a substring)
            architecture = computer_queue_architectures.get(queue_name, None)
            if not architecture:
                # since have just that hardcoded queues match actual queues, can conclude
                # that user has specified non-existant queue
                import inspect
                module_name = inspect.getmodulename(inspect.getfile(util_computer.get_queues))
                raise KeyError(f"Computer '{computer_name_pattern}' has no queue '{queue_name}'. Use "
                               f"'{module_name}.{util_computer.get_queues.__name__}()' to get list of queues.")

            cs_by_computer_code_arch = [cs for cs in cs_by_computer_code if architecture in cs]

            # now codestring should be unique
            msg_suffix = f"and determined queue architecture '{architecture}'"
            codestring, error_msg = _select_codestring_from_filtered(codestrings_by_computer_code=cs_by_computer_code,
                                                                     filtered_codestrings=cs_by_computer_code_arch,
                                                                     msg_suffix=msg_suffix)
            if error_msg:
                raise ValueError(error_msg)

    return Code.get_from_string(code_string=codestring)





          

      

      

    

  

    
      
          
            
  Source code for aiida_jutools.util_data

# -*- coding: utf-8 -*-
###############################################################################
# Copyright (c), Forschungszentrum Jülich GmbH, IAS-1/PGI-1, Germany.         #
#                All rights reserved.                                         #
# This file is part of the aiida-jutools package.                             #
# (AiiDA JuDFT tools)                                                         #
#                                                                             #
# The code is hosted on GitHub at https://github.com/judftteam/aiida-jutools. #
# For further information on the license, see the LICENSE.txt file.           #
# For further information please visit http://judft.de/.                      #
#                                                                             #
###############################################################################
"""Tools for working with aiida Data nodes."""

from pathlib import Path


# @calcfunction
# def cif2structure(cif:CifData, converter='pymatgen', store:bool=True, conversion_settings:Dict=Dict({})) -> StructureData:
#     return cif.get_structure(converter, store, conversion_settings.get_dict())


[docs]def query_elemental_structure(symbol: str, group=None) -> list:
    """Query structures for a single chemical element.

    :param symbol: chemical element symbo case-senstive, like 'He'
    :param group: optionally, search only within this group
    :type group:
    :return: list of results
    """
    from aiida.orm import QueryBuilder, Group, StructureData

    qb = QueryBuilder()
    if group:
        qb.append(Group, filters={'label': group.label}, tag='group')
        qb.append(StructureData, with_group='group', filters={'attributes.kinds.0.name': symbol})
    else:
        qb.append(StructureData, filters={'attributes.kinds.0.name': symbol})  # more general
        # # alternative: require extras
        # qb.append(StructureData, with_group='group', filters={"extras.symbol": symbol})

    # return qb.first()[0]
    return qb.all(flat=True)

    # # DEVNOTE:
    # # alternative: require extras
    # the following eqvt. solution is ~3x times slower (for a group of ~1e2 structures):
    # return next((structure for structure in structures if structure.extras['symbol']  == symbol), None)


class CifImporter:
    DEFAULT_CONVERSION_SETTINGS = {'converter': 'pymatgen', 'store': True, 'primitive_cell': True}

    def __init__(self):
        """

        Data management tips:
        1) When reading cif files, first set helpful label, description on created cifdata,
        then call store(). 2) Set extras. E.g. if elemental, set 'atomic_number' and 'symbol'.
        Then extras can be used for sorting, e.g. sorted(cifs, key=lambda cif: cif.get_extra("atomic_number")).
        3) Store imported cif files in a group. 4) Do the same for any converted data. Store the conversion 
        settings also in the converted group. Aiida stores the provenance between CifData nodes and 
        output format nodes, so you don't have to take care of that manually.

        """
        self._clear()

    def _clear(self):
        """Reinitialize attributes to default.
        """
        self.cif_group = None
        self.struc_group = None
        self.conversion_settings = None

    def from_file(self, cif_file: Path, silent: bool = False):
        """Read CIF file.

        Note: no check on CIF file content validity is performed.

        :param cif_file: path to CIF file.
        :param silent: Do not print info/warnings.
        :return: unstored CifData node if file ends with ".cif", case-insensitive, else None.
        :rtype: CifData or None
        """
        from aiida.orm import CifData

        if not cif_file.exists():
            raise FileNotFoundError(f"File {cif_file} does not exist.")

        filename = cif_file.name

        if not filename.lower().endswith(".cif"):
            if not silent:
                print(f"Info: File {cif_file.name} does not have .cif extension. I ignore it and return None.")
            return None

        else:
            cif = CifData()
            cif.set_file(file=str(cif_file), filename=filename)
            return cif

    def import_cif_files(self, cif_files_path: Path, cif_group_label: str = None):
        """Read all CIF files in a folder (files with extension ".cif", case-insensitive).

        Note: no check on CIF file content validity is performed.

        :param cif_files_path: folder path with CIF files
        :param cif_group_label: if supplied, add CifData nodes to this group. Create if not exist.
        :return: list of unstored CifData nodes, or group with stored CifData nodes, if supplied.
        """
        from aiida.tools.groups import GroupPath

        cifs = []
        for cif_file in cif_files_path.iterdir():
            cif = self.from_file(cif_file=cif_file, silent=True)
            if cif:
                cifs.append(cif)

        if not cif_group_label:
            return cifs

        else:
            for cif in cifs:
                cif.store()
            cif_group_path = GroupPath(cif_group_label)
            cif_group, created = cif_group_path.get_or_create_group()
            cif_group.store()
            cif_group.add_nodes(cifs)
            self.cif_group = cif_group
            return cif_group

    def load_or_convert(self, cifgroup_label: str, structure_group_label: str, as_subgroup: bool = True,
                        structure_group_description: str = None, load_over_create: bool = True,
                        conversion_settings=None, dry_run: bool = True, silent: bool = False):
        """Load or create group of StructureData nodes from group of CifData nodes.

        :param cifgroup_label: group label of CifData group.
        :param structure_group_label: label of converted group.
        :param as_subgroup: load or create converted group with label 'cif_group_label/structure_group_label'
        :param structure_group_description: description for converted group. ignored if already exist and stored.
        :param load_over_create: if converted group exists and has structure nodes: load nodes instead of create (convert).
        :param conversion_settings: settings arguments supplied to the respective CifData.to_OtherFormat() method.
        :type conversion_settings: Dict
        :param dry_run: default True: perform a dry run and print what the method *would* do.
        :param silent: default True: if not dry_run do not print info messages.
        :return: converted group
        :rtype: Group

        Note: load_over_create=True does not check an existing StructureData nodes set whether it matches the
        supplied CifData nodes set. Instead, it just aborts conversion and loads the StructureData nodes if any already exist.

        Note: Conversion settings are those accepted by CifData.get_structure(). Conversion_settings node will loaded or created by
        this priority: 1) new structure group exists and has a conversion settings node, 2) else conversion settings node supplied
        as argument, 3) create from default conversion settings.

        Note: newly created converted data nodes label and description may be changed, even after having been already stored.
        """
        from aiida.orm import Group, CifData, StructureData
        from aiida.tools.groups import GroupPath

        # DEVNOTE:
        # group.add_nodes([node]) works only if both group and node are stored. keep in mind when changing
        # the code logic order.

        # first clear the cache
        self._clear()

        # load or create structures group
        would_or_will = "would" if dry_run else "will"

        def _get_cif_nodes() -> list:
            self.cif_group = Group.get(label=cifgroup_label)
            cifnodes = [node for node in self.cif_group.nodes if isinstance(node, CifData)]

            msg = 40 * '-' + '\n'
            msg += f"Task: Convert {len(cifnodes)} {CifData.__name__} " \
                   f"nodes in group '{self.cif_group.label}' to {StructureData.__name__} nodes.\nPerform dry run: {dry_run}.\n"
            if not cifnodes:
                msg += "Nothing to convert. Done."

            if dry_run or not silent:
                print(msg)

            return cifnodes

        def _determine_structure_group_path(structure_group_label) -> GroupPath:
            # irrespective of whether dry_run or not
            if not as_subgroup:
                struc_grouppath = GroupPath(structure_group_label)
            else:
                # trim off path separators if present
                structure_group_label = structure_group_label if not structure_group_label.endswith(
                    "/") else structure_group_label[:-1]
                struc_grouppath = GroupPath(cifgroup_label + "/" + structure_group_label)
            return struc_grouppath

        def _load_or_create_structure_group(struc_grouppath) -> None:
            """If dry_run, don't create if not exist, return None. Else return group."""
            struc_group = None

            msg = ""
            from aiida.common.exceptions import NotExistent
            # find out if structure group exists or not
            exists = True
            try:
                struc_group = Group.get(label=struc_grouppath.path)
            except NotExistent as err:
                exists = False
            load_or_create = "load existing" if exists else "create new"
            msg += f"I {would_or_will} {load_or_create} {StructureData.__name__} group '{struc_grouppath.path}'."

            if dry_run or not silent:
                print(msg)
            if not dry_run:
                struc_group, created = struc_grouppath.get_or_create_group()
                # only add description and store if not existed already
                if created and not struc_group.is_stored:
                    if structure_group_description:
                        struc_group.description = structure_group_description
                    struc_group.store()

            self.struc_group = struc_group

        def _load_or_create_conversion_settings() -> None:
            from aiida.orm import Dict

            def _try_load_conversion_settings(struc_group):
                if not struc_group:
                    return None
                else:
                    hits = [node for node in struc_group.nodes if type(node) == Dict]
                    if len(hits) > 1:
                        raise ValueError(
                            f"I found more than one conversion settings node in group '{struc_group.label}'. "
                            f"Ambiguous conversion settings. Please delete the spurious conversion settings nodes first. "
                            f"Found conversion nodes:\n{hits}")
                    return hits[0] if hits else None

            # three cases: A) load, or B) use from argument, or C) create
            # if structure group doesn't exist already, only B), C) left
            convset_node = _try_load_conversion_settings(self.struc_group)
            msg = ""
            if self.struc_group and convset_node:
                msg += f"I found conversion settings in the structure group '{self.struc_group.label}' and " \
                       f"{would_or_will} use them:"
            else:
                msg += "I found no conversion settings in the database."
                if conversion_settings:
                    convset_node = conversion_settings
                    msg += f" Conversion settings were passed as argument:"
                else:
                    convset_node = Dict(dict=self.DEFAULT_CONVERSION_SETTINGS)
                    msg += f" Conversion settings were not passed as argument. I {would_or_will} use the " \
                           f"default conversion settings:"
            msg += f"\nConversion settings node pk: {convset_node.pk}, settings:\n{convset_node.attributes}"

            if dry_run or not silent:
                print(msg)
            if not dry_run:
                # conv_set node will be stored and added to group in next step,
                # depending on whether any conversion is required.
                pass

            self.conversion_settings = convset_node

        def _check_conversion_settings() -> None:
            msg = ""

            setting_key = 'store'
            setting_should = True
            setting_is = self.conversion_settings.attributes.get(setting_key, None)
            reason_for_requirement = f"\nReason for requirement: If new {StructureData.__name__} nodes get " \
                                     f"created instead of loaded, adding them to the structure group " \
                                     f"{would_or_will} fail."
            if setting_is is not None and not (setting_is == setting_should):
                msg += f"Selected conversion settings node setting '{setting_key}' is required to have " \
                       f"value {setting_should}, but has value {setting_is}."
                if self.conversion_settings.is_stored:
                    msg += f" WARNING: I cannot change the setting since the settings node is stored."
                else:
                    msg += f" INFO: The settings node has not been stored yet. I {would_or_will} changed the " \
                           f"setting to {setting_should}."
                    if not dry_run:
                        self.conversion_settings[setting_key] = setting_should
                msg += reason_for_requirement
                # print even if silent
                print(msg)

        def _load_or_convert(cif_nodes, struc_grouppath) -> list:

            msg = ""
            structure_nodes = None

            if self.struc_group:
                structure_nodes = [node for node in self.struc_group.nodes if isinstance(node, StructureData)]

            if load_over_create and structure_nodes:
                msg += f"Found {len(structure_nodes)} pre-existing {StructureData.__name__} nodes in " \
                       f"{StructureData.__name__} group '{self.struc_group.label}'.\nI will not perform any conversion."

                if dry_run or not silent:
                    print(msg)
                    return structure_nodes

            else:
                # DEVNOTE: for structure group node label, we use the grouppath here because dry_run distinction
                # leaves possibility that structure group doesn't exit yet.
                msg += f"I {would_or_will} perform the {CifData.__name__} -> {StructureData.__name__} conversion " \
                       f"now and add the converted nodes to the group '{struc_grouppath.path}', along with the " \
                       f"conversion settings node."
                if dry_run or not silent:
                    print(msg)

                if not dry_run:

                    if not self.conversion_settings.is_stored:
                        self.conversion_settings.store()
                        self.struc_group.add_nodes([self.conversion_settings])

                    structure_nodes = [cif.get_structure(**self.conversion_settings) for cif in cif_nodes]
                    self.struc_group.add_nodes(structure_nodes)
                    if not dry_run:
                        # print this even if silent
                        print(f"Created {len(structure_nodes)} structure nodes, added to group "
                              f"'{self.struc_group.label}' along with conversion settings node.")

            return structure_nodes

        def _post_conversion_check(cif_nodes, struc_grouppath, structure_nodes) -> None:
            if structure_nodes and (not len(cif_nodes) == len(structure_nodes)):
                # print this even if silent
                print(f"Warning: The {CifData.__name__} group '{self.cif_group.label}' has {len(cif_nodes)} "
                      f"{CifData.__name__} nodes, but the {StructureData.__name__} group '{struc_grouppath.path}' has "
                      f"{len(structure_nodes)} {StructureData.__name__} nodes. It is recommended to keep a one-to-one "
                      f"node-to-node conversion relation between such conversion groups to corectly reflect provenance.")

        cif_nodes = _get_cif_nodes()
        if cif_nodes:
            struc_grouppath = _determine_structure_group_path(structure_group_label=structure_group_label)
            _load_or_create_structure_group(struc_grouppath=struc_grouppath)
            _load_or_create_conversion_settings()
            _check_conversion_settings()
            struc_nodes = _load_or_convert(cif_nodes=cif_nodes, struc_grouppath=struc_grouppath)
            _post_conversion_check(cif_nodes=cif_nodes, struc_grouppath=struc_grouppath, structure_nodes=struc_nodes)

        return self.struc_group


[docs]def load_or_rescale_structures(input_structure_group, output_structure_group_label: str, scale_factor,
                               set_extra: bool = True, dry_run: bool = True, silent: bool = False):
    """Rescale a group of structures and put them in a new or existing group.

    Only input structures which do not already have a rescaled output structure in the output structure group
    will be rescaled.

    :param input_structure_group: group with StructureData nodes to rescale. Ignores other nodes in the group.
    :type input_structure_group: Group
    :param output_structure_group_label: name of group for rescaled structures. Create if not exist.
    :param scale_factor: scale factor with which to scale the lattice constant of the input structure
    :type scale_factor: Float
    :param set_extra: True: set extra 'scale_factor' : scale_factor.value to structures rescaled in this run.
    :param dry_run: default True: perform a dry run and print what the method *would* do.
    :param silent: True: do not print info messages
    :return: output group of rescaled structures
    :rtype: Group
    """
    from aiida.tools.groups import GroupPath
    from aiida.orm import Group, StructureData, Float
    from aiida_jutools.process_functions.rescale_structure import rescale_structure

    assert isinstance(scale_factor, Float)

    would_or_will = "would" if dry_run else "will"

    out_structure_grouppath = GroupPath(path=output_structure_group_label)
    out_structure_group, created = out_structure_grouppath.get_or_create_group()

    inp_structures = {node.uuid: node for node in input_structure_group.nodes if isinstance(node, StructureData)}
    already_rescaled = {}

    if dry_run or not silent:
        print(40 * '-')
        print(f"Task: Rescale {len(inp_structures.keys())} {StructureData.__name__} nodes in group "
              f"'{input_structure_group.label}' with scale factor {scale_factor.value}.\nPerform dry run: {dry_run}.")

    # try load structures
    out_structures_existing = [node for node in out_structure_group.nodes if isinstance(node, StructureData)]
    # now pop out the input nodes which already have been rescaled
    for out_struc in out_structures_existing:
        inps_from_out = query_modified_input_structure(modified_structure=out_struc, invariant_kinds=True)
        if inps_from_out:
            uuids = [inp.uuid for inp in inps_from_out]
            for uuid in uuids:
                if uuid in inp_structures:
                    already_rescaled[uuid] = inp_structures.pop(uuid)

    # now rescale the remaining ones
    if dry_run or not silent:
        print(
            f"I {would_or_will} rescale {len(inp_structures.keys())} {StructureData.__name__} nodes from the input group. "
            f" I would add the new nodes to output group '{output_structure_group_label}'.\n"
            f"{len(already_rescaled.keys())} {StructureData.__name__} of the input nodes already have been rescaled and added "
            f"to this output target previously.")
    if not dry_run:
        for inp_structure in inp_structures.values():
            out_structure = rescale_structure(input_structure=inp_structure, scale_factor=scale_factor)
            if set_extra:
                out_structure.set_extra("scale_factor", scale_factor.value)
            out_structure_group.add_nodes([out_structure])
    if not dry_run and not silent:
        print(
            f"Created {len(inp_structures.keys())} {StructureData.__name__} nodes and added them to group "
            f"'{output_structure_group_label}'.")
    return out_structure_group



[docs]def query_modified_input_structure(modified_structure, invariant_kinds: bool = False) -> list:
    """Given a structure modified via a CalcFunction, query its input structure(s).

    :param modified_structure: structure modified via a single CalcFunction
    :type modified_structure: StructureData
    :param invariant_kinds: to make query more precise., assume that the 'kinds' attribute has not been modified.
    :return: list of input structures, if any.
    """
    from aiida.orm import QueryBuilder, CalcFunctionNode, StructureData

    def _filter_from_attribute(attribute: list) -> dict:
        """Unpack a complex attribute into an 'and'-query filter.

        :param attribute: attribute of a node. Assumes list of dicts of simple types or list thereof.
        :return: a query filter for nodes with that attribute and those values
        """
        filters = {'and': []}
        for i, kind in enumerate(attribute):
            for key, value in kind.items():
                if not isinstance(value, list):
                    filters['and'].append({f"attributes.kinds.{i}.{key}": attribute[i][key]})
                else:
                    for j, val in enumerate(value):
                        filters['and'].append({f"attributes.kinds.{i}.{key}.{j}": attribute[i][key][j]})
        return filters

    if not invariant_kinds:
        input_structure_filters = {}
    else:
        output_kinds = modified_structure.attributes['kinds']
        input_structure_filters = _filter_from_attribute(attribute=output_kinds)

    qb = QueryBuilder()
    # qb.append(Group, filters={'label': output_structure_group.label}, tag='group')
    # qb.append(StructureData, with_group='group', filters={"uuid" : modified_structure.uuid}, tag='out_struc')
    qb.append(StructureData, filters={"uuid": modified_structure.uuid}, tag='out_struc')
    qb.append(CalcFunctionNode, with_outgoing='out_struc', tag='calc_fun')
    qb.append(StructureData, with_outgoing='calc_fun', filters=input_structure_filters)
    return qb.all(flat=True)





          

      

      

    

  

    
      
          
            
  Source code for aiida_jutools.util_group

# -*- coding: utf-8 -*-
###############################################################################
# Copyright (c), Forschungszentrum Jülich GmbH, IAS-1/PGI-1, Germany.         #
#                All rights reserved.                                         #
# This file is part of the aiida-jutools package.                             #
# (AiiDA JuDFT tools)                                                         #
#                                                                             #
# The code is hosted on GitHub at https://github.com/judftteam/aiida-jutools. #
# For further information on the license, see the LICENSE.txt file.           #
# For further information please visit http://judft.de/.                      #
#                                                                             #
###############################################################################
"""Tools for working with aiida Group entities."""
import logging
import sys
import typing
from datetime import datetime

import aiida.orm
import aiida.tools.groups
import pytz

# _all__: visible namespace of the module on import. prevents namespace pollution.
# reference: https://stackoverflow.com/a/7424390/8116031.
__all__ = ("verdi_group_list", "move_nodes", "get_nodes", "group_new_nodes", "delete_groups",
           "delete_groups_with_nodes")


class GroupsFromDict:
    TEMPLATE = {
        "INSERT_IN_ALL": {
            "TO_DEPTH": sys.maxsize,
            "INSERT": {
                "extras": {
                    "version": "",
                    "generating_code_urls": {},
                    "comment": [""],
                },
            }
        },  # group
        "TEMPLATE": {
            "description": "",
            "SUBGROUPS": {
            }  # subgroups
        }  # group
    }
    _ignore_labels = ["TEMPLATE", "INSERT_IN_ALL"]
    _insert_label = "INSERT_IN_ALL"

    def get_template_dict(self, with_example_group: bool = True, print_dict: bool = True, indent: int = 4) -> dict:
        """Print a valid example dict with nested groups as input for load_or_create().

        :param with_example_group: add a valid example group structure to template dict
        :param print_dict: pretty print dict as well as returning it
        :param indent: indent for the printed dict
        :return: template dict
        """
        import copy
        import json
        template = copy.deepcopy(GroupsFromDict.TEMPLATE)
        if with_example_group:
            template["my_base_group1"] = {
                "description": "Short description of this group.",
                "SUBGROUPS": {
                    "my_subgroupA": {
                        "description": "Short description of this group.",

                    },  # subgroup
                    "my_subgroupB": {
                        "description": "Short description of this group.",
                    }  # subgroup
                }  # base subgroups
            }  # base group
        if print_dict:
            print(json.dumps(template, indent=indent))
        return template

    def load_or_create(self, group_labeling: dict, overwrite_extras: bool = True) -> list:
        """Given a dict describing a group structure, create or load these groups.

        If group(s), exist, will just be loaded. But extras will be modified according to dict.

        :param group_labeling: group structure. See GroupFromDict.TEMPLATE for valid template.
        :param overwrite_extras: replace if True, add if False
        :type group_labeling: dict
        :return: list of created or loaded groups
        """
        # TODO validate dict structure against template dict
        self._to_insert = group_labeling[GroupsFromDict._insert_label]["INSERT"]
        self._insert_to_depth = group_labeling[GroupsFromDict._insert_label]["TO_DEPTH"]
        self._overwrite_extras = overwrite_extras

        depth = 0
        group_path_str = ""
        dict_of_groups = group_labeling
        groups = []
        self._create_or_load(depth, group_path_str, group_labeling, groups)
        return groups

    def _create_or_load(self, depth: int, group_path_str: str, dict_of_groups: dict, groups: list):
        """Recursively creates groups from possibly nested dict according to GroupFromDict.TEMPLATE.
        """
        base_path = group_path_str
        for group_label, attrs in dict_of_groups.items():
            if group_label in GroupsFromDict._ignore_labels:
                continue
            group_path_str = base_path + group_label
            group_path = aiida.tools.groups.GroupPath(group_path_str)
            group, created = group_path.get_or_create_group()
            group.description = attrs["description"]
            if "extras" in self._to_insert and depth <= self._insert_to_depth:
                if self._overwrite_extras:
                    group.set_extra_many(self._to_insert["extras"])
                else:
                    for k, v in self._to_insert["extras"].items():
                        group.set_extra(k, v)
            # let override by local extras
            if "extras" in attrs:
                if self._overwrite_extras:
                    group.set_extra_many(attrs["extras"])
                else:
                    for k, v in attrs["extras"].items():
                        group.set_extra(k, v)
            if "SUBGROUPS" in attrs:
                self._create_or_load(depth + 1, group_path_str + "/", attrs["SUBGROUPS"], groups)
            groups.append(group)


[docs]def verdi_group_list(projection: typing.List[str] = ['label', 'id', 'type_string'],
                     with_header: bool = True, label_filter: str = None) -> list:
    """Equivalent to CLI "verdi group list -a" (minus user mail address).

    :param projection: query projection
    :param with_header: True: first list in return argument is the projection argument
    :param label_filter: optional: only include groups with this substring in their label
    :return: list of lists, one entry per projection value, for each group
    """
    qb = aiida.orm.QueryBuilder()
    group_list = qb.append(aiida.orm.Group, project=projection).all()

    if 'label' in projection and label_filter:
        index_of_label = projection.index('label')
        group_list = [item for item in group_list if label_filter in item[index_of_label]]

    group_list.sort(key=lambda item: item[0].lower())

    if with_header:
        group_list.insert(0, projection)

    if len(projection) == 1:
        group_list = [singlelist[0] for singlelist in group_list]

    return group_list



def get_subgroups(group: aiida.orm.Group) -> typing.List[aiida.orm.Group]:
    """Get all subgroups of a group.

    In accordance with aiida GroupPath, the group with label "foo/bar" is a valid subgroup
    of a group with label "foo".

    :param group: a group with possible subgroups
    :return: subgroups
    """
    from aiida.orm import Group
    group_labels = [group.label for group in Group.objects.all()]
    subgroup_labels = [label for label in group_labels if label.startswith(group.label)
                       and len(label) > len(group.label)]
    subgroups = [Group.get(label=label) for label in subgroup_labels]
    return subgroups


[docs]def move_nodes(origin: aiida.orm.Group, destination: aiida.orm.Group):
    """Move all nodes from one group to another, possibly sub/supergroup.

    :param origin: origin group
    :param destination: destination group

    Note: if the new group does not exit yet, prefer relabling the group with group.label = new_label.
    """
    destination.add_nodes(list(origin.nodes))
    origin.remove_nodes(list(origin.nodes))



[docs]def get_nodes(group_label: str):
    """Get all nodes from given group (or subgroup) by label (path).

    Deprecated: just use group.nodes, or list(group.nodes).

    :param group_label: e.g. for a subgroup, "groupA/subgroupB/subgroupC".
    :return: nodes as generator for efficient iteration (convert via list() to list)
    """
    group = aiida.orm.Group.get(label=group_label)
    return group.nodes



[docs]def group_new_nodes(new_group_label: str, blacklist: typing.List[aiida.orm.Node] = [aiida.orm.Code, aiida.orm.Computer],
                    right_date: datetime = None, left_date: datetime = None):
    """Groups new nodes with ctime in timerange (left_date,right_date] into new group

    If you're working on one project at a time, everytime you finish a project you can use this function to
    group your nodes. I.e. this is a utility function for a time-linear sequential grouping strategy. Letting
    the function find the appropriate time range is the standard / recommended usage. If the group already exists
    and the intended nodes are already added, repeated calls will change nothing.

    :param new_group_label: label of new group/subgroup
    :param blacklist: nodes in timerange to exclude from grouping. Normally Code, Computer.
    :param right_date: if not given (usually as datetime.now()), will take right_date = newest ctime, > left_date, of any node, ungrouped nodes included.
    :param left_date: if not given, will take left_date=newest ctime of any grouped node
    :return: the new populated, stored, group, or None if no new nodes found
    :rtype: Group or None
    """

    timezone = pytz.UTC

    ## step1: find d7=infdate from all *grouped* nodes

    # new group to create or add
    new_path = aiida.tools.groups.GroupPath(path=new_group_label)
    new_group = new_path.get_or_create_group()[0]

    # get all groups, exclude new group if present
    group_labels = verdi_group_list(projection=['label'], with_header=False)
    try:
        group_labels.remove(new_group_label)
    except ValueError:
        pass
    groups = [aiida.orm.Group.get(label=label) for label in group_labels]

    # find tuple (group,node) with largest node.ctime across all groups
    left_date_computed = datetime(year=1, month=1, day=1, tzinfo=pytz.UTC)
    for group in groups:
        for node in group.nodes:
            left_date_computed = max(left_date_computed, node.ctime)

    if left_date is not None:
        left_date = timezone.localize(left_date)
        if left_date < left_date_computed:
            print(
                f"WARNING: left_date {left_date} < computed left date from groups {left_date_computed}, grouping overlap likely.")
        elif left_date > left_date_computed:
            print(
                f"WARNING: left_date {left_date} > computed left date from groups {left_date_computed}, leftover ungrouped nodes likely.")
    else:
        left_date = left_date_computed

        ## step2: find d8=maxdate from all nodes newer than d7

    qb = aiida.orm.QueryBuilder()
    new_nodes = qb.append(aiida.orm.Node, filters={'ctime': {'>': left_date}}).all(flat=True)
    if not new_nodes:
        print(f"Info: found no nodes newer than last grouped at date {left_date}. "
              f"Attempting to delete group '{new_group_label}' if empty.")
        delete_groups([new_group_label])
        return None
    else:
        right_date_computed = max([node.ctime for node in new_nodes])

        if right_date is not None:
            right_date = timezone.localize(right_date)
            if right_date < right_date_computed:
                print(
                    f"WARNING: right_date {right_date} < computed right date from groups {right_date_computed}, leftover ungrouped nodes likely.")
        else:
            right_date = right_date_computed

        ## step3: query all nodes in daterange (d7,d8], optional: exclude blacklist

        daterange_filter = {
            'and': [
                {'ctime': {'>': left_date}},  # newer than
                {'ctime': {'<=': right_date}}  # older than
            ]
        }
        qb = aiida.orm.QueryBuilder()
        new_nodes = qb.append(aiida.orm.Node, filters=daterange_filter).distinct().all(flat=True)
        drops = []
        for i, node in enumerate(new_nodes):
            for blacktype in blacklist:
                if isinstance(node, blacktype):
                    drops.append(i)
        for drop in drops:
            new_nodes.pop(drop)

        ## step4: add new nodes to new group

        new_group.add_nodes(new_nodes)
        new_group.store()

        return new_group



[docs]def delete_groups(group_labels: typing.List[str], skip_nonempty_groups: bool = True, silent: bool = False):
    """Delete group(s). Does not delete nodes in group(s). Use delete_groups_with_nodes() for that.

    :param group_labels: list of group labels
    :param skip_nonempty_groups: True: skip them. False: don't skip. Nodes get removed from group, not deleted.
    :param silent: True: do not print information.
    """
    for label in group_labels:
        try:
            group = aiida.orm.Group.get(label=label)
        except aiida.common.exceptions.NotExistent:
            print(f"Warning: group to delete '{label}' does not exist.")
        else:
            if group.count() > 0 and skip_nonempty_groups:
                if not silent:
                    print(f"Info: Skipping non-empty group<{label}>: contains {group.count()} nodes.")
            else:
                group.clear()  # remove nodes from group
                aiida.orm.Group.objects.delete(group.pk)
                if not silent:
                    print(f"Group '{label}' deleted.")



[docs]def delete_groups_with_nodes(group_labels: typing.List[str], dry_run: bool = True,
                             verbosity: int = logging.INFO, leave_groups: bool = False):
    """Delete all nodes in each group (including repo files), then delete the groups themselves.

    :param group_labels: list of group labels
    :param dry_run: perform test run. if output looks good, set to false and repeat.
    :param verbosity: 20 = logging.INFO (show node count) (default), 10 = DEBUG (show all uuids), all other: silent.
    :param leave_groups: True: Leave empty groups as is after deleting all nodes in them.
    """
    # get the node delete function used by 'verdi node delete -v -n/-f'
    # DEVNOTE: deprecation warning: aiida-core v1.6.0: replaced aiida.manage.database.delete.nodes.delete_nodes
    # aiida.tools.delete_nodes
    # (reference: https://github.com/aiidateam/aiida-core/blob/develop/CHANGELOG.md#v160---2021-03-15).

    # get full periodic table pandas dataframe from mendeleev
    # DEVNOTE: breaking change in mendeleev v0.7.0: replaced get_table with fetch.fetch_table.
    version = aiida.__version__
    version_info = tuple([int(num) for num in version.split(".")])
    is_aiida_v160_plus = version_info >= (1, 6, 0)

    if is_aiida_v160_plus:
        from aiida.tools import delete_nodes
        # deprecation warning: verbosity argument replaced with setting logger
        from aiida.common.log import AIIDA_LOGGER
        DELETE_LOGGER = AIIDA_LOGGER.getChild('delete')
        DELETE_LOGGER.setLevel(verbosity)
    else:
        from aiida.manage.database.delete.nodes import delete_nodes

    print("Deleting nodes in groups...")

    # get the groups of all stated group labels
    groups = [aiida.orm.Group.get(label=label) for label in group_labels]

    # get the pks of all nodes in all groups
    pks = []
    for group in groups:
        pks += [node.pk for node in group.nodes]

    # delete nodes
    if is_aiida_v160_plus:
        delete_nodes(pks=pks, dry_run=dry_run)
    else:
        delete_nodes(pks=pks, dry_run=dry_run, force=True, verbosity=verbosity)

    # now delete groups
    print(f"Deleting groups: {not leave_groups}...")
    if leave_groups:
        if dry_run:
            print("Dry run: groups unchanged.")
        else:
            are_empty = {group.label: group.is_empty for group in groups}
            print(f"Groups are now empty: {are_empty}")
    else:
        if dry_run:
            print("Dry run: Skipping deleting groups.")
        else:
            delete_groups(group_labels=group_labels)



def get_nodes_by_group(group_label: str = None, node_type: aiida.orm.Node = aiida.orm.Node, return_query: bool = False,
                       return_iter: bool = True, node_tag: str = ""):
    """Get all nodes from given group (or subgroup) by label (path).

    DEVNOTE: this is how it is done on the aiida cheatsheet, via query.
    but don't see why not simply use group.nodes instead.

    :param group_label: e.g. for a subgroup, "groupA/subgroupB/subgroupC".
    :param node_type: filter out nodes in group of this type
    :param return_query: True: return QueryBuilder object instead of result
    :param return_iter: True: return generator, False: return list
    :param node_tag: if return_query, can add tag to node_type for further query building.
    :return: nodes
    """
    qb = aiida.orm.QueryBuilder()

    qb.append(aiida.orm.Group, filters={'label': group_label}, tag='group')
    qb.append(node_type, with_group='group', tag=node_tag, project='*')

    # DEVNOTE: equivalent:
    # qb.append(node_type, tag="nodes", project="*")
    # qb.append(aiida.orm.Group, with_node="nodes", filters={"label": group_label})

    if return_query:
        return qb
    if return_iter:
        return qb.iterall()
    else:
        return qb.all(flat=True)




          

      

      

    

  

    
      
          
            
  Source code for aiida_jutools.util_node

# -*- coding: utf-8 -*-
###############################################################################
# Copyright (c), Forschungszentrum Jülich GmbH, IAS-1/PGI-1, Germany.         #
#                All rights reserved.                                         #
# This file is part of the aiida-jutools package.                             #
# (AiiDA JuDFT tools)                                                         #
#                                                                             #
# The code is hosted on GitHub at https://github.com/judftteam/aiida-jutools. #
# For further information on the license, see the LICENSE.txt file.           #
# For further information please visit http://judft.de/.                      #
#                                                                             #
###############################################################################
"""Tools for working with aiida Node objects."""

import pprint
import typing

from aiida.orm import Node

simple_types = [int, bool, float, complex, list, tuple, set]
# define attribute lists of some aiida types. of course these lists are non-exhaustive.
# selected for interesting stuff, inspired by aiida cheat sheet / this tutorial.
attribute_string_lists: typing.Dict[str, typing.List[str]] = {
    "StructureData": ["cell", "sites", "kinds", "pbc", "get_formula", "get_cell_volume",
                      "cell_angles", "cell_lengths",
                      "attributes"],
    "CifData": ["get_content"
                ],
    "kkrparams": ["get_all_mandatory", "get_missing_keys"],
    "ProcessBuilder": ["metadata", "parameters", "parent_KKR", "potential_overwrite", "structure"]
}


[docs]def is_same_node(node: Node, other: Node, comparator: str = "uuid"):
    """Basic node comparator.

    Note: since aiida-core v.1.6.0, the base Node class now evaluates equality based on the node's UUID. Yet,
    class specific, equality relationships will still override the base class behaviour, for example:
    Int(99) == Int(99). In case of doubt, prefer this method.

    References:

    - v1.6.0 https://github.com/aiidateam/aiida-core/blob/develop/CHANGELOG.md#v160---2021-03-15
    - v1.5.2- https://www.nature.com/articles/s41597-020-00638-4

    :param node: a node.
    :param other: another node.
    :param comparator: "uuid" (default), "pk", or "hash" (warning: slow)
    :return: True if same node, False otherwise.
    :rtype: bool
    """
    allowed_comparators = ["uuid", "pk", "hash"]
    if comparator not in allowed_comparators:
        return KeyError(f"Allowed comparators: {allowed_comparators}, used: {comparator}.")

    if comparator == "hash":
        att_node = node.get_hash()
        att_other = other.get_hash()
    else:
        att_node = getattr(node, comparator)
        att_other = getattr(other, comparator)

    return att_node == att_other



[docs]def intersection(nodes: typing.List[Node], others: typing.List[Node]):
    """Computes intersection set of nodes from both lists.

    DEVNOTE: outer loop over longer list seems to guarantee symmetry.
    (without it, computing difference list(set(longer)-set(intersection))==shorter seems to not be guaranteed.)

    :param nodes:
    :param others:
    :return:
    """
    intersection = []
    if len(nodes) > len(others):
        longer = nodes
        shorter = others
    else:
        longer = others
        shorter = nodes

    for nlo in longer:
        for nsho in shorter:
            if is_same_node(nlo, nsho):
                intersection.append(nlo)
                continue

    return intersection



[docs]def print_attributes(obj, obj_name, attr_str_list):
    """easily print-inspect the values of an aiida object we created.

    :param obj: aiida object
    :param obj_name: name
    :param attr_str_list: attributes

    :example:

    >>> from aiida.orm import StructureData
    >>> from aiida.plugins import DataFactory
    >>> StructureData = DataFactory('structure')
    >>> # fill in values for copper...
    >>> Cu29 = StructureData()
    >>> print_attributes(Cu29, "Cu", attribute_string_lists["StructureData"])
    """
    pp = pprint.PrettyPrinter(indent=4)
    sep = "-------------------------------"
    print(sep)
    print(f"Attributes of object '{obj_name}' of type {type(obj)}:")
    print(sep)
    for attr_str in attr_str_list:
        try:
            attr = getattr(obj, attr_str)
            if callable(attr):
                try:
                    print(f"{obj_name}.{attr_str}: {attr()}")
                except TypeError as err:
                    print(f"{obj_name}.{attr_str}: needs additional input arguments")
            elif type(attr) in simple_types:
                print(f"{obj_name}.{attr_str}: {attr}")
            else:
                print(f"{obj_name}.{attr_str}:")
                pp.pprint(attr)
        except AttributeError as err:
            print(f"{obj_name}.{attr_str}: no such attribute")
    print(sep)



[docs]def list_differences(calculation_sequence: list, node_type: Node, member_name: str, outgoing: bool = True):
    """Print attributes (e.g. output files) of nodes in list, and only differences in list between subsequent nodes.

    Note for comparing Dict nodes, prefer library DeepDiff.

    DEVNOTE: TODO redo as tree algorithm navigating via `get_incoming(KkrCalculation)` / `get_outgoing(RemoteData)`
    given a sinlge node instead of via node list.

    :param calculation_sequence:
    :param node_type:
    :param member_name:
    :param outgoing:

    :example:

    >>> from aiida.orm import load_node, Dict, FolderData, RemoteData
    >>> voro_calc = load_node(1)
    >>> kkr_calc = load_node(2)
    >>> kkr_calc_converged = load_node(3)
    >>> hostGF_calc = load_node(4)
    >>> calcs = [voro_calc, kkr_calc, kkr_calc_converged, hostGF_calc]
    >>> list_differences(calcs, RemoteData, "listdir")           # outputs.remote_folder
    >>> list_differences(calcs, FolderData, "list_object_names") # outputs.retrieved
    >>> list_differences(calcs, Dict, "attributes")              # outputs.output_parameters
    """

    def print_items(items):
        if type(items) == list:
            for item in items:
                print(f"\t{item}")
        elif type(items) == dict:
            for k, v in items.items():
                print(f"\t{k} : {v}")

    items = {}
    title = f"Output {node_type}.{member_name} items:"
    sep = "-"
    print("{}\n{:{fill}^{w}}".format(title, sep, fill=sep, w=len(title)))

    for i, calc in enumerate(calculation_sequence):
        if not outgoing:
            node = calc.get_incoming(node_type).all_nodes()[0]
        else:
            node = calc.get_outgoing(node_type).all_nodes()[0]
        return_items = getattr(node, member_name)
        if callable(return_items):  # i.e. member is a method, not an attribute
            return_items = return_items()
        if type(return_items) == list:
            return_items = sorted(return_items)
        items[calc] = return_items
        if i == 0:
            print(f"...of calc. no.{i} '{calc.label}':")
            print_items(items[calc])
            continue

        parent_calc = calculation_sequence[i - 1]
        print(f"additional items of calc. no.{i} '{calc.label}':")
        difference = sorted(list(set(items[calc]) - set(items[parent_calc])))
        if type(items[calc]) == dict:
            keys = difference.copy()
            # get all k,v pairs from difference list
            difference = {}
            for k in keys:
                difference[k] = items[calc][k]
        print_items(difference)
    print("\n")





          

      

      

    

  

    
      
          
            
  
Tools




Here the tools provided by aiida_jutools are described.


Utilities for working with AiiDA processes and process nodes
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