

    
      
          
            
  laforge: a low-key build system for data work.
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Overview

laforge is a low-key build system designed to interoperate
Python and SQL data work, originally developed internally
for IRIS, the Institute for Research on Innovation and Science [https://iris.isr.umich.edu]
at the University of Michigan’s Institute for Social Research [https://isr.umich.edu].

Features:


	Interoperable: Read, write, and execute Python and SQL scripts/data.


	Straightforward: Simple build INI files designed for a one-click build.


	No lock-in: Maintain scripts independent from laforge.







          

      

      

    

  

    
      
          
            
  
An Example Build


Directory Organization

Because laforge needs to find the scripts, and because
scripts will likely interact with output from other scripts,
I tend to keep related project/sub-project files together:

project
├───input
│   ├───a.csv
│   ├───b.xlsx
│   └───c.csv
├───output
│   ├───results_d.csv
│   ├───results_e.csv
│   └───results_f.csv
├───.env
├───build.ini
├───g.py
├───h.sql
├───i.py
└───j.py







.env

distro = mssql
server = MSSQL
database = testdb
schema = laforge







build.ini

[DEFAULT]









          

      

      

    

  

    
      
          
            
  
Module Documentation


builder

Builder reads and executes tasks and lists of tasks.


	
laforge.builder.show_env(path)[source]

	Show the calculated generic section environment






	
class laforge.builder.Verb[source]

	An enumeration.






	
class laforge.builder.Target[source]

	An enumeration.






	
class laforge.builder.FileCall(method, kwargs)

	
	
property kwargs

	Alias for field number 1






	
property method

	Alias for field number 0










	
exception laforge.builder.TaskConstructionError[source]

	




	
exception laforge.builder.TaskExecutionError[source]

	




	
class laforge.builder.TaskList(from_string, location='.')[source]

	
Todo

Implement cache_results=False




	
load_section_config(section='DEFAULT')[source]

	Put together config from env, TaskList config, section config






	
execute()[source]

	Execute each task in the list.


Todo

Restore quiet?








	
dry_run()[source]

	List each task in the list.










	
class laforge.builder.BaseTask(*, identifier, verb, target, content, config)[source]

	Create a task to (verb) (something)


Todo


	if “:” in self.content:
	previous_result_key, actual_path_content = self.content.split(“:”)








	
property path

	For handlers where dir[verb] + content = path










	
class laforge.builder.FileReader(*, identifier, verb, target, content, config)[source]

	




	
class laforge.builder.InternalPythonExecutor(*, identifier, verb, target, content, config)[source]

	Execute (without importing) Python script by path

Allows script adjustment via setting the run name: __main__ = 'laforge'

..todo

Allow implict/explicit return of results.










	
class laforge.builder.Echoer(*, identifier, verb, target, content, config)[source]

	




	
class laforge.builder.SQLQueryReader(*, identifier, verb, target, content, config)[source]

	




	
class laforge.builder.SQLExecutor(*, identifier, verb, target, content, config)[source]

	




	
class laforge.builder.SQLReaderWriter(*, identifier, verb, target, content, config)[source]

	




	
class laforge.builder.FileWriter(*, identifier, verb, target, content, config)[source]

	Handles all tasks writing to file.






	
class laforge.builder.ExistenceChecker(*, identifier, verb, target, content, config)[source]

	




	
laforge.builder.load_env(path)[source]

	Get .env values without dotenv’s default to silently pull package dir







command

Command-line interface for laforge.



distros


	
exception laforge.distros.SQLDistroNotFound[source]

	




	
class laforge.distros.Distro(_)[source]

	Base class for SQL Distros

..note:: http://troels.arvin.dk/db/rdbms/






	
class laforge.distros.MySQL(_)[source]

	




	
class laforge.distros.PostgresQL(_)[source]

	




	
class laforge.distros.MSSQL(_)[source]

	
	
static add_fast_executemany(engine: sqlalchemy.engine.base.Engine)[source]

	Dramatically improve pyodbc upload performance

Theoretically, just “fast_executemany”: “True” should be sufficient
in newer versions of the driver.


Note

Improved 1m row upload from over 7 minutes to less than 1
under pyodbc==4.0.26, SQLAlchemy==1.3.1, pandas==0.24.2.












	
class laforge.distros.SQLite(_)[source]

	
	
determine_dtypes(df)[source]

	SQlite does not make gradations in integers or text, so don’t try.










	
laforge.distros.round_up(n, nearest=1)[source]

	Round up n to the nearest nearest.


	Parameters

	
	n – 


	nearest – (Default value = 1)














sql

SQL utilities for mid-level interaction. Inspired by pathlib; powered by SQLALchemy.


Note

Supported: MSSQL, MariaDB/MySQL, PostgreSQL, SQLite.
Supportable: Firebird, Oracle, Sybase.




	
exception laforge.sql.SQLTableNotFound[source]

	




	
exception laforge.sql.SQLChannelNotFound[source]

	




	
exception laforge.sql.SQLIdentifierProblem[source]

	




	
class laforge.sql.Channel(distro, *, server=None, database=None, schema=None, **engine_kwargs)[source]

	Abstraction from Engine, other static details.


	
execute_statement(statement, fetch=False)[source]

	Execute SQL (core method)


Todo

De-messify












	
laforge.sql.execute(statement, fetch=False, channel=None)[source]

	Convenience method, autofetches Channel if possible






	
class laforge.sql.Script(query, channel=None)[source]

	SQL query string, parsable by ‘go’ separation and execute()able.


	
execute(statements=None)[source]

	Execute itsel(f|ves)






	
to_table()[source]

	Executes all and tries to return a DataFrame for the result of the final query.

This is one of two ways that laforge retrieves tables.


Warning

This is limited by the capacity of Pandas to retrieve only the final result.
For Microsoft SQL Server, if a lengthy set of queries is desired, the most
reliable approach appears to be a single final query after a ‘go’ as a batch
gterminator.




Warning

This will rename columns that do not conform to naming standards.












	
class laforge.sql.Table(name, channel=None, **kwargs)[source]

	Represents a SQL table, featuring methods to read/write DataFrames.


Todo

Factor out to superclass to allow views




	
write(df, if_exists='replace')[source]

	From DataFrame, create a new table and fill it with values






	
read()[source]

	Return the full table as a DataFrame






	
drop(ignore_existence=False)[source]

	Delete the table within SQL










	
class laforge.sql.Scalar(prox)[source]

	Little helper to produce clearly typed single (upper left) ResultProxy result.






	
class laforge.sql.Identifier(user_input, extra=None)[source]

	Single standardized variable/database/schema/table/column/anything identifier.


Todo

class InvalidIdentifierError
relay_id_problem(identifier, action, reason=None, replacement=None)









tech


	
laforge.tech.make_first_upper(s)[source]

	Uppercase the first letter of s, leaving the rest alone.







toolbox

Handful of utility functions


Note

These intentionally only depend on builtins.




Note

Some copyright information within this file is identified per-block below.




	
laforge.toolbox.flatten(foo)[source]

	Take any set of nests in an iterator and reduce it into one generator.

‘Nests’ include any iterable except strings.


	Parameters

	foo – 






Note

flatten() was authored
by Amber Yust [https://stackoverflow.com/users/148870/amber]
at https://stackoverflow.com/a/5286571. This function is not claimed
under the laforge license.











          

      

      

    

  

    
      
          
            
  
Contributing to Development

laforge supports Python 3.6+.








	Process

	Tool

	Documentation





	Automation

	Nox

	https://nox.readthedocs.io/



	Test

	pytest

	https://docs.pytest.org/



	Test coverage

	pytest-cov

	https://pytest-cov.readthedocs.io/



	Format

	Black

	https://black.readthedocs.io/



	Lint

	Flake8

	http://flake8.pycqa.org/



	Lint more

	Pylint

	https://pylint.readthedocs.io/en/latest/



	Document

	Sphinx

	https://www.sphinx-doc.org/







Suggested Environment

# Create virtual environment
python -m venv .venv

# Activate virtual environment with shell-specific script:
. .venv/bin/activate.fish           # fish
# $ source ./.venv/bin/activate     # bash
#  source ./.venv/bin/activate.csh  # csh
# Note that Python for Windows creates ./Scripts/ rather than ./bin/
# .\.venv\Scripts\Activate.ps1      # PowerShell
# .venv\Scripts\Activate.bat        # cmd

# Install packages
python -m pip install -r requirements.txt

# Install working copy

# If desired, optional packages for Excel or other DBs...
# python -m pip install -e .[excel]
# python -m pip install -e .[mysql]
# python -m pip install -e .[all]

# Run tests
python -m pytest

# Run the gauntlet
python -m nox







Embedded TODOs


Todo

Implement cache_results=False



original entry


Todo

Restore quiet?



original entry


Todo


	if “:” in self.content:
	previous_result_key, actual_path_content = self.content.split(“:”)







original entry


Todo

De-messify



original entry


Todo

Factor out to superclass to allow views



original entry


Todo

class InvalidIdentifierError
relay_id_problem(identifier, action, reason=None, replacement=None)



original entry



Docstring Gaps

Undocumented Python objects
===========================
laforge.builder
---------------
Functions:
 * get_verb
 * is_verb

Classes:
 * BaseTask -- missing methods:

   - implement
   - validate_results
 * DirectoryVisit
 * Echoer -- missing methods:

   - implement
 * ExistenceChecker -- missing methods:

   - implement
 * FileReader -- missing methods:

   - implement
 * FileWriter -- missing methods:

   - implement
   - write
 * InternalPythonExecutor -- missing methods:

   - implement
 * SQLExecutor -- missing methods:

   - implement
 * SQLQueryReader -- missing methods:

   - implement
 * SQLReaderWriter -- missing methods:

   - implement
 * Task
 * TaskList -- missing methods:

   - load_tasks
   - template_content

laforge.command
---------------
Functions:
 * find_build_config
 * get_package_logger
 * run_build
 * technobabble

laforge.distros
---------------
Classes:
 * Distro -- missing methods:

   - create_engine
   - create_spec
   - determine_dtypes
   - find
   - known
 * MSSQL -- missing methods:

   - create_spec
   - find
 * MySQL -- missing methods:

   - create_spec
 * PostgresQL -- missing methods:

   - create_spec
 * SQLite -- missing methods:

   - create_spec
   - find

laforge.sql
-----------
Functions:
 * fix_bad_columns
 * is_reserved_word

Classes:
 * Channel -- missing methods:

   - clean_up_statement
   - find
   - grab
   - retrieve_engine
   - save_engine
 * Identifier -- missing methods:

   - check
 * Script -- missing methods:

   - read
 * Table -- missing methods:

   - exists
   - resolve

laforge.tech
------------
Functions:
 * capitalize_sentences

Classes:
 * ModifiableVerb
 * Technobabbler










          

      

      

    

  

    
      
          
            
  
Free Software License

Copyright 2019 Matt VanEseltine.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE.
See the GNU Affero General Public License for more details. Copies are
attached with this documentation and available
online at https://www.gnu.org/licenses/agpl.html.




          

      

      

    

  

    
      
          
            

   Python Module Index
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Index



 A
 | B
 | C
 | D
 | E
 | F
 | I
 | K
 | L
 | M
 | P
 | R
 | S
 | T
 | V
 | W
 


A


  	
      	add_fast_executemany() (laforge.distros.MSSQL static method)


  





B


  	
      	BaseTask (class in laforge.builder)


  





C


  	
      	Channel (class in laforge.sql)


  





D


  	
      	determine_dtypes() (laforge.distros.SQLite method)


      	Distro (class in laforge.distros)


  

  	
      	drop() (laforge.sql.Table method)


      	dry_run() (laforge.builder.TaskList method)


  





E


  	
      	Echoer (class in laforge.builder)


      	execute() (in module laforge.sql)

      
        	(laforge.builder.TaskList method)


        	(laforge.sql.Script method)


      


  

  	
      	execute_statement() (laforge.sql.Channel method)


      	ExistenceChecker (class in laforge.builder)


  





F


  	
      	FileCall (class in laforge.builder)


      	FileReader (class in laforge.builder)


  

  	
      	FileWriter (class in laforge.builder)


      	flatten() (in module laforge.toolbox)


  





I


  	
      	Identifier (class in laforge.sql)


  

  	
      	InternalPythonExecutor (class in laforge.builder)


  





K


  	
      	kwargs() (laforge.builder.FileCall property)


  





L


  	
      	laforge.builder (module)


      	laforge.command (module)


      	laforge.distros (module)


      	laforge.sql (module)


  

  	
      	laforge.tech (module)


      	laforge.toolbox (module)


      	load_env() (in module laforge.builder)


      	load_section_config() (laforge.builder.TaskList method)


  





M


  	
      	make_first_upper() (in module laforge.tech)


      	method() (laforge.builder.FileCall property)


  

  	
      	MSSQL (class in laforge.distros)


      	MySQL (class in laforge.distros)


  





P


  	
      	path() (laforge.builder.BaseTask property)


  

  	
      	PostgresQL (class in laforge.distros)


  





R


  	
      	read() (laforge.sql.Table method)


  

  	
      	round_up() (in module laforge.distros)


  





S


  	
      	Scalar (class in laforge.sql)


      	Script (class in laforge.sql)


      	show_env() (in module laforge.builder)


      	SQLChannelNotFound


      	SQLDistroNotFound


  

  	
      	SQLExecutor (class in laforge.builder)


      	SQLIdentifierProblem


      	SQLite (class in laforge.distros)


      	SQLQueryReader (class in laforge.builder)


      	SQLReaderWriter (class in laforge.builder)


      	SQLTableNotFound


  





T


  	
      	Table (class in laforge.sql)


      	Target (class in laforge.builder)


      	TaskConstructionError


  

  	
      	TaskExecutionError


      	TaskList (class in laforge.builder)


      	to_table() (laforge.sql.Script method)


  





V


  	
      	Verb (class in laforge.builder)


  





W


  	
      	write() (laforge.sql.Table method)


  







          

      

      

    

  

    
      
          
            
  All modules for which code is available

	laforge.builder

	laforge.distros

	laforge.sql

	laforge.tech

	laforge.toolbox




          

      

      

    

  

    
      
          
            
  Source code for laforge.builder

"""Builder reads and executes tasks and lists of tasks."""

import configparser
import logging
import os
import runpy
import textwrap
import time
from collections import namedtuple
from enum import Enum
from pathlib import Path

import dotenv
import pandas as pd

from .sql import Channel, Script, Table, execute

logger = logging.getLogger(__name__)
logger.debug(__name__)


[docs]def show_env(path):
    """Show the calculated generic section environment"""
    from_string = path.read_text() if path.is_file() else ""
    location = path.parent if path.is_file() else path
    task_list = TaskList(from_string=from_string, location=location)
    return task_list.load_section_config()



[docs]class Verb(Enum):
    READ = "read"
    WRITE = "write"
    ECHO = "echo"
    EXECUTE = "execute"
    EXIST = "exist"



def get_verb(raw):
    translations = {"exists": "exist"}
    verb = translations[raw] if raw in translations else raw
    return Verb(verb)


def is_verb(raw):
    try:
        _ = get_verb(raw)
    except ValueError:
        return False
    return True


[docs]class Target(Enum):
    CSV = ".csv"
    HTML = ".html"
    JSON = ".json"
    PICKLE = ".pickle"
    PY = ".py"
    SQL = ".sql"
    XLS = ".xls"
    XLSX = ".xlsx"
    RAWQUERY = "SQL query"
    SQLTABLE = "SQL table"
    ANY = "(all)"

    @classmethod
    def parse(cls, raw_content):

        content = str(raw_content).strip()

        if ";" in content or "\n" in content:
            return Target.RAWQUERY

        content_suffix = Path(content).suffix.strip().lower()
        if not content_suffix:
            return Target.SQLTABLE
        try:
            return Target(content_suffix)
        except ValueError:
            return Target.SQLTABLE



FileCall = namedtuple("FileCall", ["method", "kwargs"])


[docs]class TaskConstructionError(RuntimeError):
    pass



[docs]class TaskExecutionError(RuntimeError):
    pass



[docs]class TaskList:
    """TaskList

    .. todo:: Implement cache_results=False
    """

    _SQL_KEYS = ["distro", "server", "database", "schema"]
    _KNOWN_DIRS = {f"{verb.value}_dir": verb for verb in Verb}

    def __init__(self, from_string, location="."):

        self.parser = configparser.ConfigParser(
            interpolation=configparser.ExtendedInterpolation(), strict=False
        )

        self.parser.read_string(from_string)
        self.location = Path(location).resolve(strict=True)

        self.env_config = load_env(self.location)

        self.config = self.load_section_config("DEFAULT")

        self.tasks = list(self.load_tasks())
        logger.debug("Loaded %s tasks.", len(self.tasks))
        self.prior_results = None

    def load_tasks(self):
        skip_to_start = self.parser.has_section("start")
        if skip_to_start:
            logger.warning("Starting execution at section [start].")
        for section in self.parser:
            if skip_to_start:
                if section != "start":
                    continue
                skip_to_start = False
            if section == self.parser.default_section:
                continue
            logger.debug("Loading section %s", section)
            if section.lower() in ("stop", "halt", "quit", "exit"):
                logger.warning(
                    "Will only execute until -- and not including -- "
                    "the section titled [%s].",
                    section,
                )
                break
            section_config = self.load_section_config(section)
            section_config["section"] = section
            # Each section can have up to 1 of each verb as a key
            for option in self.parser[section]:
                if not is_verb(option):
                    continue
                raw_content = self.parser[section][option]
                if raw_content is None:
                    continue
                templated_content = self.template_content(raw_content, section_config)
                task = Task.from_strings(
                    raw_verb=option,
                    raw_content=templated_content,
                    config=section_config,
                )
                logger.debug(task)
                yield task

    @classmethod
    def template_content(cls, content, config):
        new_content = str(content).strip()
        # Passing content through a formatter
        # Allows, e.g., read = {write_dir}/output.csv
        if "{" in new_content or "}" in new_content:
            formattable_config = {k: v for k, v in config.items() if isinstance(k, str)}
            new_content = new_content.format(**formattable_config)
        return new_content

[docs]    def load_section_config(self, section="DEFAULT"):
        """Put together config from env, TaskList config, section config"""

        specified_build = Path(self.parser[section].get("build_dir", "."))
        build_dir = self.location / specified_build
        section_config = {}
        section_config["build_dir"] = build_dir.resolve(strict=True)

        tasklist_config = dict(self.parser["DEFAULT"])
        raw_section_config = dict(self.parser[section])

        from collections import ChainMap

        chained_dicts = ChainMap(raw_section_config, tasklist_config, self.env_config)
        collapsed_dict = dict(chained_dicts)

        # Load in SQL
        section_config["sql"] = {k: collapsed_dict.get(k) for k in self._SQL_KEYS if k}

        # Load in directories
        section_config["dir"] = {}
        for human, robot in self._KNOWN_DIRS.items():
            section_config["dir"][robot] = build_dir / collapsed_dict.get(human, ".")

        ignorables = self._SQL_KEYS + list(self._KNOWN_DIRS) + list(section_config)

        section_config.update(
            {k: v for k, v in collapsed_dict.items() if k not in ignorables}
        )
        return section_config


[docs]    def execute(self):
        """Execute each task in the list.

        .. todo::

            Restore quiet?

        """
        n_tasks = len(self)
        for i, task in enumerate(self.tasks):
            log_prefix = f"Task {i + 1} of {n_tasks}: "
            log_intro = f"{log_prefix}{task.identifier} {task.description}"

            logger.info(log_intro)
            # Rotate results during implementation
            self.prior_results = task.implement(self.prior_results)
            logger.debug("%s complete", log_prefix)


[docs]    def dry_run(self):
        """List each task in the list. """
        for i, task in enumerate(self.tasks):
            logger.info(f"{(i + 1):>2}/{len(self)}: {str(task)}")


    def __len__(self):
        return len(self.tasks)

    def __repr__(self):
        return "<{} - {} - ({} tasks)>".format(
            self.__class__.__name__, self.location, len(self)
        )



class Task:

    _universal_handlers = {}
    _handlers = {}

    @classmethod
    def from_strings(cls, *, raw_verb, raw_content, config):
        verb = get_verb(raw_verb)
        if verb in cls._handlers:
            target = Target.ANY
        else:
            target = Target.parse(raw_content)
        return cls.from_qualified(
            verb=verb,
            target=target,
            content=raw_content,
            config=config,
            identifier=f"{config.get('section', '')}.{raw_verb}",
        )

    @classmethod
    def from_qualified(cls, verb, target, content, config=None, identifier="TBD"):
        handler = cls._get_handler(verb, target)
        return handler(
            identifier=identifier,
            verb=verb,
            target=target,
            content=content,
            config=config,
        )

    @classmethod
    def _get_handler(cls, verb, target):
        handler = cls._handlers.get(verb, None)
        if handler:
            return handler
        handler = cls._handlers.get((verb, target), None)
        if handler:
            return handler
        raise TaskConstructionError(f"No handler for verb <{verb}>, target <{target}>")

    @classmethod
    def register(cls, verb, target=Target.ANY):
        def decorator(delegate):
            if target is Target.ANY:
                cls._handlers[verb] = delegate
            else:
                cls._handlers[(verb, target)] = delegate
            return delegate

        return decorator

    def implement(self, prior_results=None):
        """Must be implemented by registered classe(s)"""
        raise NotImplementedError

    @property
    def identifier(self):
        """Must be implemented by registered classe(s)"""
        raise NotImplementedError

    @property
    def description(self):
        """Must be implemented by registered classe(s)"""
        raise NotImplementedError


[docs]class BaseTask:
    """Create a task to (verb) (something)

    .. todo::

            if ":" in self.content:
               previous_result_key, actual_path_content = self.content.split(":")

    """

    def __init__(self, *, identifier, verb, target, content, config):
        self.identifier = identifier
        self.verb = verb
        self.target = target
        self.content = content
        self.config = config
        self.description = config.get("description", "")

    def implement(self, prior_results=None):
        raise NotImplementedError

    @property
    def path(self):
        """For handlers where dir[verb] + content = path"""
        parent = Path(self.config["dir"].get(self.verb, "."))
        return parent / self.content

    def validate_results(self, results):
        if results is None:
            raise TaskExecutionError(
                "No prior results available for {} to write to {}".format(
                    self.__class__.__name__, self.path
                )
            )

    @property
    def short_content(self):
        return textwrap.shorten(repr(self.content), 80)

    def __str__(self):
        return f"{self.identifier:<30} {self.target.name:<10} {self.content}"

    def __repr__(self):
        return "<{}({}, {}, '{}')>".format(
            self.__class__.__name__, self.verb, self.target, self.short_content
        )



[docs]@Task.register(Verb.READ, Target.CSV)
@Task.register(Verb.READ, Target.XLS)
@Task.register(Verb.READ, Target.XLSX)
class FileReader(BaseTask):

    filetypes = {
        Target.CSV: FileCall(
            method="read_csv", kwargs={"keep_default_na": False, "na_values": [""]}
        ),
        Target.XLS: FileCall(method="read_excel", kwargs={}),  # kwargs={"dtype"}),
        Target.XLSX: FileCall(method="read_excel", kwargs={}),  # kwargs={"dtype"}),
    }

    def implement(self, prior_results=None):
        logger.debug("Reading %s", self.path)
        method, kwargs = self.filetypes[self.target]
        df = getattr(pd, method)(self.path, **kwargs)
        logger.info("Read %s", self.path)
        return df



[docs]@Task.register(Verb.EXECUTE, Target.PY)
class InternalPythonExecutor(BaseTask):
    """Execute (without importing) Python script by path

    Allows script adjustment via setting the run name: `__main__ = 'laforge'`

    ..todo ::

        Allow implict/explicit return of results.

    """

    def implement(self, prior_results=None):

        logger.debug("Running %s", self.path)
        runpy.run_path(
            str(self.path),
            init_globals={"config": self.config, "prior_results": prior_results},
            run_name="laforge",
        )
        logger.info("Executed: %s", self.path)



[docs]@Task.register(Verb.ECHO)
class Echoer(BaseTask):
    def implement(self, prior_results=None):
        logger.debug(f"Echoing {self.content}")
        from click import echo

        echo(self.content)



[docs]@Task.register(Verb.READ, Target.RAWQUERY)
@Task.register(Verb.EXECUTE, Target.RAWQUERY)
class SQLQueryReader(BaseTask):
    def implement(self, prior_results=None):
        logger.debug("Reading from %s", self.short_content)
        fetch = "df"
        if self.verb is Verb.EXECUTE:
            fetch = False
        df = execute(self.content, channel=Channel(**self.config["sql"]), fetch=fetch)
        logger.info("Read in from %s", self.short_content)
        return df



[docs]@Task.register(Verb.EXECUTE, Target.SQL)
class SQLExecutor(BaseTask):
    def implement(self, prior_results=None):
        query = self.path.read_text()
        query_len = query.count("\n")
        logger.debug(f"Query for execution is {query_len} lines long.")
        sql_script = Script(query, channel=Channel(**self.config["sql"]))
        sql_script.execute()
        logger.debug("Executed: %s", self.content)



[docs]@Task.register(Verb.READ, Target.SQLTABLE)
@Task.register(Verb.WRITE, Target.SQLTABLE)
class SQLReaderWriter(BaseTask):
    def implement(self, prior_results=None):
        table = Table(self.content, channel=Channel(**self.config["sql"]))
        if self.verb is Verb.WRITE:
            logger.debug("Writing %s", table)
            self.validate_results(prior_results)
            table.write(prior_results)
            logger.info("Wrote %s", table)
            return None

        logger.debug("Reading %s", table)
        df = table.read()
        logger.info("Read %s", table)
        return df



[docs]@Task.register(Verb.WRITE, Target.CSV)
@Task.register(Verb.WRITE, Target.HTML)
@Task.register(Verb.WRITE, Target.XLSX)
@Task.register(Verb.WRITE, Target.XLS)
class FileWriter(BaseTask):
    """Handles all tasks writing to file."""

    filetypes = {
        Target.CSV: FileCall(method="to_csv", kwargs={"index": False}),
        Target.HTML: FileCall(
            method="to_html",
            kwargs={"show_dimensions": True, "justify": "left", "index": False},
        ),
        Target.XLSX: FileCall(
            method="to_excel", kwargs={"index": False, "engine": "xlsxwriter"}
        ),
        Target.XLS: FileCall(
            method="to_excel", kwargs={"index": False, "engine": "xlsxwriter"}
        ),
    }

    def implement(self, prior_results=None):
        logger.debug("Writing %s", self.path)
        self.validate_results(prior_results)
        self.write(path=self.path, target=self.target, df=prior_results)
        logger.info("Wrote %s", self.path)

    @classmethod
    def write(cls, *, path, target, df, retry_attempts=3, retry_seconds=5):
        logger.debug(
            f"Preparing to write {len(df):,} rows, {len(df.columns)} columns to {path}"
        )

        pd.set_option("display.max_colwidth", 100)  # Weirdly affects html output

        if df.empty:
            logger.warning(f"Writing an empty dataset to {path}")
        if not path.parent.exists():
            path.parent.mkdir(parents=True)

        method, kwargs = cls.filetypes[target]

        for i in range(retry_attempts):
            try:
                getattr(df, method)(path, **kwargs)
                return None
            except PermissionError:
                error_message = (
                    f"Permission denied to {path}. Is it open in another program?"
                )
                logger.error(error_message)
            remaining = retry_attempts - i
            logger.error(
                "%s attempt(s) remaining. Trying %s again in %s second(s)...",
                remaining,
                path,
                retry_seconds,
            )
            time.sleep(retry_seconds)
        raise PermissionError(f"Permission denied to {path}")



[docs]@Task.register(Verb.EXIST)
class ExistenceChecker(BaseTask):
    def implement(self, prior_results=None):
        # Ensure that some content exists in these lines
        lines = [s for s in self.content.splitlines() if s.strip()]
        assert lines, "Accidental blank line?"
        for line in lines:
            target = Target.parse(line)
            logger.debug(f"Verifying that {line} ({target}) exists...")
            if target is Target.SQLTABLE:
                self._check_existence_sql_table(line)
            elif target is Target.RAWQUERY:
                self._check_existence_sql_raw_query(line)
            else:
                self._check_existence_path(line)
            logger.info(f"Verified that {line} exists.")

    def _check_existence_path(self, line):
        path = self.config["build_dir"] / line
        if not path.exists():
            raise FileNotFoundError(path)

    def _check_existence_sql_table(self, line):
        table = Table(line, channel=Channel(**self.config["sql"]))
        assert table.exists()

    def _check_existence_sql_raw_query(self, line):
        df = execute(line, channel=Channel(**self.config["sql"]), fetch="df")
        assert not df.empty



class DirectoryVisit:
    def __init__(self, path):
        self.old = Path(".").resolve()
        self.new = Path(path).resolve()
        if self.old != self.new:
            os.chdir(self.new)

    def __enter__(self):
        return self.new

    def __exit__(self, type, value, traceback):  # pylint: disable=redefined-builtin
        if self.old != self.new:
            os.chdir(self.old)


[docs]def load_env(path):
    """Get .env values without dotenv's default to silently pull package dir"""
    with DirectoryVisit(path):
        try:
            env_config = dotenv.dotenv_values(
                dotenv.find_dotenv(usecwd=True, raise_error_if_not_found=True)
            )
        except IOError:
            env_config = {}
    return env_config



"""
Copyright 2019 Matt VanEseltine.

This file is part of laforge.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.  See the GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with laforge.  If not, see <https://www.gnu.org/licenses/>.
"""




          

      

      

    

  

    
      
          
            
  Source code for laforge.distros

import logging
import math
import re
from importlib import import_module
from pathlib import Path
from urllib import parse

import sqlalchemy as sa

from .sql import Script, Table

logger = logging.getLogger(__name__)
logger.debug(__name__)


[docs]class SQLDistroNotFound(Exception):
    pass



[docs]class Distro:
    """Base class for SQL Distros

    ..note:: http://troels.arvin.dk/db/rdbms/
    """

    driver = None
    name = "n/a"
    human_name = "n/a"

    NUMERIC_RANGES = {
        sa.types.SMALLINT: 2 ** 15 - 101,
        sa.types.INT: 2 ** 31 - 101,
        sa.types.BIGINT: 2 ** 63 - 101,
    }
    NUMERIC_PADDING_FACTOR = 10

    find_template = """--ANSI.find()
        select table_schema, table_name
        from information_schema.tables
        where table_schema like '{schema_pattern}'
            and table_name like '{object_pattern}';
        """
    untouchable_identifiers = []

    def __init__(self, _):
        try:
            import_module(self.driver)
        except ModuleNotFoundError:
            logger.warning(f"No driver ({self.driver}) to support distro {self.name}")

    def __new__(cls, name):
        retrieved_subclass = cls._get_subclass_given(name)
        return super().__new__(retrieved_subclass)

    @classmethod
    def _get_subclass_given(cls, name):
        """
        ..note :: These pop; a user-defined subclass will come up last.

        """
        distro_exact = cls._get_exact(name)
        if distro_exact:
            return distro_exact.pop()
        distro_fuzzy = cls._get_fuzzy(name)
        if len(distro_fuzzy) != 1:
            cls._fail_to_find_requested_distro(name)
        return distro_fuzzy.pop()

    @classmethod
    def _get_exact(cls, s):
        return [x for x in cls.__subclasses__() if x.name.lower() == str(s).lower()]

    @classmethod
    def _get_fuzzy(cls, s):
        return [
            x
            for x in cls.__subclasses__()
            if re.match(x.regex, str(s), flags=re.IGNORECASE)
        ]

    @classmethod
    def _fail_to_find_requested_distro(cls, given_name):
        err_msg = (
            f"Given input `{given_name}`, "
            + f"could not match distribution to known: {cls.known()}"
        )
        raise SQLDistroNotFound(err_msg)

    @classmethod
    def known(cls):
        return {x.name: x.human_name for x in cls.__subclasses__()}

    def determine_dtypes(self, df):
        new_dtypes = {}
        for column in df.columns:
            col = df[column].copy()
            col.dropna()
            sql_specification = self._determine_dtype(df, column)
            if sql_specification:
                new_dtypes[column] = sql_specification
        return new_dtypes

    def _determine_dtype(self, df, column):
        if df[column].dtype in ("object", "unicode_", "string_"):
            return self._get_varchar_spec(df, column)
        if df[column].dtype in ("float64",):
            return self._check_float_spec(df, column)
        if df[column].dtype in ("int64",):
            return self._check_integer_spec(df, column)
        return None

    @classmethod
    def _check_float_spec(cls, df, column):
        if not df[column].apply(float.is_integer).all():
            return None
        logger.debug("Demoting column [%s] from float...", column)
        return cls._check_integer_spec(df, column)

    @classmethod
    def _check_integer_spec(cls, df, column):
        observed_range = [df[column].min(), df[column].max()]
        for sqltype in (sa.types.SMALLINT, sa.types.INT, sa.types.BIGINT):
            if cls._well_within_range(observed_range, sqltype):
                logger.debug(
                    "Column [%s] numeric type determined to be %s.", column, sqltype
                )
                return sqltype
        return None

    @classmethod
    def _well_within_range(cls, observed, sqltype):
        limit = cls.NUMERIC_RANGES[sqltype]
        # Convert to Python's int because numpy's int64 will overflow
        max_observed = int(max(abs(x) for x in observed))
        test_level = max_observed * cls.NUMERIC_PADDING_FACTOR
        valid = bool(-limit < -test_level and test_level < limit)
        return valid

    @classmethod
    def _get_varchar_spec(cls, df, column):
        try:
            stringed = df[column].str.encode(encoding="utf-8").str
        except AttributeError:
            return None
        observed_len = stringed.len().max()
        return cls._create_varchar_spec(observed_len)

    @staticmethod
    def _create_varchar_spec(max_length):
        try:
            rounded = round_up(max_length, nearest=50)
        except ValueError:
            return None
        return sa.VARCHAR(rounded)

    def find(self, channel, object_pattern="%", schema_pattern="%"):

        # Lone % causes ValueError on unsupported format character 0x27
        object_pattern = object_pattern.replace(r"%", r"%%")
        schema_pattern = schema_pattern.replace(r"%", r"%%")
        object_query = self.find_template.format(
            schema_pattern=schema_pattern, object_pattern=object_pattern
        )
        object_script = Script(object_query, channel=channel)
        df = object_script.to_table()[["table_schema", "table_name"]]
        result_list = [
            Table(x.table_name, schema=x.table_schema, channel=channel)
            for x in df.itertuples(index=False)
        ]
        return result_list

    def create_spec(self, *, server, database, engine_kwargs):
        raise NotImplementedError

    def create_engine(self, *, server, database, engine_kwargs):
        url, final_engine_kwargs = self.create_spec(
            server=server, database=database, engine_kwargs=engine_kwargs
        )
        return self._create_engine(url, **final_engine_kwargs)

    @classmethod
    def _create_engine(cls, url, **engine_kwargs):
        return sa.create_engine(url, **engine_kwargs)

    @property
    def resolver(self):
        # Must be implemented per-distro by subclass
        raise NotImplementedError

    def __hash__(self):
        return hash(self.name)

    def __eq__(self, other):
        return hash(self) == hash(other)

    def __str__(self):
        return self.name

    def __repr__(self):
        return f"Distro('{self.name}')"



[docs]class MySQL(Distro):
    name = "mysql"
    human_name = "MySQL/MariaDB"
    regex = "^(my|maria).*"
    driver = "pymysql"
    resolver = "{schema}.`{name}`"

    def create_spec(self, *, server, database, engine_kwargs):
        username = engine_kwargs.pop("username")
        password = engine_kwargs.pop("password")
        url = (
            f"{self.name}+{self.driver}:"
            + f"//{username}:{password}@"
            + f"{server}/{database}"
            + f"?charset=utf8mb4"
        )
        return (url, engine_kwargs)



[docs]class PostgresQL(Distro):
    name = "postgresql"
    human_name = "PostgreSQL"
    regex = r"^post.*"
    driver = "psycopg2"
    resolver = "{schema}.{name}"

    def create_spec(self, *, server, database, engine_kwargs):
        username = engine_kwargs.pop("username")
        password = engine_kwargs.pop("password")
        url = f"{self.name}+{self.driver}://{username}:{password}@{server}/{database}"
        return (url, engine_kwargs)



[docs]class MSSQL(Distro):
    name = "mssql"
    human_name = "Microsoft SQL Server"
    regex = r"(^(mss|ms s|micro).*)|(.*server)"
    driver = "pyodbc"
    resolver = "[{database}].[{schema}].[{name}]"
    find_template = """--MSSQL.find()
        select
            sch.name as [schema],
            obj.name as [name],
            type_desc,
            obj.create_date,
            obj.modify_date,
            object_id
        from {database}.sys.schemas sch
        left join {database}.sys.objects obj
        on sch.schema_id = obj.schema_id
        where sch.name like '{schema_pattern}'
        and obj.name like '{object_pattern}'
        and type_desc not like '%constraint%'
        and type_desc not in ('sql_stored_procedure');
        """

    def create_spec(self, *, server, database, engine_kwargs):
        # https://docs.sqlalchemy.org/en/13/dialects/mssql.html
        spec_dict = {
            "server": server,
            "database": database,
            "driver": "SQL Server",
            "fast_executemany": "yes",
            "autocommit": "yes",
        }
        if "driver" in engine_kwargs:
            spec_dict["driver"] = engine_kwargs.pop("driver")
        if "username" in engine_kwargs and "password" in engine_kwargs:
            spec_dict["UID"] = engine_kwargs.pop("username")
            spec_dict["PWD"] = engine_kwargs.pop("password")
        else:
            spec_dict["trusted_connection"] = "yes"

        spec_string = ";".join(f"{k}={{{v}}}" for k, v in spec_dict.items())
        engine_inputs = parse.quote_plus(spec_string)

        url = f"{self.name}+{self.driver}:///?odbc_connect={engine_inputs}"

        engine_kwargs = {"encoding": "latin1"}
        engine_kwargs.update(engine_kwargs)
        return (url, engine_kwargs)

    @classmethod
    def _create_engine(cls, url, **engine_kwargs):
        engine = sa.create_engine(url, **engine_kwargs)
        cls.add_fast_executemany(engine)
        return engine

[docs]    @staticmethod
    def add_fast_executemany(engine: sa.engine.Engine):
        """ Dramatically improve pyodbc upload performance

        Theoretically, just "fast_executemany": "True" should be sufficient
        in newer versions of the driver.

        .. note ::

            Improved 1m row upload from over 7 minutes to less than 1
            under pyodbc==4.0.26, SQLAlchemy==1.3.1, pandas==0.24.2.

        """
        # pylint: disable=unused-argument, unused-variable
        @sa.event.listens_for(engine, "before_cursor_execute")
        def receive_before_cursor_execute(
            conn, cursor, statement, params, context, executemany
        ):
            if executemany:
                cursor.fast_executemany = True
                cursor.commit()


    def find(self, channel, object_pattern="%", schema_pattern="%"):

        object_query = self.find_template.format(
            schema_pattern=schema_pattern,
            object_pattern=object_pattern,
            server=channel.server,
            database=channel.database,
        )
        object_script = Script(object_query, channel=channel)
        df = object_script.to_table()[["name", "schema"]]
        result_list = [
            Table(x.name, schema=x.schema, channel=channel)
            for x in df.itertuples(index=False)
        ]
        return result_list



[docs]class SQLite(Distro):
    name = "sqlite"
    human_name = "SQLite"
    regex = r"^.*lite\d?"
    driver = "sqlite3"
    resolver = "{name}"

    # Filenames have wholly different semantics from other SQL identifiers
    untouchable_identifiers = ["database"]

    find_template = """--SQLite.find()
        select name as table_name from sqlite_master
        where type = 'table' and name like '{object_pattern}';
        """

    def create_spec(self, *, server, database, engine_kwargs):
        # pylint: disable=unused-argument # server unneeded
        if not database or re.match("[^a-z]*memory[^a-z]*", str(database).lower()):
            final_database = ":memory:"
        else:
            resolved = Path(database).expanduser().resolve()
            resolved.touch()
            final_database = str(resolved)
        url = f"{self.name}:///{final_database}"
        return (url, engine_kwargs)

    def find(self, channel, object_pattern="%", schema_pattern="%"):
        object_query = self.find_template.format(object_pattern=object_pattern)
        object_script = Script(object_query, channel=channel)
        df = object_script.to_table()[["table_name"]]
        result_list = [
            Table(x.table_name, channel=channel) for x in df.itertuples(index=False)
        ]
        return result_list

[docs]    def determine_dtypes(self, df):
        """SQlite does not make gradations in integers or text, so don't try."""
        return None




[docs]def round_up(n, nearest=1):
    """Round up ``n`` to the nearest ``nearest``.

    :param n:
    :param nearest:  (Default value = 1)

    """
    return nearest * math.ceil(n / nearest)



"""
Copyright 2019 Matt VanEseltine.

This file is part of laforge.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.  See the GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with laforge.  If not, see <https://www.gnu.org/licenses/>.
"""




          

      

      

    

  

    
      
          
            
  Source code for laforge.sql

#!/usr/bin/env python3
"""SQL utilities for mid-level interaction. Inspired by pathlib; powered by SQLALchemy.

.. note::

    Supported: MSSQL, MariaDB/MySQL, PostgreSQL, SQLite.
    Supportable: Firebird, Oracle, Sybase.

"""

import logging
import re
import textwrap
from keyword import kwlist
from pathlib import Path

import pandas as pd
import pyparsing
import sqlalchemy as sa
import yaml

from .toolbox import flatten

logger = logging.getLogger(__name__)
logger.debug(__name__)

RESERVED_WORD_FILE = Path(__file__).parent / "data" / "reserved_words.yaml"
RESERVED_WORDS = {x.lower() for x in yaml.safe_load(RESERVED_WORD_FILE.read_text())}
RESERVED_WORDS.update(kwlist)


def is_reserved_word(s):
    try:
        return s.lower() in RESERVED_WORDS
    except AttributeError:
        return False


[docs]class SQLTableNotFound(Exception):
    pass



[docs]class SQLChannelNotFound(Exception):
    pass



[docs]class SQLIdentifierProblem(ValueError):
    pass



[docs]class Channel:
    """Abstraction from Engine, other static details."""

    known_engines = {}
    known_channels = {}

    def __init__(
        self, distro, *, server=None, database=None, schema=None, **engine_kwargs
    ):
        """Anything else is captured in engine_kwargs for create_spec"""
        from .distros import Distro

        self.distro = Distro(distro)
        self.server = server
        self.database = database
        self.schema = schema

        self.engine = self._construct_engine(**engine_kwargs)

        self.save_engine()
        self.metadata = sa.MetaData(bind=self.engine, schema=self.schema)

        if self.metadata.bind.url.database:
            self.database = self.metadata.bind.url.database

        self.inspector = sa.inspect(self.engine)

    @classmethod
    def grab(cls):
        try:
            *_, last_channel = iter(cls.known_channels.values())
        except ValueError:
            raise SQLChannelNotFound("No known SQL channels exist.")
        return last_channel

    def _construct_engine(self, **engine_kwargs):
        existing_engine = self.retrieve_engine()
        if existing_engine:
            return existing_engine
        return self.distro.create_engine(
            server=self.server, database=self.database, engine_kwargs=engine_kwargs
        )

    def retrieve_engine(self):
        return self._retrieve_engine(repr(self))

    @classmethod
    def _retrieve_engine(cls, key):
        return cls.known_engines.get(key)

    def save_engine(self):
        self._save_engine(self, repr(self), self.engine)

    @classmethod
    def _save_engine(cls, channel, key, engine):
        if key not in cls.known_engines:
            cls.known_engines[key] = engine
        if engine not in cls.known_channels:
            cls.known_channels[engine] = channel

[docs]    def execute_statement(self, statement, fetch=False):
        """Execute SQL (core method)

        .. todo::

            De-messify

        """
        statement = self.clean_up_statement(statement)
        assert fetch in ("df", "tuples", False)
        if fetch == "df":
            try:
                return pd.read_sql(statement, con=self.engine)
            except Exception as err:
                logger.error(
                    "Error reading SQL to DF using %s\nExecuting:\n\n%s\n\n",
                    self.engine,
                    statement,
                )
                raise err
        final_result = None
        with self.engine.connect() as cnxn:
            with cnxn.begin() as transxn:
                try:
                    result = cnxn.execution_options(autocommit=True).execute(statement)
                    if fetch == "tuples":
                        final_result = result.fetchall()
                finally:
                    transxn.commit()
        return final_result


    @staticmethod
    def clean_up_statement(s):
        s = s.strip()
        for quote_char in ('"', "'"):
            while s.startswith(quote_char) and s.endswith(quote_char):
                s = s.strip(quote_char)
        return s

    def find(self, object_pattern="%", schema_pattern="%"):
        return self.distro.find(
            channel=self, object_pattern=object_pattern, schema_pattern=schema_pattern
        )

    def __hash__(self):
        return hash(repr(self))

    def __eq__(self, other):
        return hash(self) == hash(other)

    def __repr__(self):
        pieces = ";".join(
            str(x) for x in (self.distro, self.server, self.database, self.schema) if x
        )
        return f"{self.__class__.__name__}({pieces})"



[docs]def execute(statement, fetch=False, channel=None):
    """Convenience method, autofetches Channel if possible"""
    if not channel:
        channel = Channel.grab()
    return channel.execute_statement(statement, fetch=fetch)



[docs]class Script:
    """SQL query string, parsable by 'go' separation and execute()able."""

    BATCH_TERMINATOR = "go"
    _batch_borders = re.compile(r"\n[^\w;\d-]*go\W*?\n", flags=re.IGNORECASE)
    _terminating_batch_terminator = re.compile(r"(?<=\W)(go\W*)+$", flags=re.IGNORECASE)
    _terminating_semicolon = re.compile(r"[\s;]+$")

    def __init__(self, query, channel=None):
        if not channel:
            channel = Channel.grab()
        self.channel = channel
        self.query = query
        self._query_string = self._remove_comments(query)
        self.parsed = self._parse(self._query_string)

    @classmethod
    def _remove_comments(cls, input_string):
        lines = cls._remove_multiline_sql_comment(input_string).splitlines()
        new_lines = (cls._remove_double_dash_sql_comment(l) for l in lines)
        return "\n".join(new_lines)

    def _parse(self, query):
        flattened_group = flatten(self._construct_statements(query))
        return [s for s in flattened_group if self._is_useful_statement(s)]

    def _construct_statements(self, query):
        return [
            self._normalize_batch_end(batch)
            for batch in self._break_into_batches(query)
        ]

    def _break_into_batches(self, query):
        """.. todo::

            Parse multiple go in a row more elegantly, avoid injecting line breaks.
            Cf. _format_statement

        """
        batches = self._batch_borders.split(query)
        return [batch.strip() for batch in batches]

    @classmethod
    def _normalize_batch_end(cls, batch):
        batch = batch.strip()
        batch = cls._terminating_semicolon.sub("", batch)
        batch = cls._terminating_batch_terminator.sub(r"", batch)
        batch = cls._terminating_semicolon.sub("", batch)
        return batch + ";"

    @staticmethod
    def _is_useful_statement(s):
        return re.findall("[A-Za-z]", s)

    @staticmethod
    def _remove_multiline_sql_comment(input_string):
        cleansed = (
            pyparsing.nestedExpr("/*", "*/").suppress().transformString(input_string)
        )
        return cleansed

    @staticmethod
    def _remove_double_dash_sql_comment(single_line):
        double_dash_pattern = re.compile(r"\s*?--.*")
        return double_dash_pattern.sub("", single_line)

    # Public API

[docs]    def execute(self, statements=None):
        """Execute itsel(f|ves)"""

        statements = statements or self.parsed
        for i, statement in enumerate(statements):
            logger.debug(
                "Executing statement %s of %s, %s lines long: %s",
                i + 1,
                len(statements),
                statement.count("\n") + 1,
                textwrap.shorten(statement, 80),
            )
            self.channel.execute_statement(statement)


[docs]    def to_table(self):
        """Executes all and tries to return a DataFrame for the result of the final query.

        This is one of two ways that laforge retrieves tables.

        .. warning::

            This is limited by the capacity of Pandas to retrieve only the final result.
            For Microsoft SQL Server, if a lengthy set of queries is desired, the most
            reliable approach appears to be a single final query after a 'go' as a batch
            gterminator.

        .. warning::

            This will rename columns that do not conform to naming standards.

        """
        assert isinstance(self.query, str)
        logger.debug("Executing SQL: %s", textwrap.shorten(self.query, 80))
        logger.debug(
            "%s queries prior to retrieval; final for df is %s chars long.",
            len(self.parsed[:-1]),
            len(self.parsed[-1]),
        )
        for stmt in self.parsed[:-1]:
            self.channel.execute_statement(stmt, fetch=False)
        df = self.channel.execute_statement(self.parsed[-1], fetch="df")
        rows, cols = df.shape
        logger.debug("Received %s rows, %s columns.", rows, cols)

        df = fix_bad_columns(df)
        return df


    def read(self):
        return self.to_table()

    def __len__(self):
        return len(self.parsed)

    def __str__(self):
        return "Script: " + "\n".join(q for q in self.parsed)

    def __repr__(self):
        return "<{} of {} statement{}>".format(
            self.__class__.__name__, len(self), ["s", ""][len(self) == 1]
        )



[docs]class Table:
    """Represents a SQL table, featuring methods to read/write DataFrames.

    .. todo :: Factor out to superclass to allow views

    """

    def __init__(self, name, channel=None, **kwargs):
        self.channel = channel if channel else Channel.grab()
        self.metadata = self.channel.metadata
        self.distro = self.channel.distro

        identifiers = self._parse_args(name, kwargs)
        try:
            self.__name = identifiers["name"]
        except KeyError:
            raise SQLIdentifierProblem("Must provide table name.")
        self.__schema = identifiers.get("schema", self.channel.schema)
        self.__database = identifiers.get("database", self.channel.database)
        self.__server = self.channel.server
        self.__metal = None

    @property
    def metal(self):
        if self.__metal is None:
            self.__metal = sa.Table(
                self.name,
                self.metadata,
                autoload=True,
                autoload_with=self.channel.engine,
                extend_existing=True,
            )
        return self.__metal

    @property
    def identifiers(self):
        return {
            "server": self.server,
            "database": self.database,
            "schema": self.schema,
            "name": self.name,
        }

    @property
    def server(self):
        return self.__server

    @property
    def database(self):
        return self.__database

    @property
    def schema(self):
        return self.__schema

    @property
    def name(self):
        return self.__name

    def _parse_args(self, name, kwargs):

        id_dict = {
            "schema": kwargs.get("schema", self.channel.schema),
            "database": kwargs.get("database", self.channel.database),
            "server": kwargs.get("server", self.channel.server),
        }

        parts_dict = {
            k: v
            for k, v in zip(
                ["name", "schema", "database", "server"], reversed(name.split("."))
            )
            if v
        }
        id_dict.update(parts_dict)
        if "name" in id_dict:
            Identifier(id_dict["name"]).check()
        return id_dict

    # API

    def exists(self):
        insp = sa.inspect(self.channel.engine)
        tables = insp.get_table_names(schema=self.schema or None)
        return self.name in tables

    def resolve(self, strict=False):
        if strict and not self.exists():
            raise SQLTableNotFound("{} does not exist.".format(self))
        return self.distro.resolver.format(**self.identifiers)

[docs]    def write(self, df, if_exists="replace"):
        """From DataFrame, create a new table and fill it with values"""
        try:
            if df.empty:
                raise RuntimeError("DataFrame to write is empty!")
        except AttributeError:
            raise RuntimeError(f"Can only write DataFrame, not {type(df)}")

        if "" in df.columns:
            df = fix_bad_columns(df)
        dtypes = self.distro.determine_dtypes(df)

        df.to_sql(
            name=self.name,
            con=self.channel.engine,
            schema=self.schema or None,  # sqlite can't use "" or it craps out
            if_exists=if_exists,
            index=False,
            dtype=dtypes,
        )


[docs]    def read(self):
        """Return the full table as a DataFrame"""
        select_all = sa.select([self.metal])
        return pd.read_sql(select_all, con=self.metadata.bind)


[docs]    def drop(self, ignore_existence=False):
        """Delete the table within SQL"""

        if self.exists():
            self.metal.drop()
        elif not ignore_existence:
            raise SQLTableNotFound(self)
        assert not self.exists()
        logger.debug("%s dropped.", self)


    def __len__(self):
        count_query = sa.select([sa.func.count()]).select_from(self.metal)
        return int(Scalar(self.metadata.bind.execute(count_query)))

    def __str__(self):
        return self.resolve(strict=False)

    def __repr__(self):
        return f"Table('{self}')"

    def __eq__(self, other):
        return hash(self) == hash(other)

    def __hash__(self):
        return hash(self.metal)



[docs]class Scalar:
    """Little helper to produce clearly typed single (upper left) ResultProxy result."""

    def __init__(self, prox):
        self.item = prox.first()[0]
        prox.close()

    def __int__(self):
        return int(self.item)

    def __str__(self):
        return str(self.item)



[docs]class Identifier:
    """Single standardized variable/database/schema/table/column/anything identifier.

    .. todo::
        class InvalidIdentifierError
        relay_id_problem(identifier, action, reason=None, replacement=None)
    """

    # A-Z, a-z, 0-9, @ # $ _ mostly okay for table name following first letter
    VALID_CHARACTERS_AFTER_FIRST = r"[\w@_#$]+"
    # Unless it's the first character, which can't be a number or $
    # So a complete name needs to be a block starting with a proper lead character
    # and (possibly) continuing with valid characters
    VALID_NAME_PATTERN = r"[A-Za-z@_#][\w@_#$]*"

    WHITELIST = [":memory:", "tables"]
    BLACKLIST = ["?column?", "", None]

    def __init__(self, user_input, extra=None):
        """

        :param user_input: Something that can be converted into a useful string.

        :param extra: Additional something that could be usefully appended/exchanged
        with the native identifier.

        .. todo:: Can this be fully idempotent?

        .. todo:: Re-validate fallbacks?

        """
        self.original = user_input

        if self.original in self.WHITELIST:
            self.normalized = self.original
        elif self.original in self.BLACKLIST:
            self.normalized = self._normalize("", leading_underscore=False, extra=extra)
        else:
            stringed_input = str(self.original).strip()
            self.normalized = self._normalize(
                stringed_input,
                leading_underscore=stringed_input.strip().startswith("_"),
                extra=extra,
            )

    def check(self):
        if self.normalized == self.original:
            return True
        logger.debug(
            "Identifier [%s] suggested normalization: [%s].",
            self.original,
            self.normalized,
        )
        return False

    def _normalize(self, working, leading_underscore, extra):
        working = self._replace_characters(working)
        working = self._fix(working, extra)
        working = self._stylize(working, leading_underscore)
        working = self._shorten(working)
        working = self._amend(working)
        return working

    @classmethod
    def _replace_characters(cls, attempt, replacement="_"):
        # Strip out non-valid characters, replace with replacement
        attempt = replacement.join(
            re.findall(cls.VALID_CHARACTERS_AFTER_FIRST, attempt)
        )
        return attempt

    def _fix(self, s, extra=None):
        hit = re.search(self.VALID_NAME_PATTERN, s)
        if hit:
            return hit.group(0)
        # Lack of match: no usable first character (could be blank/all specials)
        # But we do need something to work with
        if not s and extra is None:
            raise SQLIdentifierProblem("Empty identifier requires extra input")
        fixed = f"column_{s or extra}"
        logger.warning(f"No useful name from: [{s}], replaced with: [{fixed}]")
        return fixed

    @staticmethod
    def _stylize(attempt, leading_underscore):
        # Don't add a leading underscore if it wasn't there already (junk replacement)
        if not leading_underscore:
            attempt = attempt.lstrip("_")
        return attempt

    @staticmethod
    def _shorten(s, max_length=62, warning_length=255):
        """Cut off lengthy identifiers.

        .. note ::

            SQL Server allows 128 (116 for temp); postgre 63,  MySQL 64.
            This currently uses 62 as a lowest common denominator.

        :param attempt:
        :param max_length:  (Default value = 62)
        :param warning_length:  (Default value = 255)

        """
        shortened = s[:max_length]
        if shortened == s:
            return s
        display_wings = (max_length + 6) // 2
        display = f"{s[:display_wings]}[...]{s[-display_wings:]}"
        if len(s) >= warning_length:
            logger.warning("Too long to be a reasonable identifier name: %s", display)
        logger.warning("Truncated [%s] into [%s].", display, shortened)
        return shortened

    @classmethod
    def _amend(cls, s, suffix="_"):
        """

        :param attempt:
        :param suffix:  (Default value = "_")

        """
        initial_attempt = s
        while is_reserved_word(s):
            s = s + suffix
            assert len(s) > len(initial_attempt)
        if initial_attempt != s:
            logger.debug("Reserved word '%s' amended to '%s'", initial_attempt, s)
        return s

    def __str__(self):
        return self.normalized



def fix_bad_columns(df):
    badnames = set(Identifier.BLACKLIST).intersection(df.columns)
    leading_numbers = any(x for x in df.columns if x[:1].isdigit())
    if not badnames and not leading_numbers:
        return df
    new_columns = [Identifier(c, extra=i).normalized for i, c in enumerate(df.columns)]
    new_df = df.set_axis(labels=new_columns, axis="columns", inplace=False)
    return new_df


"""
Copyright 2019 Matt VanEseltine.

This file is part of laforge.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.  See the GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with laforge.  If not, see <https://www.gnu.org/licenses/>.
"""




          

      

      

    

  

    
      
          
            
  Source code for laforge.tech

import random
import re
from copy import deepcopy
from pathlib import Path

import yaml

STATEMENTS_FILE = Path(__file__).parent / "data" / "tech_inputs.yaml"
STATEMENTS_CONTENT = yaml.safe_load(STATEMENTS_FILE.read_text())


class ModifiableVerb:
    def __init__(self, verb_info):
        self.root, self.s_present, self.s_past, self.s_gerund, *prefixes = verb_info
        self.prefix = random.choice(prefixes)

    @property
    def present(self):
        return self.prefix + self.root + self.s_present

    @property
    def past(self):
        return self.prefix + self.root + self.s_past

    @property
    def gerund(self):
        return self.prefix + self.root + self.s_gerund


class Technobabbler:

    _content = {**STATEMENTS_CONTENT}

    def __init__(self):
        self.content = deepcopy(self._content)
        for key in self.content:
            random.shuffle(self.content[key])

    def babble(self):
        completed_babble = self.generate("statement")
        return capitalize_sentences(completed_babble)

    @classmethod
    def find(cls, match="", tries=100):
        for _ in range(tries):
            attempt = cls().babble()
            if re.search(match, attempt, flags=re.IGNORECASE):
                return attempt
        return cls().generate("apology")

    def generate(self, item):
        if item.startswith("verb_"):
            verb_info = self.content["verb"].pop().split(",")
            verb = ModifiableVerb(verb_info)
            result = getattr(verb, item[5:])
        else:
            result = (
                self.content[item].pop()
                if len(self.content[item]) > 1
                else self.content[item][0]
            )
        result = result.format_map(self)
        return result

    def __getitem__(self, item):
        return self.generate(item)


def capitalize_sentences(phrase):
    return "".join(make_first_upper(x) for x in re.split("([!?.] )", phrase))


[docs]def make_first_upper(s):
    """Uppercase the first letter of s, leaving the rest alone."""
    return s[:1].upper() + s[1:]



"""
Copyright 2019 Matt VanEseltine.

This file is part of laforge.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.  See the GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with laforge.  If not, see <https://www.gnu.org/licenses/>.
"""




          

      

      

    

  

    
      
          
            
  Source code for laforge.toolbox

""" Handful of utility functions

.. note:: These intentionally *only* depend on builtins.

.. note:: Some copyright information within this file is identified per-block below.
"""


[docs]def flatten(foo):
    """Take any set of nests in an iterator and reduce it into one generator.

    'Nests' include any iterable except strings.

    :param foo:

    .. note::

        :py:func:`flatten` was authored
        by `Amber Yust <https://stackoverflow.com/users/148870/amber>`_
        at https://stackoverflow.com/a/5286571. This function is not claimed
        under the laforge license.

    """
    # pylint: disable=invalid-name,blacklisted-name
    for x in foo:
        if hasattr(x, "__iter__") and not isinstance(x, str):
            for y in flatten(x):
                yield y
        else:
            yield x



"""
Copyright 2019 Matt VanEseltine.

This file is part of laforge.

laforge is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

laforge is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.  See the GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with laforge.  If not, see <https://www.gnu.org/licenses/>.
"""
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