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Experimental Python Requirements Calculator


 [https://github.com/crepererum/eprc/releases]
 [https://pypi.python.org/pypi/eprc]
 [https://github.com/crepererum/eprc/blob/master/LICENSE]This is an experimental approach to fix one of the most fundamental issues
with pip [https://pip.pypa.io/]: The lack of a dependency resolver [https://github.com/pypa/pip/issues/988].


Warning

Do not use this on production systems. It is highly experimtal and may
contain security bugs!




Requirements

To use eprc, you need the following components:


	Python 2.7 (for eprc and the extractors)

	Java 7 or 8 (for the solver)

	Redis (for caching/storage)






Usage

Make sure that Redis is up and running and that the project that you want to
install has a setup.py. Now lets generate a requirements.txt file that has
a closed and optimal set of packages:

eprc calc path/to/project






Hint

This might take a while because eprc fetches all versions of all somehow
required packages and tries to extras meta information. This is only done
once because Redis caches this meta data for future sessions. There are
plans to set up a public caching server.




Caution

In case that eprc is not able to find a requirements set without conflicts,
you will only get a message and no requirements.txt file will be
written. Sadly there won’t be any information about the packages that
resulted in the conflict.



In case that eprc was able to find a requirements set without conflicts, you can
now install this set and your project:

pip install requirements.txt
cd path/to/project && python setup.py install






Tip

Use eprc calc –help to get more information about the different options
and how to calculate a requirements set for multiple projects
simultaneously.
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Database


	
class eprc.database.Database(host, port, db)[source]

	
	
all_versions(name)[source]

	




	
get(name, version)[source]

	




	
static name_version_to_key(name, version)[source]

	




	
set(name, version, data)[source]
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Extractor


	
class eprc.extractor.Extractor(virtualenv, tmpdir, pypi, extractors_path='/var/build/user_builds/eprc/checkouts/latest/eprc/extractors')[source]

	
	
from_native(db, name)[source]

	




	
from_path(path, db, name=None, version=None)[source]

	




	
from_pypi(db, name, version)[source]
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PyPi


	
class eprc.pypi.PyPi[source]

	
	
package_releases(name)[source]

	Use weird PIP system instead of the official PyPi API.

They sometimes provide different results. But because eprc is intended
to be used with PIP, we accept this buggy system here.






	
real_name(package_name, timeout=None)[source]

	Replaces buggy pkgtools.pypi.real_name.






	
release_urls(name, version)[source]
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Scheduler


	
class eprc.scheduler.Scheduler(db, extractor, pypi, verbosity=1)[source]

	
	
add_todos_from_db(name, version, extra='')[source]

	




	
blacklist_version(name, version)[source]

	




	
done_with_all_versions(name, extra)[source]

	




	
get()[source]

	




	
is_version_blacklisted(name, version)[source]

	




	
process_cached(name, extra)[source]

	




	
process_extract(name, extra)[source]

	











          

      

      

    


    
         Copyright 2015, Marco Neumann.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	eprc 0.1.0 documentation 
 
      

    


    
      
          
            
  
Solver


	
class eprc.solver.VariableRegister[source]

	
	
VIRTUAL_VERSION = ('*virtual', '*final')

	




	
get_virtual_variable()[source]

	




	
register_set(name, versions, extras)[source]

	




	
register_single(name, version, extras)[source]

	








	
eprc.solver.solve(scheduler, db, must_satisfy, tmpdir, solver, outpath, include_starting_points=False)[source]
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Utils


	
exception eprc.utils.HandledError(msg, *args, **kwargs)[source]

	




	
eprc.utils.TemporaryDirectory(*args, **kwds)[source]

	




	
eprc.utils.normalize(string)[source]
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  Source code for eprc.utils

import contextlib
import re
import shutil
import tempfile


[docs]class HandledError(Exception):
    def __init__(self, msg, *args, **kwargs):
        super(Exception, self).__init__()
        self.message = msg.format(*args, **kwargs)



@contextlib.contextmanager
[docs]def TemporaryDirectory():
    name = tempfile.mkdtemp()
    try:
        yield name
    finally:
        shutil.rmtree(name)



[docs]def normalize(string):
    string = string.strip()\
        .lower()\
        .replace("_", "-")

    return re.sub("[^a-z0-9.-]", "", string)
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  Source code for eprc.pypi

import urllib2

import pip.download
import pip.index

import pkgtools.pypi


[docs]class PyPi(object):
    def __init__(self):
        self.pypi = pkgtools.pypi.PyPIXmlRpc()
        self.pip_packagefinder = pip.index.PackageFinder(
            find_links=[],
            index_urls=['https://pypi.python.org/simple'],
            session=pip.download.PipSession()
        )

[docs]    def package_releases(self, name):
        """Use weird PIP system instead of the official PyPi API.

        They sometimes provide different results. But because eprc is intended
        to be used with PIP, we accept this buggy system here."""
        return list(set(
            str(candidate.version)
            for candidate in self.pip_packagefinder._find_all_versions(name)
        ))


[docs]    def release_urls(self, name, version):
        return self.pypi.release_urls(name, version)


[docs]    def real_name(self, package_name, timeout=None):
        """Replaces buggy pkgtools.pypi.real_name."""
        r = urllib2.Request(
            'http://pypi.python.org/pypi/{0}'.format(package_name)
        )
        return urllib2.urlopen(r, timeout=timeout).geturl().split('/')[-1]
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  All modules for which code is available


		eprc.database


		eprc.extractor


		eprc.pypi


		eprc.scheduler


		eprc.solver


		eprc.utils
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  Source code for eprc.scheduler

import itertools
import logging
import urllib2

import utils

[docs]class Scheduler(object):
    def __init__(self, db, extractor, pypi, verbosity=1):
        self.db = db
        self.extractor = extractor
        self.pypi = pypi
        self.done = set()
        self.todo = set()
        self.blacklist = set()
        self.report_counter = 0
        self.verbosity = verbosity

    def __str__(self):
        return "Scheduler done={} todo={} blacklisted={}".format(
            len(self.done),
            len(self.todo),
            len(self.blacklist)
        )

[docs]    def get(self):
        entry = None
        while self.todo and not entry:
            candidate = self.todo.pop()
            if candidate not in self.done:
                entry = candidate

        self.report_counter += 1
        if self.report_counter >= self.verbosity:
            self.report_counter = 0
            logging.info(str(self))

        return entry


[docs]    def add_todos_from_db(self, name, version, extra=''):
        def add_to_todo(pkg):
            for extra_wish in itertools.chain([''], pkg['extras']):
                candidate = (utils.normalize(pkg['name']), utils.normalize(extra_wish))
                if candidate not in self.done:
                    self.todo.add(candidate)

        data = self.db.get(name, version)

        # always add the defaults (without extras)
        for pkg in itertools.chain(
                data['setup_requires'],
                data['install_requires'],
                data['tests_require']):
            add_to_todo(pkg)

        if extra:
            for pkg in data['extras_require'].get(extra, []):
                add_to_todo(pkg)


[docs]    def done_with_all_versions(self, name, extra):
        self.done.add((utils.normalize(name), utils.normalize(extra)))


[docs]    def blacklist_version(self, name, version):
        self.blacklist.add((utils.normalize(name), utils.normalize(version)))


[docs]    def is_version_blacklisted(self, name, version):
        return (utils.normalize(name), utils.normalize(version)) in self.blacklist


[docs]    def process_cached(self, name, extra):
        all_versions = self.db.all_versions(name)
        if not all_versions:
            logging.warn("No versions found for {}".format(name))

        for version in all_versions:
            self.add_todos_from_db(name, version, extra)

        self.done_with_all_versions(name, extra)


[docs]    def process_extract(self, name, extra):
        native_result = self.extractor.from_native(self.db, name)

        try:
            name = self.pypi.real_name(name)
        except urllib2.HTTPError:
            logging.warning("PyPi error for {}".format(name))
            return

        versions = self.pypi.package_releases(name)
        if not versions and not native_result:
            logging.warn("No versions found for {}".format(name))
            return

        for version in versions:
            data = self.db.get(name, version)
            if data:
                logging.info("Cached {}:{}".format(utils.normalize(name), utils.normalize(version)))
            elif self.is_version_blacklisted(name, version):
                logging.info("Blacklisted {}:{}".format(name, version))
            else:
                try:
                    logging.info(
                        "Fetching {}:{}".format(
                            utils.normalize(name),
                            utils.normalize(version)
                        )
                    )
                    data = self.extractor.from_pypi(self.db, name, version)

                    # did we get something useful?
                    if not data:
                        self.blacklist_version(name, version)
                except Exception as e:
                    logging.warn(
                        "Unhandled exception while processing {}:{} - {}".format(
                            name,
                            version,
                            e
                        )
                    )
                    self.blacklist_version(name, version)

            # register
            data = self.db.get(name, version)
            if data:
                self.add_todos_from_db(data['name'], data['version'], extra)

        self.done_with_all_versions(name, extra)
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  Source code for eprc.database

import redis
import json

import utils


[docs]class Database(object):
    def __init__(self, host, port, db):
        self.redis = redis.StrictRedis(host=host, port=port, db=db)

    @staticmethod
[docs]    def name_version_to_key(name, version):
        return "{}:{}".format(utils.normalize(name), utils.normalize(version))


[docs]    def set(self, name, version, data):
        self.redis.set(
            self.name_version_to_key(name, version),
            json.dumps(data)
        )


[docs]    def get(self, name, version):
        string = self.redis.get(self.name_version_to_key(name, version))
        if string:
            return json.loads(string)
        else:
            return None


[docs]    def all_versions(self, name):
        return [
            key.split(":")[1]
            for key in self.redis.keys("{}:*".format(utils.normalize(name)))
        ]
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  Source code for eprc.solver

import itertools
import json
import logging
import os.path
import pkg_resources
import subprocess


[docs]class VariableRegister(object):
    VIRTUAL_VERSION = pkg_resources.parse_version("virtual")

    def __init__(self):
        self.map_set = {}            # (name, set(version), extra) -> variable
        self.map_set_rev = {}        # variable -> (name, set(version), extra)
        self.map_single = {}         # (name, version, extra) -> variable
        self.map_single_rev = {}     # variable -> (name, version, extra)
        self.versions_register = {}  # name -> set(set(version))
        self.count = 1

[docs]    def register_set(self, name, versions, extras):
        for e in extras:
            key = (name, frozenset(versions), e)
            if key in self.map_set:
                raise Error("Unreachable!")
            else:
                variable = self.count
                self.count += 1
                self.map_set[key] = variable
                self.map_set_rev[variable] = key


[docs]    def register_single(self, name, version, extras):
        if name not in self.versions_register:
            self.versions_register[name] = set()
        self.versions_register[name].add(version)

        for e in extras:
            key = (name, version, e)
            if key in self.map_single:
                raise Error("Unreachable!")
            else:
                variable = self.count
                self.count += 1
                self.map_single[key] = variable
                self.map_single_rev[variable] = key


[docs]    def get_virtual_variable(self):
        variable = self.count
        self.count += 1
        return variable




[docs]def solve(scheduler, db, must_satisfy, tmpdir, solver, outpath, include_starting_points=False):
    register = VariableRegister()

    # get all names and known extras
    name_extras = dict()
    for name, extra in scheduler.done:
        if name not in name_extras:
            name_extras[name] = set()
        name_extras[name].add(extra)

    for name in name_extras.iterkeys():
        name_extras[name].add("")

    # register all names
    # also compress single versions to set of versions if the
    # requirements are identical
    # FIXME separate extras from core
    for name in name_extras.iterkeys():
        all_versions = [
            pkg_resources.parse_version(version)
            for version in db.all_versions(name)
        ]
        if not all_versions:
            logging.warn("Create virtual version for {}".format(name))
            all_versions = [VariableRegister.VIRTUAL_VERSION]

        aliases = {}
        for version in all_versions:
            data = db.get(name, str(version))
            normalized = json.dumps(data, sort_keys=True)
            if normalized not in aliases:
                aliases[normalized] = set()
            aliases[normalized].add(version)
            register.register_single(name, version, name_extras[name])

        for data_json, versions in aliases.iteritems():
            register.register_set(name, versions, name_extras[name])

    opb_optimization = []
    opb_clauses = []

    # clauses for requirements
    for (name, versions, extra), variable in register.map_set.iteritems():
        data = db.get(name, str(iter(versions).next()))
        if not data:
            continue

        if extra:
            requirement_iter = data['extras_require'].get(extra, [])
        else:
            requirement_iter = itertools.chain(data['install_requires'], data['tests_require'], data['setup_requires'])

        # create representation variable for the entire set of versions and link it
        # (e.g. at least one version variable is true => set variable must be true)
        #     (V1 v v2 v ... v VN => SET)
        #     <=> ((V1 v V2 v .. v VN) v -SET)
        set_variable = register.get_virtual_variable()
        setlink_clause = ""
        for version in versions:
            variable = register.map_single[(name, version, extra)]
            setlink_clause += "-1 x{}  ".format(variable)
        setlink_clause += "{} x{}  >=  0;".format(len(versions), set_variable)
        opb_clauses.append(setlink_clause)

        for requ_data in requirement_iter:
            # build requirement object from requ_data
            # official version:
            #
            #     requirement_string = "{}".format(requ_data['name'])
            #     if requ_data['specs']:
            #         requirement_string += ','.join("{}{}".format(spec["op"], spec["version"]) for spec in requ_data['specs'])
            #     requirement = pkg_resources.Requirement.parse(requirement_string)
            #
            # but that is too slow, so use the undocumented API
            requirement = pkg_resources.Requirement(
                requ_data['name'],
                [(spec['op'], spec['version']) for spec in requ_data['specs']],
                requ_data['extras']
            )


            # create virtual variable for that requirement
            # and make the set variable require this virtual variable
            virtual_variable = register.get_virtual_variable()
            opb_clauses.append("-1 x{}  1 x{}  >=  0;".format(set_variable, virtual_variable))

            # check all known versions against this requirement
            # and put them in a possible set of satisfiying variable for the virtual object
            # `VIRT => V1 v V2 v ... v VN`
            or_clause = "-1 x{}".format(virtual_variable)
            requ_versions = register.versions_register.get(requ_data['name'], set())
            if not requ_versions:
                # oops, we can never satisfy this
                # opb_clauses.append("-1 x{}  >=  1;".format(variable))
                pass # DEBUG
            for requ_version in requ_versions:
                if (requ_version == VariableRegister.VIRTUAL_VERSION) or (requ_version in requirement):
                    # add constraint for base + all requested extras
                    for requ_extra in itertools.chain([''], requ_data['extras']):
                        requ_variable = register.map_single[(requ_data['name'], requ_version, requ_extra)]
                        or_clause += "  1 x{}".format(requ_variable)

            # finish the or-clause and push it
            or_clause += "  >=  0;"
            opb_clauses.append(or_clause)

    # clauses for general information of packages
    for name, versions in register.versions_register.iteritems():
        # maximum one version
        opb_clauses.append(
            "  ".join(
                "-1 x{}".format(register.map_single[name, version, ''])
                for version in versions
            ) + "  >=  -1;"
        )

        # extras require base
        for version in versions:
            variable_base = register.map_single[name, version, '']
            for extra in name_extras[name]:
                if extra:
                    variable_extra = register.map_single[name, version, extra]
                    opb_clauses.append("-1 x{}  1 x{}  >= 0;".format(variable_extra, variable_base))

        # order versions by history for optimization
        # FIXME add ability to require minimal version
        # FIXME implement better weights for versions
        #       (e.g. 0.1.0, 0.1.1, 0.2.0)
        for weight, version in enumerate(sorted(versions, reverse=True)):
            opb_optimization.append("{} x{}".format(weight, register.map_single[name, version, '']))

    # initial starting point
    for name, version in must_satisfy:
        variable = register.map_single[(name, pkg_resources.parse_version(version), '')]
        opb_clauses.append("1 x{}  >=  1;".format(variable))

    # write opb file
    opb_filepath = os.path.join(tmpdir, "to_solve.opb")
    with open(opb_filepath, "w") as opb_file:
        opb_file.write("* #variable= {} #constraint= {}\n".format(register.count, len(opb_clauses)))
        opb_file.write("min: ")
        for x in opb_optimization:
            opb_file.write(x)
            opb_file.write(" ")
        opb_file.write(";\n")

        for clause in opb_clauses:
            opb_file.write(clause)
            opb_file.write("\n")

    logging.info("#Variables = {}   #Constraints= {}".format(register.count, len(opb_clauses)))
    # run solver
    result_path = os.path.join(tmpdir, "result.txt")
    subprocess.check_call(
        "{} {} | tee {}".format(solver, opb_filepath, result_path),
        shell=True
    )

    # analyze result
    result_status = None
    result_result = None
    with open(result_path) as result_file:
        for line in result_file:
            line = line.strip()
            if line.startswith("s"):
                result_status = line[2:]
            elif line.startswith("v"):
                result_result = line[2:]
    if result_status == "OPTIMUM FOUND":
        packages = {}
        for part in result_result.split(" "):
            # only looking for true assigments
            if part.startswith("x"):
                variable = int(part[1:])
                if variable in register.map_single_rev:
                    name, version, extra = register.map_single_rev[variable]
                    if (name, version) not in packages:
                        packages[(name, version)] = set()
                    packages[(name, version)].add(extra)

        with open(outpath, "w") as outfile:
            exclude = set()
            if not include_starting_points:
                exclude = set(name for name, _version in must_satisfy)

            for (name, version), extras in sorted(
                    packages.iteritems(),
                    key=lambda ((name, _version), _extras): name):
                if name not in exclude:
                    requirement_string = "{}".format(name)

                    if version != VariableRegister.VIRTUAL_VERSION:
                        requirement_string += "=={}".format(version)

                    extras.remove("")
                    if extras:
                        requirement_string += "[" + ",".join(sorted(extras)) + "]"

                    outfile.write(requirement_string)
                    outfile.write("\n")

        logging.info("Wrote requirements to {}".format(outpath))
    else:
        logging.error("Cannot find a solution")
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  Source code for eprc.extractor

import json
import logging
import os.path
import pkg_resources
import shutil
import subprocess
import tarfile
import urllib2
import zipfile

import utils


[docs]class Extractor(object):
    def __init__(
            self,
            virtualenv,
            tmpdir,
            pypi,
            extractors_path=pkg_resources.resource_filename(
                __name__,
                "extractors"
            )
            ):
        self.extractor_setup_py = os.path.join(extractors_path, "setup_py.py")
        self.extractor_bundled = os.path.join(extractors_path, "bundled.py")
        self.virtualenv = virtualenv
        self.tmpdir = tmpdir
        self.pypi = pypi

    def _run_extractor(
            self,
            pyfile,
            args=None,
            cwd=None,
            env=None,
            packages=None):
        if not env:
            env = os.environ.copy()
        extract_path = os.path.join(self.tmpdir, "extractor_result.json")
        env['ILLUVATAR_EXTRACT_PATH'] = extract_path

        # FIXME do not create a new venv all the time
        # ideas:
        #  - overlay fs
        #  - clone (copy does not work, use virtualenv-clone)
        #  - copy + `virtualenv --relocatable ENV`
        #    (see https://pypi.python.org/pypi/virtualenv/1.3.1#making-environments-relocatable)
        with open(os.devnull, "w") as fnull:
            venvdir = os.path.join(self.tmpdir, "venv")
            subprocess.check_call(
                [self.virtualenv, venvdir],
                stdout=fnull
            )
            pip = os.path.join(venvdir, "bin", "pip")

            if packages:
                args = [pip, "install"]
                args.extend(packages)
                subprocess.check_call(
                    args,
                    stdout=fnull
                )

        try:
            python = os.path.join(venvdir, "bin", "python")

            what_to_call = [python, os.path.abspath(pyfile)]
            if args:
                what_to_call.extend(args)

            subprocess.check_call(
                what_to_call,
                cwd=cwd,
                env=env
            )
            shutil.rmtree(venvdir)

            with open(extract_path, 'r') as infile:
                data = json.load(infile)
            os.remove(extract_path)

            return data
        except subprocess.CalledProcessError:
            return None

[docs]    def from_path(self, path, db, name=None, version=None):
        logging.debug("Extract from '{}'".format(path))

        # fire up setup_py.py
        data = self._run_extractor(
            pyfile=self.extractor_setup_py,
            cwd=path,
            packages=["mock"]
        )

        if data:
            # try to fix some weird cases (e.g. numpy)
            if name and data['name'] == 'None':
                data['name'] = name
            if version and data['version'] == 'None':
                data['version'] = version

            # some packages are messed up
            if name and utils.normalize(name) != utils.normalize(data['name']):
                logging.warn(
                    "Package '{}':'{}' gives wrong name '{}'".format(
                        name,
                        version,
                        data['name']
                    )
                )
                data['name'] = name
            if name \
                    and version \
                    and utils.normalize(version) != utils.normalize(data['version']):
                logging.warn(
                    "Package '{}':'{}' gives wrong version '{}'".format(
                        name,
                        version,
                        data['version']
                    )
                )
                data['version'] = version

            db.set(data['name'], data['version'], data)
            return data
        else:
            return None


[docs]    def from_pypi(self, db, name, version):
        name = self.pypi.real_name(name)

        # find source package
        url = None
        for entry in self.pypi.release_urls(name, version):
            if entry['packagetype'] == 'sdist':
                url = entry['url']
        if not url:
            logging.warn("No source URL found for {}:{}".format(name, version))
            return None

        # download source package
        archive_path = os.path.join(self.tmpdir, os.path.basename(url))
        fp = urllib2.urlopen(url)
        with open(archive_path, "wb") as archive_file:
            archive_file.write(fp.read())

        # extract archive
        # FIXME be smarter and more secure about extraction
        #       (paths, permissions, ...)
        extracted_path = archive_path + ".extracted"
        if archive_path.endswith("zip"):
            with zipfile.ZipFile(archive_path, "r") as archive_file:
                archive_file.extractall(extracted_path)
        else:
            with tarfile.open(archive_path, "r:gz") as archive_file:
                archive_file.extractall(extracted_path)
        os.remove(archive_path)

        # extract dependency information
        # FIXME be smarter about finding setup.py
        target_path = os.path.join(
            extracted_path,
            os.listdir(extracted_path)[0]
        )
        data = self.from_path(
            target_path,
            db,
            utils.normalize(name),
            utils.normalize(version)
        )
        shutil.rmtree(extracted_path)

        return data


[docs]    def from_native(self, db, name):
        try:
            # only try to extract it if module exist
            __import__(utils.normalize(name))
            data_simple = self._run_extractor(
                pyfile=self.extractor_bundled,
                args=[utils.normalize(name)]
            )
            if data_simple:
                data = {
                    'name': utils.normalize(data_simple['name']),
                    'version': utils.normalize(data_simple['version']),
                    'setup_requires': [],
                    'install_requires': [],
                    'tests_require': [],
                    'extras_require': {}
                }
                db.set(data['name'], data['version'], data)
                return data
            else:
                return None
        except ImportError:
            return None
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