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README: Challenges

Library to assist programming, testing and execution of solutions for coding challenges like those on stepik.org or
rosalind.info.

Find the full documentation at Readthedocs [http://challenges.readthedocs.io].


	State

	beta



	License

	MIT



	Author

	Elmar Hinz



	Repository

	https://github.com/elmar-hinz/Python.Challenges



	Documentation

	http://challenges.readthedocs.io [image: Documentation Status] [http://challenges.readthedocs.io/en/latest/?badge=latest]



	Installation

	https://pypi.org/project/challenges/






Hello world

from challenges import Challenge

class AddChallenge(Challenge):

    sample = '''
        5, 6
    '''

    expect = '''
        11
    '''

    def build(self):
        self.model = self.line_to_integers(0)

    def calc(self):
        self.result = self.model[0] + self.model[1]

    def format(self):
        self.output = str(self.result)





The class to write lets you focus on the core algorithms of the challenge while keeping stuff like opening, reading and
writing of files out of the way. You inherit several methods to set up the model or to format your result for writing.

While the class attribute sample just holds a minimal example of the input, the actual input is later injected by
the Challenge Runner via the command line. In Bioinformatics this is often a large file of DNA.


Hint

See a more verbose example of HelloWorld and other examples.


	HelloWorldChallenge [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloWorld/challenge.py]


	HelloWorldTest [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloWorld/test.py]


	HelloFastaChallenge [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloFasta/challenge.py]


	HelloFastaTest [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloFasta/test.py]


	HelloGraphChallenge [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloGraph/challenge.py]


	HelloGraphTest [https://github.com/elmar-hinz/Python.Challenges/blob/master/HelloGraph/test.py]









Features



	listing available challenges


	scaffolding a new challenge directory with a challenge class and a unit test class


	executing the sample from the sample class attribute


	reading input files from the command line


	output formatted result on the command line


	writing sample.txt and matching result.txt into the challenges directory


	running the unit test case of a challenge


	reading lines with integers


	reading lines with floats


	reading lines with words


	reading fasta input










Directory layout

Lets call the base directory of your challenges project myChallenges/. Name it however you like.

myChallenges/
    Challenge1/__init__.py
    Challenge1/challenge.py
    Challenge1/test.py
    Challenge2/__init__.py
    Challenge2/challenge.py
    Challenge2/test.py
    ... more challenges ...





The names Challenge1 and Challenge2 are just placeholders for the names you choose during scaffolding.


Hint

The files __init__.py are empty. They help unittest tools like nosetest to locate the files.






Challenge runner


Important

Always move into the base directory to use the Challenge Runner.




List the available challenges

prompt> challenge --list
* Challenge1
* Challenge2
* ...








Scaffolding a new challenge

prompt> challenge --scaffold Challenge3





You now find the files:

myChallenges/
    Challenge3/__init__.py
    Challenge3/challenge.py
    Challenge3/test.py





Check it’s working by running the unit test case.

prompt> challenge --unittest Challenge3
.sss.
----------------------------------------------------------------------
Ran 5 tests in 0.006s

OK (skipped=3)








Run <sample> from the class file

This is the small sample directly coded into the challenge class.

prompt> challenge --klass Challenge1
[the result output goes here]






Hint

You will automatically find the latest output in two files, independent from the input method you choose.

myChallenges/Challenge1/latest.txt
myChallenges/latest.txt





These files are just for convenience and are overwritten by the next run.






Read sample from an input file

prompt> challenge Challenge1 --file ~/Downloads/data.txt
[the result output goes here]








Storing data and results

Did you pass the challenge? Was the online grader content with the upload of latest.txt? Then you should store data
and result.

prompt> challenge Challenge1 --file ~/Downloads/data.txt --write





You will find the files:

myChallenges/Challenge1/sample.txt
myChallenges/Challenge1/result.txt





This files are stored until the next run with the –write flag.




Help

To quickly see all available options.

challenge --help






Tip

For every double dashed option there is a single dashed one letter shortcut. Help lists them all.


prompt> challenge Challenge1 –scaffold
prompt> challenge Challenge1 -s







Tip

You can palce the dashed options behind the name of the challenge. This makes it easy to exchange them.
Practical usage may look like this.

prompt> challenge ExampleProblem -s
prompt> challenge ExampleProblem -u
prompt> challenge ExampleProblem -k
prompt> challenge ExampleProblem -f ~/Downloads/data.txt
prompt> challenge ExampleProblem -f ~/Downloads/data.txt -w












Naming conventions

The naming conventions follow the standards as defined by PEP 8 [https://www.python.org/dev/peps/pep-0008/] Style Guide for Python Code

There are two deliberate exceptions:


	Challenge module names are CamelCase:


In contradiction to the style guide directories of the challenges are not all lowercase. Especially the
first character must be uppercase. This is used to find and list the challenge directories between other modules.
If the name of your challenge is ExampleProblem then this are the required names:


	directory

	ExampleProblem/



	challenge file

	ExampleProblem/challenge.py



	unittest file

	ExampleProblem/test.py



	full qualified challenge class

	ExampleProblem.challenge.ExampleProblemChallenge



	full qualified test class

	ExampleProblem.test.ExampleProblemTest





This is automatically wired up during scaffolding.

Abbreviations or codes like on Rosalind [http://rosalind.info] may be all uppercase  or camelcase, RSUB or Rsub.






	Inherited class attributes and methods don’t have a leading underscore:


The inherited functions and methods of the challenge are not a public API and the style guides recommends leading
underscores. As inheritance is a core concept of the challenge class, this would lead to a hell of leading
underscores. For this reason we don’t follow the style guide in this recommendation.













Tip

One useful advantage of naming the directory just like your challenge is, that you can use the path expansion
mechanism of the shell. Write the first characters of the directory name and hit <TAB>. Now you can use the
directory name as name of the challenge. A trailing slash is discarded. The following two inputs are equivalent.

prompt> challenge -k ExampleProblem
prompt> challenge -k ExampleProblem/










Installation


Important

This software requires Python 3.




Clone from Github

You can clone (or download) the Challenges project directly from Github. In this case the scripts and paths are not
configured globally. Either you configure it globally or you place your challenges immediately into the projects folder
so that the paths are detected relatively.


Put your challenges immediately into the projects folder

This is the most simple setup to get started. After downloading change into the download folder an try to run the
HelloWorld unit test. In this case the command is in the bin directory, you call it as bin/challenge.

prompt> bin/challenge --unittest HelloWorld
...
----------------------------------------------------------------------
Ran 3 tests in 0.001s

OK





Now you are ready to create your challenge side-by-side with the HelloWorld challenge.

prompt> bin/challenge --scaffold MyChallenge










Use <pip> to install <challenges>

If you have a fully configured python 3 environment up and running you can install <challenges> with pip3.

prompt> pip3 search challenges
prompt> pip3 install challenges





The library will be included into the python class path. The runner will be globally available as challenge,
alternatively as stepik or rosalind.

prompt> challenge --version
challenge 0.8.0

prompt> stepik --version
stepik 0.8.0

prompt> rosalind --version
rosalind 0.8.0













          

      

      

    

  

    
      
          
            
  
HelloFasta package


Submodules




HelloFasta.challenge module


	
class HelloFasta.challenge.HelloFastaChallenge[source]

	Bases: challenges.challenge.Challenge

Given: A DNA strand followed by fasta reads.
Return: The id of the read which the shortest distance to the given strand.


	
build()[source]

	




	
calc()[source]

	




	
expect = 'Fasta2'

	




	
sample = '\n        ACCGGTCC\n        >Fasta1\n        AGCG\n        GGCC \n        >Fasta2\n        ACCC\n        GTCC \n        >Fasta3\n        ACCG\n        TTTT \n    '

	










HelloFasta.test module


	
class HelloFasta.test.HelloFastaTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	




	
test__init__()[source]

	




	
test_build()[source]

	




	
test_full_integration()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
HelloGraph package


Submodules




HelloGraph.challenge module


	
class HelloGraph.challenge.HelloGraphChallenge[source]

	Bases: challenges.challenge.Challenge

Given: Two nodes and a list of edges denoting a path
Return: Graph between the nodes and it’s weight


	
build()[source]

	




	
calc()[source]

	




	
expect = '\n        2->3->4\n        14\n    '

	




	
format()[source]

	




	
sample = '\n        2\n        4\n        1->2:2\n        2->3:4\n        3->4:10\n        4->5:8\n        5->6:1\n    '

	










HelloGraph.test module


	
class HelloGraph.test.HelloGraphTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	




	
test__init__()[source]

	




	
test_build()[source]

	




	
test_format()[source]

	




	
test_full_integration()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
HelloWorld package


Submodules




HelloWorld.challenge module

This is the HelloWorld challenge to teach the usage of the library by a
minimal example.

This challenge takes a number and a word and composes a new word based
on the input.

The class fully focuses on the “business logic” by overwriting just two
methods of parent class <challenge.challenge.Challenge>:



	<build>: This sets up the data model from the given input lines.


	<calc>: This is the core algorithm of the challenge.







This design pattern is called the “Template Method Pattern”. While the parent
class handles the common parts of the challenge flow, the child class just
encapsulates what is special.

The two methods above is just the bare minimum to implement. For more complex
challenges you will overwrite or extend other parts of the parent class.

Have a look into the parent class, especially into the <main> function, that
controls the execution of the challenge. Also have a look into the parents
<__init__> method to see what instance attributes are already prepared to serve
the communication of the methods.

By the class attribute <sample> a small example of the possible input is
given. This is recommended for every challenge. It is useful as input of
unit tests or for the smoke tests with the -k option. For more extended
input, in example from the given data files, this class attribute will be
overwritten by injection of an instance attribute of the same name.

The optional class attribute <expect> the expected output for the given
<sample> sets the expected output. This is typically used by unit tests.

Together <sample> and <expect> serve as documantation of the intention of
the challenge.


	
class HelloWorld.challenge.HelloWorldChallenge[source]

	Bases: challenges.challenge.Challenge

This is the HelloWorld Challenge class.

This challenge takes a word as input and a number at which position
to split the word. It returns a new word composed of the switched parts
with a blank in between and the total length of the new string.


	
build()[source]

	Parse the input lines and set up the model.






	
calc()[source]

	Swap head and tail of the model and store to result.






	
expect = '\n        Hello World\n        11\n    '

	This is the expected output for the given sample.

It is used by unit tests, especially by the full integration test.






	
format()[source]

	




	
sample = '\n        5\n        WorldHello\n    '

	This is a small exsample of the input. It can be overwritten by
injection.


It is used by the –klass option of the challenge runner.
It is also used by unit tests.

prompt> challenge HelloWorld/ –klass
Hello World















HelloWorld.test module


	
class HelloWorld.test.HelloWorldTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	




	
test__init__()[source]

	




	
test_build()[source]

	




	
test_calc()[source]

	




	
test_format()[source]

	




	
test_full_integration()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
challenges package


Submodules




challenges.challenge module

Core module of challenges

This module holds the base class of all challenges.


	
class challenges.challenge.Challenge[source]

	Bases: object

Base class of all challenges

Design concept is the Template Method Design Pattern (GOF).

Attributes:


	Sample

	The input of the challenge.



	Output

	The output of the challenge





Workflow:

The main method controls the overall workflow by calling the worker
methods. This is the common character of all challenges.
The base class controls the workflow of the derived workers.

Workers:

The worker methods need to be implemented by the inheriting class.


	Read

	Read the input into a list of lines.



	Build

	Build the data model from the lines.



	Calc

	Run the main algorithm of the challenge.



	Format

	Create the output string required by the grader.





Library:

The other methods support the implementation of the workers. They address
the extraction of data from the input lines or the formatting of the
output.

Sample:

The attribute sample is both used as class and as instance attribute.
When the instance attribute is injected it shadows the class attribute. By
this the class attribute sets a tiny but useful default.

When the challenge runner is executed with the option –klass no
instance variable is injected and the sample from the class is used:

prompt> challenge MyChallenge --klass





When the runner is executed with the option –file the files content is
injected:

prompt> challenge MyChallenge --file ~/Downloads/data.txt






	
br = '\n'

	Line breaks as expected by the most graders.






	
build()[source]

	Set up the model from the input lines.

This method must be implemented.
Reads from self.lines.
Fills self.model.






	
calc()[source]

	Main algorithm of the challenge.

This method must be implemented. Here the interesting stuff happens.
Best practice is to delegate to functions, that are named by the
algorithms used or even to other classes that implement the algorithm.

Reads from self.model.
Fills self.result.






	
edge_pattern = '^(\\d+)->(\\d+)(:(\\d+))?$'

	Reg expression to extract edges of a graph.

With or without weight.


2->3
2->3:22




A default setting used by methods that extract edges from input lines.
May need adjustment for different kind of edge input formats.






	
edges(start: int = 0, stop: int = None)[source]

	Generator to read edges from lines.

!!! DEPRECATED !!! use lines_to_edges()

Reads a range of lines, one edge per line, and yields the edges.

By the start and stop parameters a range can be given.
The stop parameter is the index behind the last line to use.

The line to start is set by the parameter start. It defaults to zero.
The line to stop is set by the parameter stop. When it is not provided
lines are used as long as they match the edge_pattern reg expression.
The match behaviour can be adjusted by the self.edge_pattern.






	
example()[source]

	Get the sample, with heading whitespace trimmed






	
expect = '\n        expected result\n        expected result\n    '

	Holds the expected result with additional leading whitespace.

Whitespace surrounding lines is for readability. It typically needs to be
stripped to get the actual expactation.






	
expectation()[source]

	Get the expecation, with heading whitespace trimmed






	
fasta(start: int = 0, stop: int = None)[source]

	Generator to read FASTA formatted samples.

Reads multiple fasta sequences and yields them.

By the start and stop parameters a range can be given.
The stop parameter is the index behind the last line to use.

The line to start is set by the parameter start. It defaults to zero.
The line to stop is set by the parameter stop. When it is not provided
lines are used as long as they match the FASTA format.
The match behaviour can be adjusted by the self.fasta_pattern.






	
fasta_pattern = '^[\\-\\*A-Z]+$'

	Reg expression for FASTA sequences.

Matches lines holding FASTA sequences.






	
fasta_strands(start: int = 0, stop: int = None)[source]

	Get the strands of a fasta read as list.

Takes the same arguments as self.fasta() and delegates to it.






	
format()[source]

	Format the output string.

In simple cases this method can be used as is. In other cases it
needs to be reimplemented.

Reads from self.result.
Fills self.output.






	
format_list_of_integers(integers: list, joint: str = ', ')[source]

	Join a list of integers to a string

Use the given joint.






	
format_path(integers: list, backwards: bool = False)[source]

	Join a list of integers to path of nodes.

The joint is -> by default. If the parameter
backwards is True the joint is <-.






	
format_permutations(permutations: list, separator: str = '\n', element_separator: str = ' ')[source]

	




	
line(nr: int)[source]

	Return one line by the given number.


	Parameters

	nr – line number



	Returns

	line as string










	
line_to_edge(nr: int)[source]

	Convert one line to an edge.


	Parameters

	nr – line number



	Returns

	edge (namespace: tail, head, weight)



	See

	self._to_edges










	
line_to_edges(nr: int)[source]

	Convert one line to multiple edges.

1->2,3,4


	Parameters

	nr – line number



	Returns

	edge (namespace: tail, head, weight)



	See

	self._to_edges










	
line_to_float(nr: int)[source]

	Return line as float.


	Parameters

	nr – line number



	Returns

	float










	
line_to_floats(nr: int)[source]

	Split one line into  a list of floats.


	Parameters

	nr – line number



	Returns

	list of floats



	See

	self._to_floats










	
line_to_integer(nr: int)[source]

	Return line as integer.


	Parameters

	nr – line number



	Returns

	integer










	
line_to_integers(nr: int)[source]

	Split one line into  a list of integers.


	Parameters

	nr – line number



	Returns

	list of integers



	See

	self._to_integers










	
line_to_permutation(nr: int, terminals: bool = False)[source]

	Convert one line to a permutation

optionally surrounded by terminals

Example: (+1 -3, -2)
Result: (1, -3, 2)
If terminals is True: (0, 1, -3, 2, 4)

The number of the line is selected by nr.
Input may be surrounded by a pair of round parenthesis.


	Parameters

	
	nr – line number


	terminals – if True surrounded by 0 and n + 1






	Returns

	permutation










	
line_to_permutations(nr: int)[source]

	Convert one line to multiple permutations

Example: (+1 -3, -2)(+4 +5)
Result: [(1, -3, 2), (4, 5)]

The number of the line is selected by line_nr.


	Parameters

	nr – line number



	Returns

	list of permutations (tuples)










	
line_to_words(nr: int)[source]

	Split one line into a list of words.


	Parameters

	nr – line number



	Returns

	list of words



	See

	self._to_words()










	
lines = None

	A list of lines that will be filled by the method read().






	
lines_to_edges(start: int = 0, stop: int = None)[source]

	Retrun a list of edges for range of lines.

1->2       # simple edge
1->2:22    # weighted edge
1->2,3,4   # muliple edges per line

If stop is not given all remaining lines are used.


	Parameters

	
	start – 


	stop – 






	Returns

	list of edges (namespace: tail, head, weight)



	See

	self._to_edges










	
lines_to_floats(start: int = 0, stop=None, flatten=False)[source]

	Split a range of lines into floats

If stop is not given all remaining lines are used.


	Parameters

	
	start – index of first line


	stop – index of line after last line


	flatten – flatten to one dimensional list






	Returns

	one or two dimensional list of floats



	See

	self._to_floats()










	
lines_to_graph(start: int = 0, stop: int = None)[source]

	Retrun a graph for range of lines

If stop is not given all remaining lines are usee.

Formats:


1->2       # simple edge
1->2:22    # weighted edge
1->2,3,4   # muliple edges per line




Properties:



	graph.edges:

	dict, tails as keys and list of heads as values



	graph.weights:

	dict, pairs of tail, head as keys and weight as value









	Parameters

	
	start – 


	stop – 






	Returns

	graph, namespace with graphs properties



	See

	self._to_edges










	
lines_to_integers(start: int = 0, stop=None, flatten=False)[source]

	Split a range of lines into integers

If stop is not given all remaining lines are used.


	Parameters

	
	start – index of first line


	stop – index of line after last line


	flatten – flatten to one dimensional list






	Returns

	one or two dimensional list of integers



	See

	self._to_integers()










	
lines_to_list(start: int = 0, stop: int = None)[source]

	Return a list of lines.

If stop is not given all remaining lines are used.


	Parameters

	
	start – index of first line


	stop – index of line after last line






	Returns

	list of lines










	
lines_to_words(start: int = 0, stop: int = None, flatten: bool = False)[source]

	Split a range of lines into words.

If stop is not given all remaining lines are used.


	Parameters

	
	start – index of first line


	stop – index of line after last line


	flatten – flatten to one dimensional list






	Returns

	one or two dimensional list of words



	See

	self._to_words()










	
main()[source]

	Control the workflow of the challenge.

Usually this method doesn’t need to be overwritten.

The workers share data via instance variables.
The overall input is injected into self.sample.
The overall output is read from self.result.






	
model = None

	The imported data model.

A flexible namespace object to take up any kind of data. In simple
cases this may be completely overwritten, i.e by a list or dict.






	
multi_edge_pattern = '^(\\d+)->(\\d+(,?\\s*\\d+)*)$'

	Reg expressen to extrct edges of a graph.

Multiple edges on one line.


2->3, 4, 5




A default setting used by methods that extract edges from input lines.
May need adjustment for different kind of edge input formats.






	
output = None

	The output string.

The string representation of the resulting model as expected by the
grader.






	
read()[source]

	Extract the input string self.sample into self.lines.

Typically this method can be used as is.






	
result = None

	The resulting data model.

A flexible namespace object to take up any kind of data. In simple
cases this may be completely overwritten, i.e by a list or dict.






	
sample = '\n        sample\n        sample\n    '

	Holds a minimal example of the input with additional whitespace.

This class variable should always be preset with a tiny sample of input.
Whitespace surrounding lines is for readability. It typically needs to be
stripped to get the actual sample.






	
split_pattern = '\\s+|\\s?,\\s?'

	Reg expression to split input lines.

Used by some of the input parsing functions. The default splits by
whitespace and/or comma. If the input is separated differently like colons
or semicolons it needs adjustment in the inheriting class.












challenges.conf module


	
class challenges.conf.Conf[source]

	Bases: object


	
get_challenge()[source]

	




	
get_challenge_dir()[source]

	




	
get_challenge_file()[source]

	




	
get_challenge_init_file()[source]

	




	
get_challenge_name()[source]

	




	
get_challenges()[source]

	




	
static get_class(class_)[source]

	




	
get_full_qualified_challenge_name()[source]

	




	
get_full_qualified_unittest_name()[source]

	




	
get_input_file()[source]

	




	
get_latest_at_root()[source]

	




	
get_latest_file()[source]

	




	
get_result_file()[source]

	




	
get_sample_file()[source]

	




	
get_unittest()[source]

	




	
get_unittest_file()[source]

	




	
parse_arguments()[source]

	




	
print_help()[source]

	










challenges.main module


	
challenges.main.main()[source]

	






challenges.runner module


	
class challenges.runner.Runner(conf)[source]

	Bases: object


	
list_challenges()[source]

	




	
main()[source]

	




	
read_file()[source]

	




	
run_challenge()[source]

	




	
run_unittest()[source]

	




	
set_sample(challenge)[source]

	




	
write(challenge)[source]

	










challenges.scaffold module


	
class challenges.scaffold.Scaffold(conf)[source]

	Bases: object


	
get_class_content()[source]

	




	
get_unittest_content()[source]

	




	
scaffold()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
tests package


Submodules




tests.test_challenge module


	
class tests.test_challenge.ChallengeTestCase(methodName='runTest')[source]

	Bases: unittest.case.TestCase

Test cases of the challenge base class.


	
setUp()[source]

	




	
test_build()[source]

	Show that build is callable.






	
test_calc()[source]

	Show that calc is callable.






	
test_class_attributes()[source]

	Check setting of class attributes.






	
test_fasta_strands()[source]

	Check the method works as expected.






	
test_format()[source]

	Show that format writes result into output as string.






	
test_format_list_of_integers()[source]

	Show concatenation of list of integers.






	
test_format_path()[source]

	Show concatenation of list of nodes to a path.






	
test_format_permuations()[source]

	Show a list of permuations can be formatted.






	
test_format_permuations_with_user_defined_separator()[source]

	Show user defined separators can be used.






	
test_format_permuations_with_user_defined_separator_of_length_zero()[source]

	Show user defined separators can be used.






	
test_instance_attributes()[source]

	Check setting of instance attributes.






	
test_instance_shadows_class_attribute_of_expect()[source]

	Show that instance attribute shadows class attribute.






	
test_instance_shadows_class_attribute_of_sample()[source]

	Show that instance attribute shadows class attribute.






	
test_line()[source]

	Show that a line is retrievable by index.






	
test_line_to_edge()[source]

	Show lint_to_edge() works as expected.






	
test_line_to_edges()[source]

	Show lint_to_edges() works as expected.






	
test_line_to_float()[source]

	Show a line can be retrieved as float.






	
test_line_to_floats()[source]

	Show a line can be retrieved as floats.






	
test_line_to_integer()[source]

	Show a line can be retrieved as integer.






	
test_line_to_integers()[source]

	Show a line can be retrieved as integers.






	
test_line_to_permuation()[source]

	Show a line can be retrieved as permutation.






	
test_line_to_permuation_surrounded_with_terminals()[source]

	Show a line can be retrieved as permutation.






	
test_line_to_permuation_with_parenthesis()[source]

	Show a line can be retrieved as permutation.






	
test_line_to_permutations()[source]

	Show a line can be retrived as genome.






	
test_line_to_words()[source]

	Show that line_to_words() works as expected.






	
test_lines_to_edges()[source]

	Show lines_to_edges() works as expected.






	
test_lines_to_floats()[source]

	Show lines_to_floats() works as expected.






	
test_lines_to_graph()[source]

	Show lines_to_graph() works as expected.






	
test_lines_to_integers()[source]

	Show lines_to_integers() works as expected.






	
test_lines_to_list()[source]

	Show that lines_to_list() works as expected.






	
test_lines_to_words()[source]

	Show that lines_to_words() works as expected.






	
test_read()[source]

	Show that read creates list of lines.






	
test_read_edges_from()[source]

	Show reading edges self limiting.






	
test_read_edges_from_to()[source]

	Show reading edges limited by start and stop.






	
test_read_edges_without_given_range()[source]

	Show reading edges without given range starting from line 0.






	
test_read_fasta_format()[source]

	Show reading FASTA matches expected format.






	
test_read_fasta_from()[source]

	Show reading FASTA self limiting.






	
test_read_fasta_from_to()[source]

	Show reading FASTA limited by start and stop.






	
test_read_fasta_without_given_range()[source]

	Show reading FASTA limited by start and stop.
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  All modules for which code is available

	HelloFasta.challenge
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  Source code for HelloFasta.challenge

# https://github.com/elmar-hinz/Python.Challenges
from challenges import Challenge

[docs]class HelloFastaChallenge(Challenge):
    """
    Given: A DNA strand followed by fasta reads.
    Return: The id of the read which the shortest distance to the given strand.
    """

    sample = '''
        ACCGGTCC
        >Fasta1
        AGCG
        GGCC 
        >Fasta2
        ACCC
        GTCC 
        >Fasta3
        ACCG
        TTTT 
    '''

    expect = 'Fasta2'

[docs]    def build(self):
        self.model.strand = self.line(0)
        self.model.fasta = self.fasta(1)


[docs]    def calc(self):
        winner = None
        maximum = 0
        for id, strand in self.model.fasta:
            counter = 0
            for position, base in enumerate(self.model.strand):
                if strand[position] == base:
                    counter += 1
            if counter > maximum:
                maximum = counter
                winner = id
        self.result = winner






          

      

      

    

  

    
      
          
            
  Source code for HelloFasta.test

import unittest
from HelloFasta.challenge import HelloFastaChallenge

[docs]class HelloFastaTest(unittest.TestCase):

[docs]    def setUp(self):
        self.challenge = HelloFastaChallenge()


[docs]    def test__init__(self):
        self.assertIsInstance(self.challenge, HelloFastaChallenge)
        self.assertIn('Fasta3', self.challenge.sample)
        self.assertIn('Fasta2', self.challenge.expect)


[docs]    def test_build(self):
        self.challenge.read()
        self.challenge.build()
        self.assertEqual('ACCGGTCC', self.challenge.model.strand)
        fasta = list(self.challenge.model.fasta)
        self.assertEqual('Fasta3', fasta[2][0])
        self.assertEqual('ACCGTTTT', fasta[2][1])


[docs]    def test_full_integration(self):
        self.challenge.main()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)






          

      

      

    

  

    
      
          
            
  Source code for HelloGraph.challenge

# https://github.com/elmar-hinz/Python.Challenges
from challenges import Challenge

[docs]class HelloGraphChallenge(Challenge):
    """
        Given: Two nodes and a list of edges denoting a path
        Return: Graph between the nodes and it's weight
    """

    sample = '''
        2
        4
        1->2:2
        2->3:4
        3->4:10
        4->5:8
        5->6:1
    '''

    expect = '''
        2->3->4
        14
    '''

[docs]    def build(self):
        self.model = self.lines_to_graph(start=2)
        self.model.start = self.line_to_integer(0)
        self.model.stop = self.line_to_integer(1)


[docs]    def calc(self):
        tail = self.model.start
        self.result.path = [tail]
        self.result.weight = 0
        while tail != self.model.stop:
            # it's a path, just one way to go
            head = self.model.edges[tail][0]
            self.result.path.append(head)
            self.result.weight += self.model.weights[(tail, head)]
            tail = head


[docs]    def format(self):
        self.output = self.format_path(self.result.path)
        self.output += self.br
        self.output += str(self.result.weight)






          

      

      

    

  

    
      
          
            
  Source code for HelloGraph.test

import unittest
from HelloGraph.challenge import HelloGraphChallenge

[docs]class HelloGraphTest(unittest.TestCase):

[docs]    def setUp(self):
        self.challenge = HelloGraphChallenge()


[docs]    def test__init__(self):
        self.assertIsInstance(self.challenge, HelloGraphChallenge)
        self.assertIn('5->6', self.challenge.sample)
        self.assertIn('2->3->4', self.challenge.expect)


[docs]    def test_build(self):
        self.challenge.read()
        self.challenge.build()
        self.assertEqual(2, self.challenge.model.start)
        self.assertEqual(4, self.challenge.model.stop)
        self.assertIn(4, self.challenge.model.edges[3])
        self.assertEqual(10, self.challenge.model.weights[(3, 4)])


[docs]    def test_format(self):
        self.challenge.result.weight = 14
        self.challenge.result.path = [2, 3, 4]
        self.challenge.format()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)


[docs]    def test_full_integration(self):
        self.challenge.main()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)






          

      

      

    

  

    
      
          
            
  Source code for HelloWorld.challenge

"""This is the HelloWorld challenge to teach the usage of the library by a
minimal example.

This challenge takes a number and a word and composes a new word based
on the input.

The class fully focuses on the "business logic" by overwriting just two
methods of parent class <challenge.challenge.Challenge>:

    * <build>: This sets up the data model from the given input lines.
    * <calc>: This is the core algorithm of the challenge.

This design pattern is called the "Template Method Pattern". While the parent
class handles the common parts of the challenge flow, the child class just
encapsulates what is special.

The two methods above is just the bare minimum to implement. For more complex
challenges you will overwrite or extend other parts of the parent class.

Have a look into the parent class, especially into the <main> function, that
controls the execution of the challenge. Also have a look into the parents
<__init__> method to see what instance attributes are already prepared to serve
the communication of the methods.

By the class attribute <sample> a small example of the possible input is
given. This is recommended for every challenge. It is useful as input of
unit tests or for the smoke tests with the -k option. For more extended
input, in example from the given data files, this class attribute will be
overwritten by injection of an instance attribute of the same name.

The optional class attribute <expect> the expected output for the given
<sample> sets the expected output. This is typically used by unit tests.

Together <sample> and <expect> serve as documantation of the intention of
the challenge.
"""

from challenges import Challenge


[docs]class HelloWorldChallenge(Challenge):
    """This is the HelloWorld Challenge class.

    This challenge takes a word as input and a number at which position
    to split the word. It returns a new word composed of the switched parts
    with a blank in between and the total length of the new string.
    """

    sample = '''
        5
        WorldHello
    '''

    """This is a small exsample of the input. It can be overwritten by 
    injection.
        
        It is used by the --klass option of the challenge runner.
        It is also used by unit tests.
        
        prompt> challenge HelloWorld/ --klass
        Hello World
    """

    expect = '''
        Hello World
        11
    '''

    """This is the expected output for the given sample. 
    
        It is used by unit tests, especially by the full integration test.
    """

[docs]    def build(self):
        """Parse the input lines and set up the model."""
        self.model.split_at = self.line_to_integers(0)[0]
        self.model.word = self.line(1)


[docs]    def calc(self):
        """Swap head and tail of the model and store to result."""
        first = self.model.word[self.model.split_at:]
        second = self.model.word[:self.model.split_at]
        word = first + ' ' + second
        self.result.word = word
        self.result.length = len(word)


[docs]    def format(self):
        self.output = '{}\n{}'.format(self.result.word, self.result.length)







          

      

      

    

  

    
      
          
            
  Source code for HelloWorld.test

import unittest

from HelloWorld.challenge import HelloWorldChallenge


[docs]class HelloWorldTest(unittest.TestCase):

[docs]    def setUp(self):
        self.challenge = HelloWorldChallenge()


[docs]    def test__init__(self):
        self.assertIsInstance(self.challenge, HelloWorldChallenge)
        self.assertIn('WorldHello', self.challenge.sample)
        self.assertIn('Hello World', self.challenge.expect)


[docs]    def test_build(self):
        self.challenge.read()
        self.challenge.build()
        self.assertEqual(5, self.challenge.model.split_at)
        self.assertEqual('WorldHello', self.challenge.model.word)


[docs]    def test_calc(self):
        self.challenge.model.split_at = 5
        self.challenge.model.word = 'WorldHello'
        self.challenge.calc()
        self.assertEqual('Hello World', self.challenge.result.word)
        self.assertEqual(11, self.challenge.result.length)


[docs]    def test_format(self):
        self.challenge.result.word = 'Hello World'
        self.challenge.result.length = 11
        self.challenge.format()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)


[docs]    def test_full_integration(self):
        self.challenge.main()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)






          

      

      

    

  

    
      
          
            
  Source code for challenges.challenge

"""Core module of challenges

This module holds the base class of all challenges.
"""

import re
import math
import types
from collections import defaultdict


[docs]class Challenge:
    """Base class of all challenges

    Design concept is the Template Method Design Pattern (GOF).

    Attributes:

    :sample:    The input of the challenge.
    :output:    The output of the challenge

    Workflow:

    The `main` method controls the overall workflow by calling the worker
    methods. This is the common character of all challenges.
    The base class controls the workflow of the derived workers.

    Workers:

    The worker methods need to be implemented by the inheriting class.

    :read:     Read the input into a list of lines.
    :build:    Build the data model from the lines.
    :calc:     Run the main algorithm of the challenge.
    :format:   Create the output string required by the grader.

    Library:

    The other methods support the implementation of the workers. They address
    the extraction of data from the input lines or the formatting of the
    output.

    Sample:

    The attribute `sample` is both used as class and as instance attribute.
    When the instance attribute is injected it shadows the class attribute. By
    this the class attribute sets a tiny but useful default.

    When the challenge runner is executed with the option `--klass` no
    instance variable is injected and the sample from the class is used::

        prompt> challenge MyChallenge --klass

    When the runner is executed with the option `--file` the files content is
    injected::

        prompt> challenge MyChallenge --file ~/Downloads/data.txt

    """

    sample = '''
        sample
        sample
    '''
    """Holds a minimal example of the input with additional whitespace.

    This class variable should always be preset with a tiny sample of input.
    Whitespace surrounding lines is for readability. It typically needs to be 
    stripped to get the actual sample.
    """

    expect = '''
        expected result
        expected result
    '''
    """Holds the expected result with additional leading whitespace.
    
    Whitespace surrounding lines is for readability. It typically needs to be 
    stripped to get the actual expactation.
    """

    br = '\n'
    """Line breaks as expected by the most graders."""

    split_pattern = '\s+|\s?,\s?'
    """Reg expression to split input lines.

    Used by some of the input parsing functions. The default splits by
    whitespace and/or comma. If the input is separated differently like colons
    or semicolons it needs adjustment in the inheriting class.
    """

    edge_pattern = '^(\d+)->(\d+)(:(\d+))?$'
    """Reg expression to extract edges of a graph.
    
    With or without weight.
    
        2->3
        2->3:22

    A default setting used by methods that extract edges from input lines.
    May need adjustment for different kind of edge input formats.
    """

    multi_edge_pattern = '^(\d+)->(\d+(,?\s*\d+)*)$'
    """Reg expressen to extrct edges of a graph. 
    
    Multiple edges on one line.
    
        2->3, 4, 5
    
    A default setting used by methods that extract edges from input lines.
    May need adjustment for different kind of edge input formats.
    """

    fasta_pattern = '^[\-\*A-Z]+$'
    """Reg expression for FASTA sequences.

    Matches lines holding FASTA sequences.
    """

    def __init__(self):
        self.lines = []
        """A list of lines that will be filled by the method read()."""

        self.model = types.SimpleNamespace()
        """The imported data model.

        A flexible namespace object to take up any kind of data. In simple
        cases this may be completely overwritten, i.e by a list or dict.
        """
        self.result = types.SimpleNamespace()
        """The resulting data model.

        A flexible namespace object to take up any kind of data. In simple
        cases this may be completely overwritten, i.e by a list or dict.
        """

        self.output = ''
        """The output string.

        The string representation of the resulting model as expected by the
        grader.
        """

[docs]    def main(self):
        """Control the workflow of the challenge.

        Usually this method doesn't need to be overwritten.

        The workers share data via instance variables.
        The overall input is injected into self.sample.
        The overall output is read from self.result.
        """
        self.read()
        self.build()
        self.calc()
        self.format()


    # --------------------------------------------------
    # Default and abstract workers
    # --------------------------------------------------

[docs]    def read(self):
        """Extract the input string self.sample into self.lines.

        Typically this method can be used as is.
        """
        self.lines = self.example().splitlines()


[docs]    def build(self):
        """Set up the model from the input lines.

        This method must be implemented.
        Reads from self.lines.
        Fills self.model.
        """
        pass


[docs]    def calc(self):
        """Main algorithm of the challenge.

        This method must be implemented. Here the interesting stuff happens.
        Best practice is to delegate to functions, that are named by the
        algorithms used or even to other classes that implement the algorithm.

        Reads from self.model.
        Fills self.result.
        """
        pass


[docs]    def format(self):
        """Format the output string.

        In simple cases this method can be used as is. In other cases it
        needs to be reimplemented.

        Reads from self.result.
        Fills self.output.
        """
        self.output = str(self.result)


    # --------------------------------------------------
    # Accessing example and expectation
    # --------------------------------------------------

[docs]    def example(self):
        """Get the sample, with heading whitespace trimmed"""
        lines = self.sample.strip().splitlines()
        return '\n'.join(line.strip() for line in lines)


[docs]    def expectation(self):
        """Get the expecation, with heading whitespace trimmed"""
        lines = self.expect.strip().splitlines()
        return '\n'.join(line.strip() for line in lines)


    # --------------------------------------------------
    # Accessing input lines
    # --------------------------------------------------

[docs]    def line(self, nr: int):
        """ Return one line by the given number.

        :param nr: line number
        :return: line as string
        """
        return self.lines[nr]


[docs]    def lines_to_list(self, start: int = 0, stop: int = None):
        """Return a list of lines.

        If stop is not given all remaining lines are used.

        :param start: index of first line
        :param stop: index of line after last line
        :return: list of lines
        """
        if stop:
            return self.lines[start:stop]
        else:
            return self.lines[start:]


    def _to_words(self, line: str):
        """ Split line into words

        The split behaviour can be adjusted by changing self.split_pattern.

        :param line: the string to split
        :return: list of words
        """
        return list(re.compile(self.split_pattern).split(line))

[docs]    def line_to_words(self, nr: int):
        """ Split one line into a list of words.

        :param nr: line number
        :return: list of words
        :see: self._to_words()
        """
        return self._to_words(self.line(nr))


[docs]    def lines_to_words(self, start: int = 0, stop: int = None,
                       flatten: bool = False):
        """Split a range of lines into words.

        If stop is not given all remaining lines are used.

        :param start: index of first line
        :param stop: index of line after last line
        :param flatten: flatten to one dimensional list
        :return: one or two dimensional list of words
        :see: self._to_words()
        """
        words = []
        for line in self.lines_to_list(start, stop):
            if flatten:
                words += self._to_words(line)
            else:
                words.append(self._to_words(line))
        return words


    def _to_integers(self, line:str):
        """ Split line into integers

        The split behaviour can be adjusted by changing self.split_pattern.

        :param line: the string to split
        :return: list of integers
        """
        return [int(i) for i in re.compile(self.split_pattern).split(line)]

[docs]    def line_to_integer(self, nr: int):
        """ Return line as integer.

        :param nr: line number
        :return: integer
        """
        return int(self.line(nr))


[docs]    def line_to_integers(self, nr: int):
        """ Split one line into  a list of integers.

        :param nr: line number
        :return: list of integers
        :see: self._to_integers
        """
        return self._to_integers(self.line(nr))


[docs]    def lines_to_integers(self, start:int=0, stop=None, flatten=False):
        """Split a range of lines into integers

        If stop is not given all remaining lines are used.

        :param start: index of first line
        :param stop: index of line after last line
        :param flatten: flatten to one dimensional list
        :return: one or two dimensional list of integers
        :see: self._to_integers()
        """
        integers = []
        for line in self.lines_to_list(start, stop):
            if flatten:
                integers += self._to_integers(line)
            else:
                integers.append(self._to_integers(line))
        return integers


    def _to_floats(self, line:str):
        """ Split line into floats

        The split behaviour can be adjusted by changing self.split_pattern.

        :param line: the string to split
        :return: list of floats
        """
        return [float(f) for f in re.compile(self.split_pattern).split(line)]

[docs]    def line_to_float(self, nr: int):
        """ Return line as float.

        :param nr: line number
        :return: float
        """
        return float(self.line(nr))


[docs]    def line_to_floats(self, nr: int):
        """ Split one line into  a list of floats.

        :param nr: line number
        :return: list of floats
        :see: self._to_floats
        """
        return self._to_floats(self.line(nr))


[docs]    def lines_to_floats(self, start:int=0, stop=None, flatten=False):
        """Split a range of lines into floats

        If stop is not given all remaining lines are used.

        :param start: index of first line
        :param stop: index of line after last line
        :param flatten: flatten to one dimensional list
        :return: one or two dimensional list of floats
        :see: self._to_floats()
        """
        floats = []
        for line in self.lines_to_list(start, stop):
            if flatten:
                floats += self._to_floats(line)
            else:
                floats.append(self._to_floats(line))
        return floats


[docs]    def line_to_permutation(self, nr: int, terminals: bool = False):
        """Convert one line to a permutation

        optionally surrounded by terminals

        Example: (+1 -3, -2)
        Result: (1, -3, 2)
        If terminals is True: (0, 1, -3, 2, 4)

        The number of the line is selected by nr.
        Input may be surrounded by a pair of round parenthesis.

        :param nr: line number
        :param terminals: if True surrounded by 0 and n + 1
        :return: permutation
        """
        line = self.line(nr)
        match = re.compile('^\((.*)\)$').match(line)
        if match:
            digits = match.group(1)
        else:
            digits = line
        perm = [int(d) for d in re.compile(self.split_pattern).split(digits)]
        if terminals:
            perm = [0] + perm + [len(perm) + 1]
        return tuple(perm)


[docs]    def line_to_permutations(self, nr: int):
        """Convert one line to multiple permutations

        Example: (+1 -3, -2)(+4 +5)
        Result: [(1, -3, 2), (4, 5)]

        The number of the line is selected by line_nr.

        :param nr: line number
        :return: list of permutations (tuples)
        """
        matches = re.findall('\(([^)]*)\)', self.line(nr))
        result = []
        for digits in matches:
            result.append(tuple(int(d) for d in re.compile(
                self.split_pattern).split(digits)))
        return result


    # noinspection PyMethodMayBeStatic
    def _to_edges(self, line:str):
        """Convert input string to edges.

        Detects if the line in single edge or multi edge format.

        Single edge formats:

            tail->head
            tail->head:weight

        Multi edge formats:

            tail->head, head, head

        Edge is of type namespace:

            edge.tail
            edge.head
            edge.weight if given

        :param line: input string
        :return: list of edge
        """
        edges = []
        match = re.compile(self.edge_pattern).match(line)
        if match:
            edge = types.SimpleNamespace()
            edge.tail = int(match.group(1))
            edge.head = int(match.group(2))
            if match.group(4):
                edge.weight = int(match.group(4))
            edges.append(edge)
        else:
            match = re.compile(self.multi_edge_pattern).match(line)
            if match:
                tail = int(match.group(1))
                rest = match.group(2)
                heads = [int(i) for i in
                         re.compile(self.split_pattern).split(rest)]
                for head in heads:
                    edge = types.SimpleNamespace()
                    edge.tail = tail
                    edge.head = head
                    edges.append(edge)
        return edges

[docs]    def line_to_edge(self, nr: int):
        """Convert one line to an edge.

        :param nr: line number
        :return: edge (namespace: tail, head, weight)
        :see: self._to_edges
        """
        return self._to_edges(self.line(nr))[0]


[docs]    def line_to_edges(self, nr: int):
        """Convert one line to multiple edges.

        1->2,3,4

        :param nr: line number
        :return: edge (namespace: tail, head, weight)
        :see: self._to_edges
        """
        return self._to_edges(self.line(nr))


[docs]    def lines_to_edges(self, start: int = 0, stop: int = None):
        """Retrun a list of edges for range of lines.

        1->2       # simple edge
        1->2:22    # weighted edge
        1->2,3,4   # muliple edges per line

        If stop is not given all remaining lines are used.

        :param start:
        :param stop:
        :return: list of edges (namespace: tail, head, weight)
        :see: self._to_edges
        """
        edges = []
        for line in self.lines_to_list(start, stop):
                edges += self._to_edges(line)
        return edges


[docs]    def lines_to_graph(self, start: int = 0, stop: int = None):
        """Retrun a graph for range of lines

        If stop is not given all remaining lines are usee.

        Formats:

            1->2       # simple edge
            1->2:22    # weighted edge
            1->2,3,4   # muliple edges per line

        Properties:

            graph.edges:
                dict, tails as keys and list of heads as values

            graph.weights:
                dict, pairs of tail, head as keys and weight as value

        :param start:
        :param stop:
        :return: graph, namespace with graphs properties
        :see: self._to_edges
        """
        graph = types.SimpleNamespace()
        graph.edges = defaultdict(list)
        graph.weights = dict()
        edges = []
        nodes = []
        for line in self.lines_to_list(start, stop):
            edges += self._to_edges(line)
        for edge in edges:
            nodes.append(edge.head)
            nodes.append(edge.tail)
            graph.edges[edge.tail].append(edge.head)
            try:
                graph.weights[(edge.tail, edge.head)] = edge.weight
            except AttributeError:
                pass
        graph.nodes = sorted(set(nodes))
        graph.edge_count = len(edges)
        graph.node_count = len(graph.nodes)
        return graph


[docs]    def edges(self, start: int = 0, stop: int = None):
        """Generator to read edges from lines.

        !!! DEPRECATED !!! use lines_to_edges()

        Reads a range of lines, one edge per line, and yields the edges.

        By the start and stop parameters a range can be given.
        The stop parameter is the index behind the last line to use.

        The line to start is set by the parameter start. It defaults to zero.
        The line to stop is set by the parameter stop. When it is not provided
        lines are used as long as they match the edge_pattern reg expression.
        The match behaviour can be adjusted by the self.edge_pattern.
        """
        def _to_edge(match):
            edge = types.SimpleNamespace()
            edge.tail = int(match.group(1))
            edge.head = int(match.group(2))
            if match.group(4):
                edge.weight = int(match.group(4))
            return edge

        if stop is None:
            stop = math.inf
        nr = start
        while nr < stop:
            try:
                line = self.line(nr)
            except IndexError:
                break
            match = re.compile(self.edge_pattern).match(line)
            if match:
                yield (_to_edge(match))
                nr += 1
            else:
                break  # If edges end before stop, which may be infinity


[docs]    def fasta(self, start: int = 0, stop: int = None):
        """Generator to read FASTA formatted samples.

        Reads multiple fasta sequences and yields them.

        By the start and stop parameters a range can be given.
        The stop parameter is the index behind the last line to use.

        The line to start is set by the parameter start. It defaults to zero.
        The line to stop is set by the parameter stop. When it is not provided
        lines are used as long as they match the FASTA format.
        The match behaviour can be adjusted by the self.fasta_pattern.
        """
        name, sequence = '', ''
        if stop is None:
            stop = math.inf
        nr = start
        while nr < stop:
            try:
                line = self.line(nr)
            except IndexError:
                break
            if line.startswith('>'):
                if name != '' and sequence != '':
                    # Yield previous sequence if any
                    yield name, sequence
                name, sequence = line[1:], ''  # Reset
            else:
                match = re.compile(self.fasta_pattern).match(line)
                if match:
                    sequence += line
                else:
                    break  # If edges end before stop, which may be infinity
            nr += 1
        # Yield final sequence
        yield name, sequence


[docs]    def fasta_strands(self, start: int = 0, stop: int = None):
        """ Get the strands of a fasta read as list.

        Takes the same arguments as self.fasta() and delegates to it.
        """
        return list(dict(self.fasta(start, stop)).values())


    # --------------------------------------------------
    # Formatting
    # --------------------------------------------------

    # noinspection PyMethodMayBeStatic
[docs]    def format_list_of_integers(self, integers: list, joint: str = ', '):
        """Join a list of integers to a string

        Use the given joint.
        """
        return joint.join(str(x) for x in integers)


[docs]    def format_path(self, integers: list, backwards: bool = False):
        """Join a list of integers to path of nodes.

        The joint is -> by default. If the parameter
        backwards is True the joint is <-.
        """
        if backwards:
            joint = '<-'
        else:
            joint = '->'
        return self.format_list_of_integers(integers, joint)


[docs]    def format_permutations(self, permutations: list, separator: str = '\n',
                            element_separator: str = ' '):
        entries = []
        for perm in permutations:
            entry = '('
            entry += element_separator.join(
                ('+' if i > 0 else '') + str(i) for i in perm)
            entry += ')'
            entries.append(entry)
        return separator.join(entries)






          

      

      

    

  

    
      
          
            
  Source code for challenges.conf

import argparse
import glob
import importlib
import os
import sys


[docs]class Conf:
    def __init__(self):
        sys.path.insert(0, '.')
        sys.setrecursionlimit(15000)
        self.root = os.path.realpath('.')
        self.parser = None
        self.args = None
        path = '{0}/version.txt'.format(os.path.realpath(
            os.path.dirname(__file__)))
        with open(path) as f:
            self.version = f.read().strip()

[docs]    def parse_arguments(self):
        self.parser = argparse.ArgumentParser()
        self.parser.add_argument('challenge', nargs='?',
                                 help='the challenge to run, to scaffold or '
                                      'to test')
        self.parser.add_argument('-f', '--file', action='store',
                                 help='load sample from given file')
        self.parser.add_argument('-k', '--klass', action='store_true',
                                 help='use sample form challenge class file')
        self.parser.add_argument('-l', '--list', action='store_true',
                                 help='list challenges')
        self.parser.add_argument('-s', '--scaffold', action='store_true',
                                 help="scaffold challenge")
        self.parser.add_argument('-u', '--unittest', action='store_true',
                                 help='unittest challenge')
        self.parser.add_argument('-v', '--verbose', action='store_true',
                                 help='verbose output')
        self.parser.add_argument('-V', '--version', action='version',
                                 version='%(prog)s {}'.format(self.version))
        self.parser.add_argument('-w', '--write', action='store_true',
                                 help='write input and sample file into '
                                      'challenge directory')
        if len(sys.argv) == 1:
            self.print_help()
        self.args = self.parser.parse_args()
        if self.args.challenge and self.args.challenge[-1:] == '/':
            self.args.challenge = self.args.challenge[0:-1]


[docs]    def print_help(self):
        self.parser.print_help()
        sys.exit(1)


[docs]    def get_challenge_dir(self):
        return self.root + '/' + self.args.challenge


[docs]    def get_challenge_file(self):
        challenge = self.args.challenge
        return self.root + '/' + challenge + '/challenge.py'


[docs]    def get_challenge_init_file(self):
        challenge = self.args.challenge
        return self.root + '/' + challenge + '/__init__.py'


[docs]    def get_unittest_file(self):
        challenge = self.args.challenge
        return self.root + '/' + challenge + '/test.py'


[docs]    def get_input_file(self):
        return os.path.realpath(self.args.file)


[docs]    def get_sample_file(self):
        return os.path.realpath(self.get_challenge_dir() + '/sample.txt')


[docs]    def get_result_file(self):
        return os.path.realpath(self.get_challenge_dir() + '/result.txt')


[docs]    def get_latest_file(self):
        return os.path.realpath(self.get_challenge_dir() + '/latest.txt')


[docs]    def get_latest_at_root(self):
        return os.path.realpath(self.root + '/latest.txt')


[docs]    def get_challenges(self):
        pattern = self.root + '/*/'
        return [d for d in (os.path.basename(d[:-1])
                            for d in glob.glob(pattern))
                if d[0:1] == d[0:1].upper() and d[0:1] != '_'
                ]


[docs]    def get_challenge_name(self):
        return self.args.challenge


[docs]    def get_full_qualified_challenge_name(self):
        challenge = self.get_challenge_name()
        return challenge + '.challenge.' + challenge + 'Challenge'


[docs]    def get_full_qualified_unittest_name(self):
        challenge = self.get_challenge_name()
        return challenge + '.test.' + challenge + 'Test'


[docs]    def get_challenge(self):
        return self.get_class(self.get_full_qualified_challenge_name())()


[docs]    def get_unittest(self):
        return self.get_class(self.get_full_qualified_unittest_name())


[docs]    @staticmethod
    def get_class(class_):
        parts = class_.split('.')
        module = ".".join(parts[:-1])
        return getattr(importlib.import_module(module), parts[-1])






          

      

      

    

  

    
      
          
            
  Source code for challenges.graph

# noinspection PyShadowingBuiltins
[docs]class Node:
    def __init__(self, id):
        """ Create a node.

        Not for direct usage. To create node and edges use:

            * Graph.create_node()
            * Graph.create_edge()
        """
        self._id = id
        self._incoming = []
        self._outgoing = []

    @property
    def id(self):
        """ Return the nodes id."""
        return self._id

    @property
    def incoming(self):
        """ Return the incoming EDGES of the node. """
        return self._incoming

    @property
    def outgoing(self):
        """ Return the outgoing EDGES of the node. """
        return self._outgoing

[docs]    def add_edge(self, edge):
        """ Add an edge to the node.

        Not for direct usage. To create node and edges use:

            * Graph.create_node()
            * Graph.create_edge()
        """
        if self is edge.head:
            self._incoming.append(edge)
        elif self is edge.tail:
            self._outgoing.append(edge)
        else:
            raise ValueError(
                'The node is neither head nor tail of the edge.'
            )


[docs]    def antecessors(self):
        """ Return the incoming NODES of the node.

        The tail nodes of all incoming edges.
        """
        return (edge.tail for edge in self.incoming)


[docs]    def successors(self):
        """ Return the outgoing NODES of the node.

        The head nodes of all outgoing edges.
        """
        return (edge.head for edge in self.outgoing)


    def __str__(self):
        """ Return a human readable string representation of the node. """
        pre = str([edge.tail.id for edge in self.incoming])
        post = str([edge.head.id for edge in self.outgoing])
        return '{}->({})->{}'.format(pre, self.id, post)

    def __repr__(self):
        """ Return a human readable string representation of the node. """
        return self.__str__()



[docs]class Edge:
    def __init__(self, tail, head):
        """ Create an edge.

        Not for direct usage. To create node and edges use:

            * Graph.create_node()
            * Graph.create_edge()
        """
        self._tail = tail
        self._head = head

    @property
    def tail(self):
        """ Return the tail node. """
        return self._tail

    @property
    def head(self):
        """ Return the head node. """
        return self._head

    def __str__(self):
        """ Return a human readable string representation of the edge. """
        return '({})->({})'.format(self.tail.id, self.head.id)



# noinspection PyShadowingBuiltins
[docs]class Graph:
    def __init__(self):
        self._nodes = {}

[docs]    def create_node(self, id):
        """Add a standalone node to the graph and return it.

        If a node of this id already exists, it is just returned.
        """
        if id not in self._nodes:
            self._nodes[id] = Node(id)
        return self._nodes[id]


[docs]    def create_edge(self, tail, head):
        """Add an edge and return it.

        Create nodes as necessary.

        :tail: Node or id of node
        :head: Node or id of node
        """
        if isinstance(tail, Node):
            tail_node = tail
        else:
            tail_node = self.create_node(tail)
        if isinstance(head, Node):
            head_node = head
        else:
            head_node = self.create_node(head)
        edge = Edge(tail_node, head_node)
        tail_node.add_edge(edge)
        head_node.add_edge(edge)
        return edge


[docs]    def node(self, id):
        """Return a node by id."""
        return self._nodes[id]


[docs]    def nodes(self):
        """Return all nodes sorted by node id."""
        return list(self._nodes[key] for key in sorted(self._nodes))


[docs]    def keys(self):
        """Return keys of nodes in sorted order."""
        return sorted(self._nodes)


[docs]    def count(self):
        """Return count of nodes."""
        return len(self._nodes)






          

      

      

    

  

    
      
          
            
  Source code for challenges.main

from challenges.conf import Conf
from challenges.runner import Runner


[docs]def main():
    Runner(Conf()).main()





          

      

      

    

  

    
      
          
            
  Source code for challenges.runner

import sys
import time
import unittest

from challenges.scaffold import Scaffold


[docs]class Runner:
    def __init__(self, conf):
        self.start = time.time()
        self.conf = conf
        conf.parse_arguments()

[docs]    def main(self):
        if self.conf.args.list:
            self.list_challenges()
        elif self.conf.args.unittest:
            if self.conf.args.challenge:
                self.run_unittest()
            else:
                self.conf.print_help()
        elif self.conf.args.scaffold:
            if self.conf.args.challenge:
                Scaffold(self.conf).scaffold()
            else:
                self.conf.print_help()
        elif self.conf.args.challenge:
            self.run_challenge()
            if self.conf.args.verbose:
                print("--- Time: %s ---" % str(time.time() - self.start))
        else:
            self.conf.print_help()


[docs]    def run_challenge(self):
        challenge = self.conf.get_challenge()
        self.set_sample(challenge)
        challenge.main()
        self.write(challenge)


[docs]    def set_sample(self, challenge):
        if self.conf.args.file:
            challenge.sample = self.read_file()
        elif self.conf.args.klass:
            challenge.sample = challenge.sample
        else:
            stdin = sys.stdin.read().strip()
            if stdin:
                challenge.sample = stdin
            else:
                self.conf.print_help()


[docs]    def read_file(self):
        with open(self.conf.get_input_file(), 'r') as pointer:
            sample = pointer.read()
        return sample


[docs]    def write(self, challenge):
        result = challenge.output
        print(result)
        with open(self.conf.get_latest_file(), 'w') as pointer:
            pointer.write(result)
        with open(self.conf.get_latest_at_root(), 'w') as pointer:
            pointer.write(result)
        if self.conf.args.write:
            with open(self.conf.get_sample_file(), 'w') as pointer:
                pointer.write(challenge.sample)
            with open(self.conf.get_result_file(), 'w') as pointer:
                pointer.write(result)


[docs]    def list_challenges(self):
        print(' * ' + '\n * '.join(self.conf.get_challenges()))


[docs]    def run_unittest(self):
        c = self.conf.get_unittest()
        case = unittest.defaultTestLoader.loadTestsFromTestCase(c)
        unittest.TextTestRunner().run(case)






          

      

      

    

  

    
      
          
            
  Source code for challenges.scaffold

import os
import sys


[docs]class Scaffold:
    def __init__(self, conf):
        self.conf = conf

[docs]    def scaffold(self):
        directory = self.conf.get_challenge_dir()
        if os.path.exists(directory):
            sys.exit('Directory ' + directory + ' already exists.')
        else:
            try:
                os.makedirs(directory)
            except OSError:
                sys.exit('Sorry, could not create ' + directory + '.')

        file = self.conf.get_challenge_init_file()
        if os.path.exists(file):
            sys.exit('File ' + file + ' already exists.')
        else:
            try:
                with open(file, 'w') as handle:
                    handle.write('')
            except OSError:
                sys.exit('Sorry, could not write ' + file + '.')

        file = self.conf.get_challenge_file()
        if os.path.exists(file):
            sys.exit('File ' + file + ' already exists.')
        else:
            try:
                with open(file, 'w') as handle:
                    handle.write(self.get_class_content())
            except OSError:
                sys.exit('Sorry, could not write ' + file + '.')
        file = self.conf.get_unittest_file()
        if os.path.exists(file):
            sys.exit('File ' + file + ' already exists.')
        else:
            try:
                with open(file, 'w') as handle:
                    handle.write(self.get_unittest_content())
            except OSError:
                sys.exit('Sorry, could not write ' + file + '.')


[docs]    def get_class_content(self):
        text = '''
# https://github.com/elmar-hinz/Python.Challenges
from challenges import Challenge

class {}Challenge(Challenge):

    sample = 'XXX'
    expect = 'XXX'

    def build(self):
        pass

    def calc(self):
        self.result = 'XXX'
'''
        return text.strip().format(self.conf.get_challenge_name())


[docs]    def get_unittest_content(self):
        text = '''
import unittest
from {}.challenge import {}Challenge

class {}Test(unittest.TestCase):

    def setUp(self):
        self.challenge = {}Challenge()

    def test__init__(self):
        self.assertIsInstance(self.challenge, {}Challenge)
        self.assertIn('XXX', self.challenge.sample)
        self.assertIn('XXX', self.challenge.expect)

    def test_build(self):
        self.skipTest('Not implemented.')

    def test_calc(self):
        self.skipTest('Not implemented.')

    def test_format(self):
        self.skipTest('Not implemented.')

    def test_full_integration(self):
        self.challenge.main()
        self.assertEqual(self.challenge.expectation(), self.challenge.output)
'''
        n = self.conf.get_challenge_name()
        return text.strip().format(n, n, n, n, n)






          

      

      

    

  

    
      
          
            
  Source code for tests.test_challenge

import unittest

from types import SimpleNamespace as namespace

from challenges import Challenge


[docs]class ChallengeTestCase(unittest.TestCase):

    """Test cases of the challenge base class."""

[docs]    def setUp(self):
        self.challenge = Challenge()


[docs]    def test_class_attributes(self):
        """Check setting of class attributes."""
        self.assertIn('sample', self.challenge.sample)
        self.assertIn('expected result', self.challenge.expect)
        self.assertEqual(Challenge.br, '\n', Challenge.br)
        self.assertEqual(Challenge.split_pattern, '\s+|\s?,\s?')
        self.assertEqual(Challenge.edge_pattern, '^(\d+)->(\d+)(:(\d+))?$')


[docs]    def test_instance_attributes(self):
        """Check setting of instance attributes."""
        self.assertIsInstance(self.challenge.lines, list)
        self.assertIsInstance(self.challenge.model, namespace)
        self.assertIsInstance(self.challenge.result, namespace)
        self.assertEqual(self.challenge.output, '')


[docs]    def test_instance_shadows_class_attribute_of_sample(self):
        """ Show that instance attribute shadows class attribute."""
        self.assertIn('sample', Challenge.sample)
        self.assertIn('sample', self.challenge.sample)
        self.challenge.sample = 'mine'
        self.assertIn('sample', Challenge.sample)
        self.assertIn('mine', self.challenge.sample)


[docs]    def test_instance_shadows_class_attribute_of_expect(self):
        """ Show that instance attribute shadows class attribute."""
        self.assertIn('expected result', Challenge.expect)
        self.assertIn('expected result', self.challenge.expect)
        self.challenge.expect = 'my result'
        self.assertIn('expected result', Challenge.expect)
        self.assertIn('my result', self.challenge.expect)


[docs]    def test_read(self):
        """Show that read creates list of lines."""
        self.challenge.sample = 'one\ntwo'
        self.challenge.read()
        self.assertEqual(self.challenge.lines, ['one', 'two'])


[docs]    def test_build(self):
        """Show that build is callable."""
        self.challenge.build()
        self.assertTrue(True)


[docs]    def test_calc(self):
        """Show that calc is callable."""
        self.challenge.calc()
        self.assertTrue(True)


[docs]    def test_format(self):
        """Show that format writes result into output as string."""
        self.challenge.result = 2
        self.challenge.format()
        self.assertIsInstance(self.challenge.output, str)
        self.assertEqual(self.challenge.output, '2')


[docs]    def test_line(self):
        """ Show that a line is retrievable by index."""
        self.challenge.lines = ['one', 'two', 'three']
        self.assertEqual(self.challenge.line(1), 'two')


[docs]    def test_lines_to_list(self):
        """ Show that lines_to_list() works as expected. """
        self.challenge.lines = ['one', 'two', 'three', 'foor']
        expect = ['one', 'two', 'three', 'foor']
        self.assertEqual(expect, self.challenge.lines_to_list() )
        expect = ['two', 'three']
        self.assertEqual(expect, self.challenge.lines_to_list(1, 3) )


[docs]    def test_line_to_words(self):
        """ Show that line_to_words() works as expected. """
        self.challenge.lines = ['one two', 'three four']
        expect = ['three', 'four']
        self.assertEqual(expect, self.challenge.line_to_words(1))


[docs]    def test_lines_to_words(self):
        """ Show that lines_to_words() works as expected. """
        self.challenge.lines = ['one two', 'three four', 'five six']
        self.assertEqual(['one', 'two', 'three', 'four', 'five', 'six'],
                self.challenge.lines_to_words(flatten=True))
        self.assertEqual([['three', 'four']],
                self.challenge.lines_to_words(1,2))


[docs]    def test_line_to_integer(self):
        """Show a line can be retrieved as integer."""
        self.challenge.lines = ['11', '22']
        self.assertEqual(22, self.challenge.line_to_integer(1))


[docs]    def test_line_to_integers(self):
        """Show a line can be retrieved as integers."""
        self.challenge.lines = ['one', '1, 2, 3']
        result = self.challenge.line_to_integers(1)
        self.assertEqual(result, [1, 2, 3])


[docs]    def test_lines_to_integers(self):
        """Show lines_to_integers() works as expected."""
        self.challenge.lines = ['1 2', '3 4', '5 6']
        self.assertEqual([1, 2, 3, 4, 5, 6],
                         self.challenge.lines_to_integers(flatten=True))
        self.assertEqual([[3, 4]], self.challenge.lines_to_integers(1,2))


[docs]    def test_line_to_float(self):
        """Show a line can be retrieved as float."""
        self.challenge.lines = ['11.11', '22.22']
        self.assertEqual(22.22, self.challenge.line_to_float(1))


[docs]    def test_line_to_floats(self):
        """Show a line can be retrieved as floats."""
        self.challenge.lines = ['one', '1.1, 2.2, 3.3']
        result = self.challenge.line_to_floats(1)
        self.assertEqual(result, [1.1, 2.2, 3.3])


[docs]    def test_lines_to_floats(self):
        """Show lines_to_floats() works as expected."""
        self.challenge.lines = ['1.1 2.2', '3.3 4.4', '5.5 6.6']
        self.assertEqual([1.1, 2.2, 3.3, 4.4, 5.5, 6.6],
                         self.challenge.lines_to_floats(flatten=True))
        self.assertEqual([[3.3, 4.4]], self.challenge.lines_to_floats(1,2))


[docs]    def test_line_to_permuation(self):
        """Show a line can be retrieved as permutation."""
        self.challenge.lines = ['one', '+1 -2']
        result = self.challenge.line_to_permutation(1)
        self.assertEqual((1, -2), result)


[docs]    def test_line_to_permuation_with_parenthesis(self):
        """Show a line can be retrieved as permutation."""
        self.challenge.lines = ['one', '(+1 -2)']
        result = self.challenge.line_to_permutation(1)
        self.assertEqual((1, -2), result)


[docs]    def test_line_to_permuation_surrounded_with_terminals(self):
        """Show a line can be retrieved as permutation."""
        self.challenge.lines = ['one', '+1 -2']
        result = self.challenge.line_to_permutation(1)
        self.assertEqual(result, (1, -2))


[docs]    def test_line_to_permutations(self):
        """Show a line can be retrived as genome. """
        self.challenge.lines = ['one', '(+1 -2)(+3 +4)']
        result = self.challenge.line_to_permutations(1)
        expect = [(1, -2), (3, 4)]
        self.assertEqual(expect, result)


[docs]    def test_line_to_edge(self):
        """Show lint_to_edge() works as expected."""
        self.challenge.lines = ['one', '1->2:12']
        self.assertEqual(namespace(head=2, tail=1, weight=12),
                         self.challenge.line_to_edge(1))
        self.challenge.lines = ['one', '1->2']
        self.assertEqual(namespace(head=2, tail=1),
                         self.challenge.line_to_edge(1))


[docs]    def test_line_to_edges(self):
        """Show lint_to_edges() works as expected."""
        self.challenge.lines = ['one', '1->2, 3']
        self.assertEqual([namespace(head='2', tail=1),
                          namespace(head='3', tail=1)],
                         self.challenge.line_to_edges(1))


[docs]    def test_lines_to_edges(self):
        """Show lines_to_edges() works as expected."""
        self.challenge.lines = ['1->2', '2->3', '3->4']
        expect = [namespace(head=2, tail=1),
                  namespace(head=3, tail=2),
                  namespace(head=4, tail=3)]
        self.assertEqual(expect, self.challenge.lines_to_edges())
        expect = [namespace(head=3, tail=2)]
        self.assertEqual(expect, self.challenge.lines_to_edges(1,2))
        self.challenge.lines = ['1->2:22']
        expect = [namespace(head=2, tail=1, weight=22)]
        self.assertEqual(expect, self.challenge.lines_to_edges())
        self.challenge.lines = ['1->2, 3', '2->3']
        expect = [namespace(head='2', tail=1),
                  namespace(head='3', tail=1),
                  namespace(head=3, tail=2)]
        self.assertEqual(expect, self.challenge.lines_to_edges())


[docs]    def test_lines_to_graph(self):
        """Show lines_to_graph() works as expected."""
        self.challenge.lines = [3, '1->2', '2->3', '3->4', 22]
        graph = self.challenge.lines_to_graph(1, 4)
        self.assertEqual(4, graph.node_count)
        self.assertEqual(3, graph.edge_count)
        self.assertEqual([1, 2, 3, 4], graph.nodes)
        self.assertIn(3, graph.edges[2])
        # multiple edges on one line
        self.challenge.lines = ['1->2, 3']
        graph = self.challenge.lines_to_graph()
        self.assertEqual(2, graph.edge_count)
        # weights supported
        self.challenge.lines = ['1->2:3']
        graph = self.challenge.lines_to_graph()
        self.assertEqual(3, graph.weights[(1, 2)])



[docs]    def test_read_edges_from_to(self):
        """Show reading edges limited by start and stop."""
        """ !!! DEPRECATED !!! """
        self.challenge.sample = '''
        0
        1->9
        2->9
        3->9
        4->9
        5
        '''
        self.challenge.read()
        result = self.challenge.edges(start=2, stop=4)
        self.assertEqual(result.__name__, 'edges')
        self.assertEqual(len(list(result)), 2)


[docs]    def test_read_edges_from(self):
        """Show reading edges self limiting."""
        """ !!! DEPRECATED !!! """
        self.challenge.sample = '''
        0
        1->9
        2->9
        3->9
        4->9
        5
        '''
        self.challenge.read()
        result = self.challenge.edges(start=2)
        self.assertEqual(len(list(result)), 3)


[docs]    def test_read_edges_without_given_range(self):
        """Show reading edges without given range starting from line 0."""
        """ !!! DEPRECATED !!! """
        self.challenge.sample = '''
        1->9
        2->9
        3->9
        '''
        self.challenge.read()
        result = self.challenge.edges()
        self.assertEqual(len(list(result)), 3)


[docs]    def test_read_fasta_from_to(self):
        """Show reading FASTA limited by start and stop."""
        self.challenge.sample = '''
        0
        1
        >FAS_1
        CCTGCGGAAGATCGGCACTAGAATAGCCAGAACCGTTTCTCTGAGGCTTCCGGCCTTCCC
        TCCCACTAATAATTCTGAGG
        >FAS_2
        CCATCGGTAGCGCATCCTTAGTCCAATTAAGTCCCTATCCAGGCGCTCCGCCGAAGGTCT
        ATATCCATTTGTCAGCAGACACGC
        >FAS_3
        CCACCCTCGTGGTATGGCTAGGCATTCAGGAACCGGAGAACGCTTCAGACCAGCCCGGAC
        TGGGAACCTGCGGGCAGTAGGTGGAAT
        >FAS_4
        CCACCCTCGTGGTATGGCTAGGCATTCAGGAACCGGAGAACGCTTCAGACCAGCCCGGAC
        TGGGAACCTGCGGGCAGTAGGTGGAAT
        14
        '''
        self.challenge.read()
        result = self.challenge.fasta(start=5, stop=11)
        self.assertEqual(result.__name__, 'fasta')
        self.assertEqual(len(list(result)), 2)


[docs]    def test_read_fasta_from(self):
        """Show reading FASTA self limiting."""
        self.challenge.sample = '''
        0
        1
        >FAS_1
        CCTGCGGAAGATCGGCACTAGAATAGCCAGAACCGTTTCTCTGAGGCTTCCGGCCTTCCC
        TCCCACTAATAATTCTGAGG
        >FAS_2
        CCATCGGTAGCGCATCCTTAGTCCAATTAAGTCCCTATCCAGGCGCTCCGCCGAAGGTCT
        ATATCCATTTGTCAGCAGACACGC
        >FAS_3
        CCACCCTCGTGGTATGGCTAGGCATTCAGGAACCGGAGAACGCTTCAGACCAGCCCGGAC
        TGGGAACCTGCGGGCAGTAGGTGGAAT
        >FAS_4
        AAA
        TTT
        14
        '''
        self.challenge.read()
        result = self.challenge.fasta(start=5)
        self.assertEqual(result.__name__, 'fasta')
        fasta = dict(result)
        self.assertEqual('AAATTT', fasta['FAS_4'])
        self.assertEqual(len(fasta), 3)


[docs]    def test_read_fasta_without_given_range(self):
        """Show reading FASTA limited by start and stop."""
        self.challenge.sample = '''
        >FAS_1
        CCTGCGGAAGATCGGCACTAGAATAGCCAGAACCGTTTCTCTGAGGCTTCCGGCCTTCCC
        TCCCACTAATAATTCTGAGG
        >FAS_2
        CCATCGGTAGCGCATCCTTAGTCCAATTAAGTCCCTATCCAGGCGCTCCGCCGAAGGTCT
        ATATCCATTTGTCAGCAGACACGC
        >FAS_3
        CCACCCTCGTGGTATGGCTAGGCATTCAGGAACCGGAGAACGCTTCAGACCAGCCCGGAC
        TGGGAACCTGCGGGCAGTAGGTGGAAT
        >FAS_4
        CCACCCTCGTGGTATGGCTAGGCATTCAGGAACCGGAGAACGCTTCAGACCAGCCCGGAC
        TGGGAACCTGCGGGCAGTAGGTGGAAT
        '''
        self.challenge.read()
        result = self.challenge.fasta()
        self.assertEqual(result.__name__, 'fasta')
        self.assertEqual(len(list(result)), 4)


[docs]    def test_read_fasta_format(self):
        """Show reading FASTA matches expected format."""
        self.challenge.sample = '''
        0
        1
        >FAS_1
        LLL
        ---
        MMM
        *
        >FAS_2
        AAA
        TTT
        8
        '''
        self.challenge.read()
        result = self.challenge.fasta(start=2)
        self.assertEqual(result.__name__, 'fasta')
        fasta = dict(result)
        self.assertIn('FAS_1', fasta.keys())
        self.assertEqual('LLL---MMM*', fasta['FAS_1'])
        self.assertIn('FAS_2', fasta.keys())
        self.assertEqual('AAATTT', fasta['FAS_2'])


[docs]    def test_fasta_strands(self):
        """ Check the method works as expected. """
        self.challenge.sample = '''
        >FAS_1
        AAA
        >FAS_2
        CCC
        '''
        self.challenge.read()
        result = self.challenge.fasta_strands()
        self.assertEqual(['AAA', 'CCC'], result)


[docs]    def test_format_list_of_integers(self):
        """Show concatenation of list of integers."""
        self.assertEqual(self.challenge.format_list_of_integers([1, 2]),
                         '1, 2')


[docs]    def test_format_path(self):
        """Show concatenation of list of nodes to a path."""
        result = self.challenge.format_path([11, 22, 33])
        self.assertEqual(result, '11->22->33')
        result = self.challenge.format_path([11, 22, 33], backwards=True)
        self.assertEqual(result, '11<-22<-33')


[docs]    def test_format_permuations(self):
        """Show a list of permuations can be formatted."""
        list = [[1, -2], [-3, 4]]
        actual = self.challenge.format_permutations(list)
        expect = '(+1 -2)\n(-3 +4)'
        self.assertEqual(expect, actual)


[docs]    def test_format_permuations_with_user_defined_separator(self):
        """Show user defined separators can be used."""
        list = [[1, -2], [-3, 4]]
        actual = self.challenge.format_permutations(
            list,
            separator = ', ',
            element_separator = ' | '
        )
        expect = '(+1 | -2), (-3 | +4)'
        self.assertEqual(expect, actual)


[docs]    def test_format_permuations_with_user_defined_separator_of_length_zero(
            self):
        """Show user defined separators can be used."""
        list = [[1, -2], [-3, 4]]
        actual = self.challenge.format_permutations(
            list,
            separator = '',
            element_separator = ''
        )
        expect = '(+1-2)(-3+4)'
        self.assertEqual(expect, actual)






          

      

      

    

  

    
      
          
            
  Source code for tests.test_graph

from unittest import TestCase

from challenges import Graph, Node, Edge


[docs]class TestNode(TestCase):
    """Test units of Node."""

[docs]    def setUp(self):
        self.node = Node(2)


[docs]    def test_node_constructor(self):
        self.assertEqual(self.node._id, 2)


[docs]    def test_node_property_access(self):
        self.assertEqual(self.node.id, 2)
        self.node.any = 5
        self.assertEqual(self.node.any, 5)


[docs]    def test_add_edge_to_node(self):
        tail = Node(1)
        head = Node(2)
        edge = Edge(tail, head)
        tail.add_edge(edge)
        head.add_edge(edge)
        self.assertIn(edge, tail.outgoing)
        self.assertIn(edge, head.incoming)


[docs]    def test_antecessors(self):
        n1, n3 = Node(1), Node(3)
        self.node.add_edge(Edge(n1, self.node))
        self.node.add_edge(Edge(n3, self.node))
        self.assertIn(n1, self.node.antecessors())
        self.assertIn(n3, self.node.antecessors())


[docs]    def test_successors(self):
        n1, n3 = Node(1), Node(3)
        self.node.add_edge(Edge(self.node, n1))
        self.node.add_edge(Edge(self.node, n3))
        self.assertIn(n1, self.node.successors())
        self.assertIn(n3, self.node.successors())




[docs]class TestEdge(TestCase):
    """Test units of Node."""

[docs]    def setUp(self):
        self.tail = Node(1)
        self.head = Node(2)
        self.edge = Edge(self.tail, self.head)


[docs]    def test_edge_constructor(self):
        self.assertIs(self.edge._tail, self.tail)
        self.assertIs(self.edge._head, self.head)


[docs]    def test_edge_property_access(self):
        self.assertIs(self.edge.tail, self.tail)
        self.assertIs(self.edge.head, self.head)
        self.edge.any = 5
        self.assertEqual(self.edge.any, 5)




[docs]class TestGraph(TestCase):
    """Test units of Graph."""

[docs]    def setUp(self):
        self.graph = Graph()


[docs]    def test_graph_constructor(self):
        self.assertIsInstance(self.graph, Graph)


[docs]    def test_create_node(self):
        node = self.graph.create_node(2)
        self.assertIsInstance(node, Node)
        self.assertEqual(node.id, 2)
        self.assertIs(self.graph._nodes[2], node)


[docs]    def test_create_existing_node_returns_existing_node(self):
        node1 = self.graph.create_node(2)
        node2 = self.graph.create_node(2)
        self.assertIs(node1, node2)


[docs]    def test_create_edge(self):
        edge = self.graph.create_edge(1, 2)
        self.assertEqual(edge.tail.id, 1)
        self.assertEqual(edge.head.id, 2)
        self.assertIn(1, self.graph._nodes)
        self.assertIn(2, self.graph._nodes)
        self.assertIn(edge, edge.tail.outgoing)
        self.assertIn(edge, edge.head.incoming)


[docs]    def test_create_edge_from_nodes(self):
        node1 = self.graph.create_node(1)
        node2 = self.graph.create_node(2)
        edge = self.graph.create_edge(node1, node2)
        self.assertIs(node1, edge.tail)
        self.assertIs(node2, edge.head)


[docs]    def test_get_node(self):
        node = self.graph.create_node(3)
        self.assertIs(self.graph.node(3), node)


[docs]    def test_nodes_are_returned_in_order(self):
        node2 = self.graph.create_node(2)
        node3 = self.graph.create_node(3)
        node1 = self.graph.create_node(1)
        nodes = self.graph.nodes()
        self.assertEqual(3, len(nodes))
        self.assertIs(nodes[0], node1)
        self.assertIs(nodes[1], node2)
        self.assertIs(nodes[2], node3)


[docs]    def test_keys_are_returned_ordered(self):
        self.graph.create_node(4)
        self.graph.create_node(8)
        self.graph.create_node(3)
        self.assertEqual(self.graph.keys(), [3, 4, 8])


[docs]    def test_count_of_nodes(self):
        self.graph.create_node(2)
        self.graph.create_node(3)
        self.assertEqual(2, self.graph.count())
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