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Welcome to NGCloud’s documentation!
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Version: 0.3.4

Last update: December 19, 2014


Introduction

NGCloud is a Python package to automatically generate readable reports from some common NGS analysis pipeline such as Tuxedo or GATK, and make me not fuck up anything.


Note

If you are looking for the manual for result pages generated by NGCloud, you have come to the wrong place. Result manual for each pipeline is at different repository respectively.

Manual usually ships with the result. If not, please contact the developers to get the right link.
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Installation

Require Python 3.3+, setuptools, and pip. Other Python versions have not been tested.


Note

Python 3.4+ should bundle with setuptools and pip, but that’s not always the case on some Linux Platform.
For Debian/Ubuntu to install setuptools and pip,

sudo apt-get install python3-setuptools python3-pip





If that’s a self-compiled Python, try

python3 -m ensurepip





For older Python versions, download get-pip.py and run it.

python get-pip.py








Dependencies


	pathlib [https://pypi.python.org/pypi/pathlib] (for Python 3.3 and below)

	PyYAML [http://pyyaml.org/]

	docopt [https://github.com/docopt/docopt]

	Jinja2 [http://jinja.pocoo.org/docs/]



If one wants to have colorful logging messages, extra packages are required:


	colorlog [https://github.com/borntyping/python-colorlog] (or colorlog[windows] on Windows)






Install latest stable version

pip install ngcloud





To get colorful logging message dependencies as well, use

pip install ngcloud[color]








Build from source

NGCloud use Gulp.js [http://gulpjs.com/], CoffeeScript [http://coffeescript.org/], and Stylus [http://learnboost.github.io/stylus/] to build report templates’ CSS and JS
with building automation. All frontend dependencies are managed independently by npm [https://www.npmjs.org].

To build from source, Node.js [http://nodejs.org/] and npm [https://www.npmjs.org] are required.
Check their homepage for their installation.

git clone https://github.com/BioCloud-TW/ngcloud.git
cd template_dev
npm install -g gulp
npm install

cd ..  # back to ngcloud source root
python setup.py install










Run test

Require nose [https://nose.readthedocs.org/]

nosetest ngcloud








Build this doc

You need to installed NGCloud before building the doc. Extra dependencies are


	Sphinx [http://sphinx-doc.org]

	numpydoc [https://github.com/numpy/numpydoc]

	sphinx_rtd_theme [https://github.com/snide/sphinx_rtd_theme]



NGCloud source is needed. To install them,

cd docs
pip install -r requirements.txt
make html





Documentation will be under docs/_build/html/index.html

For PDF requires XeLaTeX [http://www.xelatex.org],

make xelatex
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Quick Start


Using ngreport

High level NGCloud report generator can be accessed by both ways,

$ ngreport
# Usage:
#     ngreport [-p <pipeline>] <job_dir> [<out_dir>] [-v ...]
#     ngreport [-p <pipeline>] <job_dir> [-o <out_dir>] [-v ...]
#     ngreport -h | --help
#     ngreport --version

$ python -m ngcloud.report
# Usage:
# ... (they access the same function)






See also

To use the parser inside a Python program, call ngcloud.report.gen_report() directly,
or call ngcloud.report.main() and pass the console arugments.



It takes three main arguments to run:


	Valid pipeline name (default: tuxedo)

	Path to job folder (required)

	Path to output folder (default: ./output)



Currently, only Tuxedo pipeline is valid, so it is the default option. You can still pass -p tuxedo or -p ngcloud.pipe.tuxedo.TuxedoReport to tell ngreport to generate the report of Tuxedo pipeline.

If you want to use your own NGS results running through the same pipeline, you need to organize the result folder and write some extra information so NGCloud can recognize. See Prepare Your NGS Result for NGCloud for more information.

By now, just follow our steps and use our bundled minimal example. We shipped a minimal example with NGCloud source code, hence you can use it to give a first try. Finally, you need to decide the output location. We choose /tmp for demo. By default it is ./output.

Full help message can be obtained by ngreport -h.




Run the minimal example

To get familiar with how NGCloud works, we first demo the usage through a minimal Tuxedo NGS pipeline example. Note that the example is for demo usage, don’t use the generated report for research.

The minimal result is under ngcloud_src/examples/job_tuxedo_minimal.

To generate the report, run

ngreport -p tuxedo {ngcloud_src}/examples/job_tuxedo_minimal -o /tmp





You need to replace {ngcloud_src} with the path where you download the NGCloud source code. If no warning message is shown, the output will be under /tmp/report_9527. It is a HTML-based report so you need a web browser to view it. Open /tmp/report_9527/index.html and you can get the beautiful report generated by NGCloud.


[image: ../_images/minimal_example_screenshot.png]
Screenshot of the report frontpage



Click on other pages such as Quality Control to quick peek the report. Now you have finish the first run using NGCloud. Congrats!

If you want to see what’s going on during the report generation, pass an extra -v argument to ngreport to increase the verbosity. A colorful log output will be produced by extra --color argument, which requires colorlog [https://github.com/borntyping/python-colorlog] or install NGCloud with pip install ngcloud[color].




Further Reading

On the following sections, we will show you how to organize your own NGS result to feed in NGCloud. Also, a detailed explanation will be given to show what’s under the hood.

If your NGS analysis pipeline is not supported by NGCloud, you can add it your own, combining the existed NGCloud report templates. Custom a Pipeline from Ground up and Extend Builtin Pipeline will show you how to write your own pipeline. You will need NGCloud API documentation for more information.

Finally, If you enjoy using NGCloud and hope it gets better, the best support will be contributing back to NGCloud. See Developing and Contributing to get involved.
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Prepare Your NGS Result for NGCloud

To make NGCloud recongize your NGS results, the result folder structure should follow the results specify by NGCloud and the corresponding pipeline.

Here we first introduce some general rules, and you could get the whole picture and the find out details in each pipeline, say ngcloud.pipe.tuxedo for Tuxedo.


Organize the result folder

A standard result folder looks like the following:

job_tuxedo_minimal/
├── 1_fastqc/
│   ├── SRR1027176_R1/
│   ├── SRR1027176_R2/
│   ├── SRR1027183_R1/
│   └── SRR1027183_R2/
├── 2_tophat/
│   ├── SRR1027176/
│   └── SRR1027183/
│   (skip other stages) ...
└── job_info.yaml





This example is taken from the bundled example under examples/job_tuxedo_minimal. Later we will refer this as result’s root.

Each subfolder corresponds to a stage of the pipeline. Whether the prefix number (Ex 1_, 2_) exists does not matter but merely enhances readability. Folder name excluding prefix should match Stage.result_foldername specified by each stage. Later we will refer this folder for each stages as stage’s root.

How the results is orgnazied below stage’s root depends on how the stage work. A stage is likely producing results with forms:


	Only one set of result is created, no matter how many samples it takes (joint mode)

	A set of result is created for every input sample (per-sample mode)

	Multiple sets of result are created, but a set if for a group of samples (per-group mode)



For the first case (joint mode), since there is only a set of result, the result files usually directly lies right below the stage’s root. For example, Cuffdiff produces a set of comparison for any two conditions.

For the second case (per-sample mode), there are sets for each result, so a subfolder is created and named by the sample’s full name. We will take more on sample’s naming later. For example, FastQC produces quality report for all samples. As one can see, pair-end samples (e.g., both SRR1027176 and SRR1027183) will have two sets of results.

For the third case (pre-group mode), there are sets for each group of samples. There are many grouping for samples so it depends on what the stage uses. For example, Tophat will group pair-end samples because it takes pair-end information during alignment. And pair-end grouping is the most common grouping scheme. The subfolders under stage’s root shuld be named by sample name.




Specify the job_info.yaml

File job_info.yaml follows YAML [http://en.wikipedia.org/wiki/YAML] syntax, which stores how the NGS analysis pipeline is performed and the sample information. YAML is a human readable format to store natural data structure. The following is job_info.yaml of our minimal result:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18

	job_type: tuxedo
job_id: 9527
sample_list:
# TODO: accept conditions, sample_group
    - SRR1027176:
        pair_end: R1
    - SRR1027176:
        pair_end: R2
    - SRR1027183:
        pair_end: R1
    - SRR1027183:
        pair_end: R2
pipe_param:
    paramA: true
    paramB:
        - some value 1
        - some value 2
        - some value 3







Generally it specifies:


	job_type: pipeline that the NGS result is performed

	job_id: an auto-generated job ID. If that’s a custom result, type in a summary name for this job.

	sample_list: list of samples used in this job and their properties.




Sample list

sample_list:
    - <sample_name>:
        <property_A>: <value>
    - <sample_name>:
        <property_A>: <value>
        <property_C>: <value>





A general sample_list structure is like the above example. Some properties may be shared across samples such as pair_end, while some may be unique for certain samples such as stranded. Only the specified properties will be defined.


Warning

Mind the format and indentation how a sample_list is specified.




Pair-end

pair_end denotes the pair-end type of a sample, and is highly recommended to be specified for all samples.
If a sample is single-ended sequenced, set the value to False:

- single_end_sample:
    pair_end: False





Then in the example, the sample name and full sample name will both be single_end_sample.

While for a pair-end sample, one needs to create separate records for both ends:

- a_pairend_sample:
    pair_end: R1
- a_pairend_sample:
    pair_end: R2





Of course, if only one end of a pair-end sample is used, only one record needs to be created.
In this case, sample name and full sample name for the first strand are a_pairend_sample_R1 and a_pairend_sample respectively.

To find out what properties can be set to a sample, see ngcloud.info.Sample for more info.


Note

Currently, there is nothing important but sample list to be specify in job_info.yaml.
While as report templates evolve and use more arguments and information, there will be more requirements about the format.



By knowing the format of result folder structure and job_info.yaml, you can proceed to the next section to build your own pipeline from ground up.
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Custom a Pipeline from Ground up


Table of Contents


	Custom a Pipeline from Ground up
	Goal

	General folder structure

	Organize the NGS result

	Write stage template

	Write the report logics

	Generate the report

	Further binding with NGCloud’s report









The whole process can be considered as three main steps:


	Design Jinja2 templates to determine how your report looks like in a web browser

	Translated all NGS tools that its output needs to display into a new class that inherits ngcloud.report.Stage.

	Create a new class inherits ngcloud.report.Report to collect all your needed stages.



You will create your first pipe after this section. Here we are going to create a new pipeline with two stages. See ngcloud_src/examples/my_first_pipe for the final result.


Goal

In this pipeline, there will be two stages:


	index: shows hello message and the job ID

	mystage: lists sample in use and show the overall alignment rate



Overall alignment rate is logged inside a output file summary.txt, represented as some NGS results we’d like to extract and shown them in our reports.




General folder structure

We organize all the files needed in our recommended folder structure:

my_first_pipe/
├── report/
│   ├── static/
│   └── templates/
│       ├── base.html
│       ├── index.html
│       └── mystage.html
├── job_demo_result/
│   ├── my_stage/
│   │   └── summary.txt
│   └── job_info.yaml
└── mypipe.py





mypipe.py is where Python scripts and report logics are stored. The filename mypipe needs to match the Python module naming rule so later we could import it.

job_demo_result we fake a NGS result, assuming it follows the mypipe pipeline.

report/ folder keeps all the template-related files.

Insides report folder, all templates go under templates/, if you have some experience with web’s template engine you will find it familiar. In fact, Jinja2 [http://jinja2.pocoo.org/] is indeed a awesome template engine that used by many Python-powered websites.

Other files such as CSS or JS that decorate the reports go under static/. These are stuff that we used in the report but we aren’t likely to modify it. Therefore they are called as static files.

We will explain each part in the following sections.




Organize the NGS result

Since we only have a stage mystage that holds output files, the result folder is rather simple.
We set the root folder as job_demo_result. The folder looks like this:

my_first_pipe/job_demo_result/
├── my_stage/
│   └── summary.txt
└── job_info.yaml





summary.txt holds the NGS output by my_stage, and is where we need to extract the overall alignment rate from.

Mis-alignment rate: 6.09%
Overall alignment rate: 80.56%





job_info.yaml stores how the result is performed. Currently only the sample info is stored.

job_type: mypipe
job_id: My First Stage DEMO
sample_list:
    - ngs_A:
        pair_end: R1
    - ngs_A:
        pair_end: R2
    - ngs_B:
        pair_end: False





Two samples are used, ngs_A is pair-end while ngs_B is single-ended. ID and job type are also stated.




Write stage template

First we look back on what we want for our first pipeline:


	An index page (index.html) shows hello message

	A stage page (mystage.html) prints some value from our fake NGS results.



Before we really touch these two templates, first we create a base template to store the common part. You will soon see the benefit maintaining such template. Let’s call it base.html.

<!DOCTYPE html>
<html>
  <head>
    <meta charset="utf-8">
    <meta name="viewport" content="width=device-width">
    <title>{% block title %}Base Template{% endblock %}</title>
  </head>
  <body>
    <p>| <a href="index.html">Index</a> | <a href="mystage.html">MyStage</a> |</p>
    {% block content %}{% endblock %}
  </body>
</html>





So base.html is just a mini working HTML5 file. By declaring blocks title and content, later base.html can be inherited by stage templates and their content can be override.

A simple site map, linking two stages together, is added here to spread across all stages. So report readers can use this site map to jump between these stages.

index.html will be built upon base.html.

{% extends 'base.html' %}

{% block title %}Homepage of My Pipeline{% endblock %}

{% block content %}
  <h2>Report for job id {{ job_info.id }}</h2>
  <p>Hello NGCloud report!</p>
{% endblock %}





First we extend the base templates and overwrite the title block. As for content block, we show a hello message, and we left a variable {{ job_info.id }} to represent the job id. When a report is being rendered, job_info, a JobInfo object, will be passed so we could use its attribute.

In mystage.html we will use this variable passing mechanism more extensively.

Since job_info contains the sample list, we would like to print them out. Also, we wish to display the overall alignment rate.

Here is how to get it done. First we make the sample list,

{% block content %}
  <h2>Sample being used</h2>
  <ul>
  {% for sample in job_info.sample_list %}
    <li>{{ sample.full_name }}</li>
  {% endfor %}
  </ul>
{% endblock %}





By using Jinja2’s for-loop [http://jinja.pocoo.org/docs/templates/#for] control structure, we could extract the sample list from job_info, in which each element is a Sample object. So we use sample’s full name to display our sample list.

Showing the overall alignment rate requires some extra parsing code. Since it is not some default information, we need to create our own variables and passed it into templates explicitly.

By default, a dict-like variable result_info will always be passed and all its keys will be exposed for access. So we could modify the key-value pairs it holds during ngcloud.report.Stage.parse(). We name the key representing the overall alignment rate as mapped_rate. Therefore in template we could

{% block content %}
  <h2>Alignment Summary</h2>
  <p>Overall mapped rate: {{ mapped_rate }}</p>
{% endblock %}





Then we join these two piece together in a same content block. The full mystage.html code is shown in below.

{% extends 'base.html' %}

{% block title %}My Stage{% endblock %}

{% block content %}
  <h2>Sample being used</h2>
  <ul>
  {% for sample in job_info.sample_list %}
    <li>{{ sample.full_name }}</li>
  {% endfor %}
  </ul>

  <h2>Alignment Summary</h2>
  <p>Overall mapped rate: {{ mapped_rate }}</p>
{% endblock %}





We just finished our first pipeline template design. You can also compare your result with files under examples/my_first_pipe.


See also

ngcloud.report.Stage.render() talks more about the mechanism passing job_info and keys of result_info.






Write the report logics

Finally, we are going to connect all parts together by writing a Python module mypipe.py that inherits NGCloud architecture. Stage and pipeline have their corresponding class in NGCloud: Stage and Report.


Warning

You should write the following Python code in a script file (in this example it is named as mypipe.py).
Copy-pasting into a Python interpreter will easily fail:

>>> from pathlib import Path
>>> Path(__file__).parent
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
NameError: name '__file__' is not defined
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
NameError: name '__file__' is not defined








Index stage

NGCloud has handled all necessary logics for rendering template, copy static files and finding NGS result files. We take this advantage by inheriting NGCloud’s predefined class.

First we deal with the index stage, name a new class IndexStage inheriting ngcloud.report.Stage. Then, specify the path to look up templates and the entrance template filename.

from pathlib import Path
from ngcloud.report import Stage, Report

here = Path(__file__).parent
template_root = here / "report" / "templates"

class IndexStage(Stage):
    template_find_paths = template_root
    template_entrances = "index.html"





Since the final rendered web page output of IndexStage is index.html, the template_entraces is set as index.html.

Then, folder that stores the related templates should be specifies, so the template engine can know where they are. This folder should be the same for all stages in this pipeline, so we create a variable template_root to store the location and passes to the attribute template_find_paths.


Note

Using __file__, which always points to the location of mypipe.py, can help set the path to template’s folder correctly.



IndexStage only uses builtin template variables (that is, job_info) to render its template. So that’s done! No further setting needed.




MyStage stage

In IndexStage we have specified most needed configuration, so MyStage, which deals with the second stage, can be easily set.

class MyStage(Stage):
    template_find_paths = template_root
    template_entrances = "mystage.html"





What’s different to IndexStage is we need to passed a custom template variable mapped_rate in MyStage to show the overall alignment rate.

First we achieve our goal in a cheating way,

class MyStage(Stage):
    template_find_paths = template_root
    template_entrances = "mystage.html"

    def parse(self):
        self.result_info['mapped_rate'] = "50%"





By adding a new key in result_info during MyStage’s parse(), the key will be passed as a template variable when rendering.


See also

See ngcloud.report.Stage for all the functionalities it provides.






Reading result info

Previous way is cheating, we here really parse the summary.txt to find out the overall alignment rate.

class MyStage(Stage):
    template_find_paths = template_root
    template_entrances = "mystage.html"

    def parse(self):
        mapped_rate = "(Unknown)"
        summary_txt = self.job_info.root_path / "my_stage" / "summary.txt"
        with summary_txt.open() as summary:
            for line in summary:
                if line.startswith("Overall"):
                    mapped_rate = line.strip().split(': ')[-1]

        self.result_info['mapped_rate'] = mapped_rate





Path to root folder of the results can be obtained by accessing job_info.root_path, which is a Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object. Then we could locate summary.txt correctly.

After parsing the txt file, we pass the alignment rate through result_info.




Pipeline MyReport

Finally, we combine all defined stages into our first pipeline, MyReport:

class MyReport(Report):
    stage_classnames = [IndexStage, MyStage]
    static_roots = here / "report" / "static"





The configuration is as simple as what we’ve done with stages. stage_classnames specifies the class name of stages to be used, and static_roots points to the static file folder.


Warning

Make sure it is class name not initiated objects specified in stage_classnames. Stage objects are created automatically during runtime.




See also

See ngcloud.report.Report for all the functionalities it provides.








Generate the report

Congrats! Now this is a fully working pipeline. Checkout your results with our example under examples/my_first_pipe. Get the result by running the following command at the same folder as mypipe.py:

ngreport -p mypipe.MyReport job_demo_result





The rendered report will be under ./output/report_job_info.id.




Further binding with NGCloud’s report

If you want to extend pipelines currently provided by NGCloud, or to use the NGCloud template theme. Go on reading Extend Builtin Pipeline to find out how.
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Extend Builtin Pipeline


Table of Contents


	Extend Builtin Pipeline
	Reues builtin templates

	Reuse builtin stages

	Override builtin template behaviour









We prepare a example under ngcloud_src/examples/gatk/ to show how to extend a builtin pipeline to display GATK pipeline results.

There are many reason to extend a exited pipeline:


	To use the well-designed report layout

	To Build a new pipeline by reusing existed parts

	To extend certain pipeline’s functionality



In the following, we will introduce the difference from Custom a Pipeline from Ground up and explore more NGCloud’s APIs in detail.


Reues builtin templates

By extending existed pipeline, especially builtin ones, there are mainly two things to remember:


	For each stage, specify path to builtin templates in template_find_paths by ngcloud.pipe.get_shared_template_root()

	For the pipeline (or the Report subclass), specify path to builtin static files in static_roots by ngcloud.pipe.get_shared_static_root()



Using get_shared_template_root() and get_shared_static_root() makes sure you can always find the correct path to builtin files no matter how you install NGCloud.

Here is a simple example to show how to re-use builtin templates.

from pathlib import Path
from ngcloud.report import Stage, Report
from ngcloud.pipe import (
    get_shared_template_root, get_shared_static_root
)

class MyBaseStage(Stage):
    template_find_paths = [
        Path('myreport', 'templates'),
        get_shared_template_root(),
    ]

class MySomeStage(MyBaseStage):
    template_entraces = 'some_stage.html'

class MyReport(Report):
    stage_classnames = [MySomeStage]
    static_roots = [
        Path('myreport', 'templates'),
        get_shared_static_root(),
    ]





Highlighted lines are modifications from Custom a Pipeline from Ground up.

For template_fine_paths of Stage, you should put your own paths before builtin to make sure your customs templates are always searched first.

For static_roots of Report, the order of static file paths usually don’t matter. But if you want to overwrite some built-in static files, you should put your custom static files after builtin static paths.


Note

Notice the hieracrhical order of template find paths.

Templates are first looked up in the path coming first. If some templates are not found, the template engine will look up in the next find path.
Finally a jinja2.TemplateNotFound [http://jinja.pocoo.org/docs/api/#jinja2.TemplateNotFound] is thrown after all find paths being searched in vain.

If the render results are unexpected, it may be the filename conflicts between builtin and custom tempaltes.
A common situation is unexpectedly overwrite some templates that are needed for builtin report parts.




Note

If a static file is overwritten, a warning will be given during the generating process.
If it is not the desired behavior, look at the conflict filename in log and rename it to prevent overwriting.

Usually you will want to overwrite builtin static files when you are developing built-in pipelines in template_dev.
Those topics are coverd at More on Template Development.






Reuse builtin stages

Reusing some stages from other pipelines is easy. Take quality control (QC) stage as example, almost every pipeline requires QC. Therefore using builtin QC can ease lots of builing-the-wheel efforts.

Currently the QCStage is defined inside ngcloud.pipe.tuxedo. The stage also ships with the stage-specific static files copying logics, so one don’t need to mind how to collect the figures to show in report.

To make sure full QCStage functionality works, one may first include the stage directly,

from ngcloud.pipe import tuxedo

class MyReport(Report):
    stage_classnames = [tuxedo.QCStage, MySomeStage]
    # ...





But it will generate some problems:



	Path for tuxedo’s template find paths are not specified.

	Display of the stage pipes gets wrong info in report.

	Tuxedo’s static files are not included.






All will fail the qcstage to work properly.

To correctly display the our custom stage pipes, which is originally specified by _stage_pipe.html template, we could defined a new _stage_pipe.html in our template find path so it will override the builtin one.

So the new code looks like this,

from ngcloud.pipe import tuxedo

class MyQCStage(tuxedo.QCStage):
    template_find_paths = (
        MyBaseStage.template_find_paths[:1] +   # include only custom template find path
        tuxedo.QCStage.template_find_paths
    )





We inherit the QCStage class, and carefully treat the template find paths here. Only first path in MyBaseStage is included so the builtin shared templates will not come before tuxedo-specific templates.

Also the path to Tuxedo’s static files should be specified in our Report as well. All builtin pipelines of course include builtin shared static files, we could modify the static_roots into:

class MyReport(Report):
    static_roots = tuxedo.TuxedoReport.static_roots[:]  # must copy list
    static_roots.append(Path('myreport', 'static'))






Note

Make sure to use list copying instead of direct assign. Here is how the direct assigning works,

>>> a = ['path1', 'path2']
>>> b = a
>>> b.append('path3')
>>> a
['path1', 'path2', 'path3']





If one set:

static_roots = tuxedo.TuxedoReport.static_roots
static_roots.append(...)





Then static_roots of Tuxedo pipeline will be modified also. Use copying to protect original list,

>>> b = a[:]
>>> b.append('path3')
>>> a
['path1', 'path2']










Override builtin template behaviour


Warning

Do it with care. Builtin templates are less documented.



You could always change the builtin template’s behavior by overriding methods in subclass. But generally you would like to preserve most of their functionality.

If we want to extend the Stage.parse behavior of QCStage, here’s the Pythonic trick:

class MyQCStage(tuxedo.QCStage):
    # template_find_paths = ...

    def parse(self):
        super(tuxedo.QCStage, self).parse()
        # write the custom logics here
        self.result_info.update({
            'my_desired_property', None
        })





Then when a report is being generated, MyQCStage’s parse() will be called, in which the original QCStage’s parse() is first performed through super() [http://docs.python.org/3/library/functions.html#super], followed by our custom logics.

By making this trick, you could always insure that all original logics are preserved.
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Package API

Core functionality



	ngcloud.info module

	ngcloud.report module

	ngcloud.pipe module

	ngcloud.util module





Supported pipelines



	Tuxedo pipeline
	Class created for the pipeline

	Result folder structure

	Job info special attributes

	Helper classes:
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ngcloud.info module


	
class ngcloud.info.Sample(name, pair_end=None, stranded=None)[source]

	Sample experiment run information.





	Parameters:	name : string

pair_end : {‘R1’, ‘R2’, False}, optional

stranded : bool, optional







Examples

If a sample is pair-end, say sample 5566 has read 1 and 2, then one should
explicitly creates two Sample instances

>>> pe = [Sample(name='5566' % pe, pair_end=pe) for pe in ['R1', 'R2']]
>>> pe
[Sample(name='5566'), Sample(name='5566')]
>>> print(pe[0])  # get first pair-end sample
Sample 5566
    pair_end: R1
    stranded: None





>>> pe[0].full_name
'5566_R1'





Attributes







	name
	(string) Sample name. Pair-end samples should have same name


	full_name
	(string) Auto-generated full sample name, containing pair-end info.










	
class ngcloud.info.JobInfo(root_path)[source]

	Store a job information.





	Parameters:	root_path : path like object





Attributes







	id
	(str)


	type
	(str)


	root_path
	(Path) path to result root


	sample_list
	(list) Lists of Sample in this job


	sample_group
	(OrderedDict) Ordered mapping by grouping pair-end samples
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ngcloud.report module

Base classes to produce NGCloud report







	Stage(job_info,report_root)
	base class of NGCloud stage of a report.


	Report()
	NGCloud report base class of every pipeline.


	gen_report(pipe_report_cls,job_dir,out_dir)
	Generate a NGCloud report.


	main([argv])
	Store the logics for ngreport.






	
class ngcloud.report.Stage(job_info, report_root)[source]

	base class of NGCloud stage of a report.

A stage in report usually maps to a NGS tool used in a pipeline,
and this tool generates meaningfull output of log files that are need for
further analysis.

Stage is a connection between Jinja2’s template system
with NGS results. Therefore one can write the logics about how to extract
information out of a tool(stage) output and pass those information to
Jinja2’s template with some variables.

Examples

A minimal stage for rendering single template, no static file copying:

class SimpleStage(Stage):
    template_find_paths = ['path/to/templates']
    template_entrances = 'simple.html'
    # so it render template 'path/to/templates/simple.html'





With static file copying

class CopyStaticStage(Stage):
    template_find_paths = ['path/to/templates']
    template_entrances = 'copy_static.html'

    # all related result files are under
    # <result_root>/copy_static/
    result_foldername = 'copy_static'
    embed_result_joint = [{
        'src': 'joint',
        'patterns': ['foo'],
        'dest': 'copy_static'
    }]
    # will copy <result_root>/copy_static/joint/foo
    #   -> <report_root>/static/copy_static/foo

    embed_result_persample = [{
        'src': 'each',
        'patterns': ['baz']
        'dest': 'copy_static'
    }]
    # for every sample <sample>, copy
    # <result_root>/copy_static/each/<sample>/baz
    #   -> <report_root>/static/copy_static/<sample>/baz





Attributes







	template_entrances
	((list of) str) Template names passed to Jinja2 to call render()


	template_find_paths
	((list of) path-like object) Paths in order to load templates


	report_root
	(Path object) Path to where report will be under


	embed_result_joint
	(list of dict) Embeded joint static file copying description


	embed_result_persample
	(list of dict) Embedded per sample static file copying description


	result_foldername
	(str) Folder name to the NGS result of this stage


	job_info
	(JobInfo object) Information about how the NGS result is run


	result_info
	(dict object) Key-value pairs storing parsed NGS result


	result_root
	(Path object) Path to stage’s result dir





Methods







	__init__(job_info,report_root)
	Initiate a Stage object.


	copy_static()
	Copy stage-specific static files under report folder.


	copy_static_joint()
	Copy static files that are jointly produced from all samples.


	copy_static_persample()
	Copy statics file that are spearately produced by each sample.


	parse()
	Parse the NGS result and store in self.result_info


	render()
	Render the templates of this stages and return HTML output.






	
template_entrances = ['stage.html']

	Name of templates that will trigger render().

In most cases, there is only one entry point, so a stage
corresponds to one HTML page in report.
However, if this attribute contains a list of template names
then multiple HTML pages will be produced.






	
template_find_paths = ['report/templates']

	Path to root of templates.

These paths are passed to jinja2.FileSystemLoader [http://jinja.pocoo.org/docs/api/#jinja2.FileSystemLoader] in order.
Generally if one is going to extend a NGCloud pipeline,
then one shoud supply the NGCloud’s template root path and
custom templates path. See Extend Builtin Pipeline for more info.






	
embed_result_joint = []

	List of description for joint result embedded into report.

Each element of list (say desc) is a dict having structure:

desc = {
    'src': 'in_result',
    'patterns': ['foo*', '**/bar'],
    'dest': 'in_report/deep'
}
embed_result_joint = [descA, descB, ...]






	src: path appended after self.result_root

	patterns: list of file patterns support
*, **, ? globbing syntax

	dest: path appended under report static files, usually
<report_root>/static/



All files matching patterns under src will be copied to dest.

copy_static_joint() accesses this attribute.


New in version 0.3.








	
embed_result_persample = []

	List of description for per sample result embedded into report.

Its structure is similar to embed_result_persample while how
it works is quite different. If we use the above example:

desc = {
    'src': 'in_result',
    'patterns:': ['foo*', '**/bar'],
    'dest': 'in_report/deep'
}
embed_result_persample = [descA, descB, ...]





They differ in how NGCloud find the paths:


	src: path appended after self.result_root
plus sample’s full name

	dest: path appended under report static files plus samples’s
full name.



And whole procedure will be performed for each sample, so one will
get multiple sets of files matching patterns.

copy_static_persample() accesses this attribute.


New in version 0.3.








	
result_foldername = ''

	Folder name to the result of this stage.

Number prefix of the folder can be excluded. Therefore, setting
“mystage” can recognized all following folders:
mystage, 3_mystage, 05_mystage.

If an unique folder matching the pattern is found, the path
to this folder is stored in self.result_root.

Otherwise, ValueError is raised if none or more than two
matched folder are found.


New in version 0.3.








	
__init__(job_info, report_root)[source]

	Initiate a Stage object.

Here NGS result info and path to gerenerate report is passed.


	
job_info = job_info

	JobInfo object.






	
report_root = report_root

	Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object.






	
result_info = dict()

	A dict object to store NGS result info. See parse()
for more information.


Note

Key names should follow Python argument naming rule.








	
result_root = join_info.root_path + result_foldername

	Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object to the stage result root folder.

This attribute is automatically set by finding the matched
foldername based on result_foldername










	
render()[source]

	Render the templates of this stages and return HTML output.

It calls each template’s render() functio with arguments
self.job_info, self.result_info and unpacked self.result_info.
So one can access the following variables in their templates:


	job_info

	result_info

	keys of result_info



Internally, it calls jinja2.Template.render() [http://jinja.pocoo.org/docs/api/#jinja2.Template.render].

How it works can be conceptually viewed as:

return tpl.render(
    job_info=self.job_info, result_info=self.result_info,
    **self.result_info)





Each templates specified in template_entrances
will be rendered. The HTML output will be stored in a dict
with key using its filename:

{'stage.html': '<html>...</html>'}









	Returns:	dict object


Key-value pairs that maps entrance template name to
rendered template HTML content.










Examples

If a stage has NGS results parsed,

>>> mystage = Stage()
>>> mystage.result_info.update(
...     {'map_rate': '0.556', 'idfy_genes': '633'})
>>> mystage.render()





The arugments passed to Jinja2’s render() are:

tpl.render(job_info=mystage.job_info, result_info=result_info,
           map_rate='0.556', idfy_genes='633')










	
parse()[source]

	Parse the NGS result and store in self.result_info

By default, no action is taken in this method.






	
copy_static()[source]

	Copy stage-specific static files under report folder.

It calls copy_static_joint() and copy_static_persample()
to copy static files. Their behavior differ slightly.


	copy_static_joint() copy those files that are jointly produced
based on all samples. So those files should uniquely exist in this
stage.

For example, differential expression comparison for each pairs
of samples. The comparison result no longer belongs to any sample
alone but stage-wide.

It takes the file description from embed_result_joint.



	copy_static_persample() copy those files of each sample.
If there are total 4 samples, then there should be 4 sets of such
files.

For example, quality check stage will check each sample and produce
their own quality information.

It takes the file description from embed_result_persample.





By default, nothing will be copied because both embbed_result are
default to empty list.

Notes

If a stage doesn’t not need to copy any static files or one type of the
static files is not required, one could simply passing a empty list to
embed_result_joint or embed_result_persample to skip copying.
There is no need to override this function.


Changed in version 0.3: Add default behavior








	
copy_static_joint()[source]

	Copy static files that are jointly produced from all samples.

It reads the result information to be embedded from attribute
embed_result_joint.

For each description dict, say desc, in the list
embed_result_joint, it finds files with
each globbing pattern:

<self.result_root>/desc['src']/desc['patterns']





and copies them to:

<self.report_root>/static/desc['dest']/





Examples

For stage

class JointStage(Stage):
    embed_result_joint = [{
        'src': 'from',
        'patterns': ['*.jpg', 'sub_dir/bar'],
        'dest': 'to'
    }, {
        'src': 'deep/src',
        'patterns': 'foo',
        'dest': 'deeper/alt'
    }]





the static files are mapped:

<result_root>/from/*.jpg       -> <report>/static/to/*.jpg
<result_root>/from/sub_dir/bar -> <report>/static/to/bar
<result_root>/deep/src/foo     -> <report>/static/deeper/alt/foo






New in version 0.3.








	
copy_static_persample()[source]

	Copy statics file that are spearately produced by each sample.

It reads the result information to be embedded from attribute
embed_result_persample.

For each description dict, say desc, in the list
embed_result_persample, it finds files
with each globbing patterns for each sample:

<self.result_root>/desc['src']/sample.full_name/desc['patterns']





and copies them to:

<self.report_root>/static/desc['dest']/sample.full_name/





Examples

If we have samples with full name: A_R1, and B. For stage

class PerSampleStage(Stage):
    embed_result_persample = [{
        'src': 'from',
        'patterns': ['foo', 'bar'],
        'dest': 'to'
    }]





the static files are mapped:

<result_root>/from/A_R1/foo -> <report>/static/to/A_R1/foo
<result_root>/from/A_R1/bar -> <report>/static/to/A_R1/bar
<result_root>/from/B/foo    -> <report>/static/to/B/foo
<result_root>/from/B/bar    -> <report>/static/to/B/bar






New in version 0.3.












	
class ngcloud.report.SummaryStage(job_info, report_root)[source]

	Special stage class that can access other normal stages’s result_info.

In summary stages, one can access normal stages’ result_info through
normal_stages key of self.result_info.

For example, access a key some_info of normal stage MyStage‘s
result_info from a summary stage will be

>>> my_stage = self.result_info['normal_stages']['MyStage']
>>> my_stage['some_info']  # return value of some_info





Of course, normal_stages can be accessed in summary stage’s template
like all other keys of result_info

<p>Some info of MyStage: {{ normal_stages.MyStage.some_info }}</p>










	
class ngcloud.report.Report[source]

	NGCloud report base class of every pipeline.

To combind custom pipeline with ngreport,
__init__() signature must match Report.
Setup the custom logics in template_config()





	Raises:	TypeError


When initiate this class directly,
or subclass does not implement template_config()










Attributes







	job_info
	(Path object)


	out_dir
	(Path object)


	report_root
	(Path object)


	stage_classnames
	(list of class) List of stage class name in order used in for this pipeline report.


	static_roots
	(Path object) Path to the template static file dir





Methods







	__init__()
	Call template_config().


	template_config()
	Setup configuration for report templates.


	generate(job_dir,out_dir)
	Render a report and output to given directory.


	render_report()
	Put real results into report template and return rendered html.


	copy_static()
	Copy template statics files to output dir.


	output_report()
	Output rendered htmls to output directory.






	
stage_classnames = [<class 'ngcloud.report.Stage'>]

	(List of class name) Store the sequence of stages in use.

Specify names of subclass of Stage.
One only needs to pass names of the stage class,
don’t initiate the stage class.

stage_classnames = [IndexStage, QCStage]





See Stage for how to write a new stage class






	
static_roots = ['']

	(list of) path-like object to root dir of report static files,
such as JS, CSS files for making html pages.

For example,

static_roots = Path('my/report/static')





where below my/report/static has needed js, css, img files.

A common case will be to extend existed pipelines, then both
shared static files and custom static files can be uesd
by giving a list of paths to root of static files.

from ngcloud.pipe import get_shared_static_root  # get builtin static
static_roots = [get_shared_static_root(), '/path/to/my/static']





See Extend Builtin Pipeline for more inforation.






	
__init__()[source]

	Call template_config(). Don’t override me.






	
generate(job_dir, out_dir)[source]

	Render a report and output to given directory.

The whole process breaks down into follwoing parts:


	read job info as JobInfo



2. parse NGS result, covered by parse()
2. render report, covered by render_report()
3. copy template-related static files such as JS and CSS


into output dir, covered by copy_static()



	copy stage-related static files into output dir.
Call each Stage.copy_static() respectively

	output rendered reports into output dir, covered by
output_report()




Warning

Override this function with care. You might break the logic.








	
parse()[source]

	Parse NGS results for each stage.

Call Stage.parse().






	
render_report()[source]

	Put real results into report template and return rendered html.

First normal stages (those inherits Stage) will be rendered.
Then summary stages (those inherits SummaryStage will be
rendered, and result_info dict of normal stages will be passed during
the initiation.

See SummaryStage for its usage.






	
copy_static()[source]

	Copy template statics files to output dir.

Files under each path specifed by static_roots
will be copied to folder static below report_root.






	
output_report()[source]

	Output rendered htmls to output directory.

No original data is involved, just some file I/Oing.






	
template_config()[source]

	Setup configuration for report templates.

One could also put the extra logics here for custom report,
since this function will always be called by __init__()










	
ngcloud.report.gen_report(pipe_report_cls, job_dir, out_dir)[source]

	Generate a NGCloud report.

For normal usage, one can use ngreport command
instead of calling this Python function directly.





	Parameters:	pipe_report_cls: str


Name of the Python class to generate the report of certain pipeline.




job_dir: path-like object

out_dir: path-like object












	
ngcloud.report.main(argv=None)[source]

	Store the logics for ngreport.

If one just wants the ngreport‘s functionality, try call
gen_report() not this function.

Anyway, If args is passed, it runs like ngreport is called.
args should be a list that passes to subprocess.check_call() [http://docs.python.org/3/library/subprocess.html#subprocess.check_call]
excluding the first element (program name),

>>> main(argv=['-p', 'ext_pipe.myReport', 'job_mine', '--color'])





Notes

If one wants to emit log messages in their custom modules, NGClouds now
recognizes them by default.

# in ext_pipe.py
import logging
logger = logging.getLogger("external.{}".format(__name__))
from ngcloud.report import main as _main

class MyStage(Stage):
    def parse(self):
        logger.warning("My custom warnning")  # will appear in the log

def main():
    argv = ["some", "args", "to", "ngreport"]
    _main(argv=argv)  # If argv not specified, read from sys.argv[1:]





However, the logging messages will pollutes stderr.
If that is not desired, use gen_report().
You can get all NGCloud’s log to stderr by

console = logging.StreamHandler()
console.setFormatter(logging.Formatter(
    "[%(levelname)s][%(name)s] %(message)s"))
ng_logger = logging.getLogger("ngcloud")
ng_logger.addHandler(console)
ng_logger.setLevel(logging.INFO)






See also

See module Python standard library logging [http://docs.python.org/3/library/logging.html#module-logging] for its flexible
logging functionality. You are encouraged to use it.




Changed in version 0.3: Add argv; include external loggers.
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ngcloud.pipe module


	
ngcloud.pipe.get_shared_static_root()[source]

	Return path to shared static files of builtin NGCloud report.






	
ngcloud.pipe.get_shared_template_root()[source]

	Return path to shared template root of builtin NGCloud report.

The functions help one to extend current pipeline externally.
The path returned depends on your installation path,
but usually is ngcloud_package/pipe/report/templates/shared

When extending stage of a pipeline, one can faciliate shared templates
by supplying this path to
template_find_paths

class MyStage(Stage):
    template_find_paths = [
        get_shared_template_root(),
        Path('path' / 'to' / 'custom' / templates')
    ]









	Returns:	Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object
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ngcloud.util module


	
ngcloud.util.humanfmt(value, places=0, curr='', sep=', ', dp='.', pos='', neg='-', trailneg='')[source]

	Convert Decimal to a money formatted string.

This function is an example from Official decimal [http://docs.python.org/3/library/decimal.html#module-decimal].

Examples

>>> d = Decimal('-1234567.8901')
>>> humanfmt(d, curr='$')
'-$1,234,567.89'
>>> humanfmt(d, places=0, sep='.', dp='', neg='', trailneg='-')
'1.234.568-'
>>> humanfmt(d, curr='$', neg='(', trailneg=')')
'($1,234,567.89)'
>>> humanfmt(Decimal(123456789), sep=' ')
'123 456 789.00'
>>> humanfmt(Decimal('-0.02'), neg='<', trailneg='>')
'<0.02>'





Attributes







	places:
	required number of places after the decimal point


	curr:
	optional currency symbol before the sign (may be blank)


	sep:
	optional grouping separator (comma, period, space, or blank)


	dp:
	decimal point indicator (comma or period) only specify as blank when places is zero


	pos:
	optional sign for positive numbers: ‘+’, space or blank


	neg:
	optional sign for negative numbers: ‘-‘, ‘(‘, space or blank


	trailneg:
	optional trailing minus indicator:  ‘-‘, ‘)’, space or blank










	
ngcloud.util.open(path_like, *args, **kwargs)[source]

	Custom open() that accepts pathlib.Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object.

All the parameters will be passed to original open() [http://docs.python.org/3/library/functions.html#open].

Examples

>>> with open(Path('say'), 'w') as f:
...     f.write('hi')










	
ngcloud.util.expanduser(path_like)[source]

	Custom expanduser() that accepts both str and Path object.

Internally it calls os.path.expanduser() [http://docs.python.org/3/library/os.path.html#os.path.expanduser]






	
ngcloud.util.copy(src_path_like, dst_path_like, metadata=False, **kwargs)[source]

	pathlib support for path-like objects.

Internally use either shutil.copy() [http://docs.python.org/3/library/shutil.html#shutil.copy] or shutil.copy2() [http://docs.python.org/3/library/shutil.html#shutil.copy2]
based on metadata value.






	
ngcloud.util.discover_file_by_patterns(path_like, file_patterns='*')[source]

	Discover files under certain path based on given patterns.

Support both ** and * globbing syntax.
Call pathlib.Path.glob() internally.





	Parameters:	path_like : path-like object

file_patterns : str or iterable


glob-style file pattern







	Returns:	List of pathlib.Path [http://docs.python.org/3/library/pathlib.html#pathlib.Path] object.







Examples

>>> discover_file_by_patterns("report", "**/_*.html")
[PosixPath('report/templates/_nav.html'),
 PosixPath('report/templates/_footer.html'),
 PosixPath('report/templates/_stage_pipe.html')]
>>> discover_file_by_patterns("report", ["**/_*.html", "**/*.js"])
[PosixPath('report/templates/_nav.html'),
 PosixPath('report/templates/_footer.html'),
 PosixPath('report/templates/_stage_pipe.html'),
 PosixPath('report/static/vendor/bootstrap-3.1.1/js/bootstrap.min.js'),
 PosixPath('report/static/vendor/bootstrap-3.1.1/js/bootstrap.js')]










	
ngcloud.util.merged_copytree(src_list, dst)[source]

	




	
ngcloud.util.strify_path(path_like)[source]

	Normalized path-like object to POSIX style str.

Examples

>>> strify_path(Path('ngcloud') / 'hi.py'))
"ngcloud/hi.py"
>>> strify_path('ngcloud/hi.py')
"ngcloud/hi.py"










	
ngcloud.util.is_pathlike(path_like)[source]

	Helper function to determine is pathlike object.






	
ngcloud.util._val_bool_or_none(arg, name)[source]

	Check if argument is of True, False, or None.

Otherwise ValueError [http://docs.python.org/3/library/exceptions.html#ValueError] is raised.





	Raises:	ValueError
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Tuxedo pipeline

Built-in report templates for Tuxedo pipeline.


Class created for the pipeline







	TuxedoReport
	NGCloud report class of Tuxedo pipeline.


	IndexStage
	Index page for Tuxedo pipeline


	QCStage
	QC page for Tuxedo pipeline from output of FastQC


	TophatStage
	Tophat stage for Tuxedo pipeline








Result folder structure

<Report.job_info.root_path>
├── fastqc/
│   └── <sample.full_name>/     # Original FastQC result
├── tophat/
│   └── <sample.name>/          # Original Tophat result
├── cufflinks/
│   └── <sample.name>/          # Original Cufflinks result








Job info special attributes

# (skip common attibutes)
pipe_parameters:
    tophat:
    cufflinks:





Miscellaneous:


	TuxedoBaseStage

	OverSeq






	
class ngcloud.pipe.tuxedo.TuxedoReport[source]

	Bases: ngcloud.report.Report

NGCloud report class of Tuxedo pipeline.






	
class ngcloud.pipe.tuxedo.IndexStage(job_info, report_root)[source]

	Bases: ngcloud.report.SummaryStage, ngcloud.pipe.tuxedo.TuxedoBaseStage

Index page for Tuxedo pipeline






	
class ngcloud.pipe.tuxedo.QCStage(job_info, report_root)[source]

	Bases: ngcloud.pipe.tuxedo.TuxedoBaseStage

QC page for Tuxedo pipeline from output of FastQC






	
class ngcloud.pipe.tuxedo.TophatStage(job_info, report_root)[source]

	Bases: ngcloud.pipe.tuxedo.TuxedoBaseStage

Tophat stage for Tuxedo pipeline






Helper classes:


	
class ngcloud.pipe.tuxedo.TuxedoBaseStage(job_info, report_root)[source]

	




	
class ngcloud.pipe.tuxedo.OverSeq(seq, count, percentage, possible_source)[source]

	Object to store over-represented sequence from FastQC.

Generated from collections.namedtuple() [http://docs.python.org/3/library/collections.html#collections.namedtuple],
its attributes are read-only.

Attributes







	seq
	(str) Over-represented sequence


	count
	(str) Count of the over-rep sequence during sampling


	percentage
	(str) Percentage of the sequencing during sampling. Value ranges [0, 100]


	possible_source
	(str) Possilbe source of this over-rep(pollutant) sequence from FastQC database
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Developing


Installation

One is encouraged to develop inside a virtual environment.

Make sure the the frontend development environment is properly set.

cd template_dev
npm install -g gulp
npm install





To immediately reflect code change, install NGCloud under develop mode:

python setup.py develop
# or
pip install -e .[all]





Extra dependencies are required to enable syntax checking:

pip install -r requirements_dev.txt








Building frontend CSS/JS

Javascript and CSS for builtin templates are built from CoffeeScript [http://coffeescript.org/] and Stylus [http://learnboost.github.io/stylus/] source files under template_dev/src, grouped by pipeline name.
Their syntax provides succinct and maintainable code base.

From a frontend developer’s point of view, their building process has been well-defined in gulpfile.coffee and been managed by Gulp.js [http://gulpjs.com/],

# under template_dev
gulp coffee     # generate js files under ./dev/<pipe_name>/js
gulp stylus     # generate css files under ./dev/<pipe_name>/css
gulp            # generate both js and css

gulp release    # generate both to ngcloud/pipe/report/<pipe_name>/static

gulp clean





Therefore, by appending template_dev/dev/<pipe_name> to Report.static_roots so the latest CSS/JSs can overwrite older versions. For example, putting path template_dev/dev/shared after get_shared_static_root() will overwrite built-in shared CSS/JSs.

<pipe_name> is defined inside gulpfile.coffee.

From a Python developer’s point of view, learning the frontend knowledge requires great effort. So these details have been hidden inside setup.py. One may not be interested what’s going on for template changes but just want to test the new ones.

Then every time source are updated and new CSS/JS build is required, run

python setup.py build_frontend





This will have the same effect as gulp release, which replaces the old CSS/JSs with new ones.


Warning

Never modified generated CSS/JS directly.
They will be overwritten without warning everytime building being triggered






Automated building

When developing templates or writing docs, one may constantly needs to run make html or ngreport to see the changed outputs.
But that is sometimes demanding so here is some trick for automated building when sources change.

Requires watchdog [https://github.com/gorakhargosh/watchdog]. Take building docs as example, under docs run:

watchmedo shell-command \
    --interval 3 --wait --drop \
    --recursive --patterns="*.rst" \
    --command='make html' .





Then watchdog will monitor the doc folder and run make html when any rst file changes.


Frontend CSS/JS

There are plenty of ways to watch their source change. Under template_dev run:

gulp watch  # it ingores events of new file created
make        # below it calls the watchmedo then calls gulp watch










Deploy to PyPI

Original version:

python setup.py egg_info -RDb '' build_frontend sdist --formats="gztar,zip" bdist_wheel --universal
python setup.py egg_info -RDb '' register
twine upload dist/*





Simplified version:

python setup.py release sdist bdist_wheel   # check output
python setup.py release register
twine upload dist/*
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Contributing


Code Style

Follows PEP8 [http://legacy.python.org/dev/peps/pep-0008/].

NGCloud use flake8 [http://flake8.readthedocs.org/] as syntax and style checker, run

python setup.py flake8





If no errors, it is good to commit.




Version Control

NGCloud use Git for source control, and is hosted on GitHub.


Commit Messages

Refer this style as our general rules.

Keep each commit small.




Git Branching

(Not applied yet but keep it in mind)

Use the branching model stated in this post:


	master: stable release, only accepts merge from develop

	develop: latest development

	other branches: each for a large feature, removed after being merged into master.
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Change Log


0.3.3


	API CHANGE: now Stage.parse() is handled by Report.parse().
Outcome behavior should remain the same

	Subclass SummaryStage from Stage.
It can access normal stages’ result_info in its result_info (#18)

	Add true functionality of Cufflinks page (#19)

	Fix py3.3 wheel dependencies

	Move change log before 0.3 to OLDCHANGES.rst






0.3.2


	Add true functionality of Tophat page (#17)

	More unified result structure (#13, #14)

	Add doc for Tuxedo pipeline (#16)






0.3.1


	Add true funcionality of FastQC page (finally)

	Change templates’ internal folder structure.
Backward compatible but internal API has changed
(e.g. _get_builtin_template_root -> _get_builtin_report_root)

	jQuery v2.1.1 now bundles in NGCloud

	Re-design frontend development (e.g. gulpfile.coffee)

	Improve Report.copy_static() function

	Make easier for external loggers embedded into ngreport

	Fix tuxedo template path priority and its block layout, CSS

	Fix result folder finding without digit prefix






0.3


	Use Gulp.js for frontend development (#11)

	No pathlib required during installation (#12)

	Add API for stage static file copying (#8)



Older changes can be found in OLDCHANGES.rst
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  All modules for which code is available


		ngcloud.info


		ngcloud.pipe


		ngcloud.pipe.tuxedo
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  Source code for ngcloud.pipe

from pathlib import Path

_here = Path(__file__).parent

def _get_builtin_report_root():
    return _here / 'report'

[docs]def get_shared_static_root():
    """Return path to shared static files of builtin NGCloud report.

    """
    return _get_builtin_report_root() / 'shared' / 'static'


[docs]def get_shared_template_root():
    """Return path to shared template root of builtin NGCloud report.

    The functions help one to extend current pipeline externally.
    The path returned depends on your installation path,
    but usually is :file:`{ngcloud_package}/pipe/report/templates/shared`

    When extending stage of a pipeline, one can faciliate shared templates
    by supplying this path to
    :py:attr:`~ngcloud.report.Stage.template_find_paths`

    .. code-block:: python3

        class MyStage(Stage):
            template_find_paths = [
                get_shared_template_root(),
                Path('path' / 'to' / 'custom' / templates')
            ]

    Returns
    -------
    :py:class:`~pathlib.Path` object
    """
    return _get_builtin_report_root() / 'shared' / 'templates'
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  Source code for ngcloud.info

from collections import OrderedDict
from pathlib import Path
import yaml
import ngcloud as ng
from ngcloud.util import open, _val_bool_or_none

logger = ng._create_logger(__name__)

[docs]class Sample:
    """Sample experiment run information.

    Parameters
    ----------
    name : string
    pair_end : {'R1', 'R2', False}, optional
    stranded : bool, optional

    Attributes
    ----------
    name : string
        Sample name. Pair-end samples should have same `name`
    full_name : string
        Auto-generated full sample name, containing pair-end info.

    Examples
    --------
    If a sample is pair-end, say sample 5566 has read 1 and 2, then one should
    explicitly creates two Sample instances

        >>> pe = [Sample(name='5566' % pe, pair_end=pe) for pe in ['R1', 'R2']]
        >>> pe
        [Sample(name='5566'), Sample(name='5566')]
        >>> print(pe[0])  # get first pair-end sample
        Sample 5566
            pair_end: R1
            stranded: None

        >>> pe[0].full_name
        '5566_R1'

   """

    _STR_FORMAT = '\n'.join([
        "Sample {0.name}",
        "    pair_end: {0.pair_end}",
        "    stranded: {0.stranded}"
    ])

    def __init__(self, name, pair_end=None, stranded=None):
        self.name = name            # SRR332241

        # bool check
        Sample._val_pair_end(pair_end)
        _val_bool_or_none(stranded, 'stranded')

        self.pair_end = pair_end
        self.stranded = stranded

        self.full_name = self._gen_full_name()
        logger.debug(
            "New sample(full_name: {0.full_name}) created".format(self)
        )

    def __repr__(self):
        return "Sample(name={0.name!r})".format(self)

    def __str__(self):
        return Sample._STR_FORMAT.format(self)

    def _gen_full_name(self):
        if self.pair_end:
            return "{0.name}_{0.pair_end}".format(self)
        else:
            return self.name

    @staticmethod
    def _val_pair_end(pair_end):
        if pair_end not in ['R1', 'R2', False, None]:
            raise ValueError(
                "Unexpected pair-end type: {}".format(pair_end)
            )



[docs]class JobInfo:
    """Store a job information.

    Attributes
    ----------
    id : str
    type : str
    root_path : Path
        path to result root
    sample_list : list
        Lists of :class:`Sample` in this job
    sample_group : OrderedDict
        Ordered mapping by grouping pair-end samples

    Parameters
    ----------
    root_path : path like object
    """

    def __init__(self, root_path):
        self.root_path = Path(root_path).resolve()
        logger.debug("Reading info from path: {!s}".format(self.root_path))

        self._raw = self._read_yaml()
        self.id = self._raw['job_id']
        self.type = self._raw['job_type']
        if 'pipe_param' not in self._raw:
            logger.warning('Pipeline parameters not found!')
            self.pipe_param = None
        else:
            self.pipe_param = self._raw.get('pipe_param', None)
        logger.debug(
            "JobInfo created (id: {0.id} type: {0.type})".format(self)
        )
        self.sample_list = self._parse_sample_list()
        self.sample_group = self._group_sample()

    def _read_yaml(self):
        logger.info("Reading job_info.yaml")
        with open(self.root_path / "job_info.yaml") as f:
            return yaml.load(f)

    def _parse_sample_list(self):
        logger.info("Get sample_list from YAML info")
        sample_list = []
        for sample in self._raw['sample_list']:
            name, info = next(iter(sample.items()))  # now a dict with one key
            # TODO: if user input SRR5566_R1 but no R2, needs to check
            sample_list.append(Sample(name, **info))
        return sample_list

    def _group_sample(self):
        sample_group = OrderedDict()
        for sample in self.sample_list:
            if sample.name in sample_group:
                sample_group[sample.name].append(sample)
            else:
                sample_group[sample.name] = [sample]
        return sample_group
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  Source code for ngcloud.pipe.tuxedo

import re
from pathlib import Path
from collections import OrderedDict
import decimal
D = decimal.Decimal
import statistics as stats  # TODO: 3.3 compatiblity
import ngcloud as ng
from ngcloud.report import SummaryStage, Stage, Report
from ngcloud.pipe import (
    _get_builtin_report_root,
    get_shared_template_root, get_shared_static_root
)
from ngcloud.util import open

logger = ng._create_logger(__name__)
_here = Path(__file__).parent
_find_paths = [
    _get_builtin_report_root() / 'tuxedo' / 'templates',
    get_shared_template_root(),
]

__doc__ = """\
Built-in report templates for Tuxedo pipeline.

Class created for the pipeline
------------------------------
.. autosummary::
    :nosignatures:

    TuxedoReport
    IndexStage
    QCStage
    TophatStage

Result folder structure
-----------------------

.. code::

    <Report.job_info.root_path>
    ├── fastqc/
    │   └── <sample.full_name>/     # Original FastQC result
    ├── tophat/
    │   └── <sample.name>/          # Original Tophat result
    ├── cufflinks/
    │   └── <sample.name>/          # Original Cufflinks result

Job info special attributes
---------------------------

.. code-block:: yaml

    # (skip common attibutes)
    pipe_parameters:
        tophat:
        cufflinks:

Miscellaneous:

- :class:`TuxedoBaseStage`
- :class:`OverSeq`

"""

# According to the threads on Tuxedo Tools User Group,
# We read the alignment status from aling_summary.txt
# https://groups.google.com/d/msg/tuxedo-tools-users/s_oQRTwCuXA/_0PL4thE8OYJ
_align_txt_left = (
    r"Left reads:\n"
    r"\s*Input\s*:\s*(?P<left_input>\d+)\n"
    r"\s*Mapped\s*:\s*(?P<left_map>\d+) \([ 0-9.%]* of input\)\n"
    r"\s*of these:\s*(?P<left_multimap>\d+) \([ 0-9.%]*\) "
    r"have multiple alignments \((?P<left_multicount>\d+) have >1\)\n"
)
_align_txt_right = _align_txt_left.replace(
    'Left', 'Right').replace('left', 'right')
_align_txt_aligned = (
    r"\s*Aligned pairs:\s*(?P<align_pair>\d+)\n"
    r"\s*of these:\s*(?P<align_multi>\d+) \([ 0-9.%]*\) .*\n"
    r"\s*(?P<align_discord>\d+) \([ 0-9.%]*\) are discordant alignments\n"
)
_extract_separate = re.compile(
    _align_txt_left + _align_txt_right, re.MULTILINE
).search
_extract_align = re.compile(
    _align_txt_aligned, re.MULTILINE
).search

[docs]class OverSeq:
    def __init__(self, seq, count, percentage, possible_source):
        self.seq = seq
        self.count = D(count)
        self.percentage = D(percentage).quantize(D("0.01"))
        self.possible_source = possible_source


[docs]class TuxedoBaseStage(Stage):
    template_find_paths = _find_paths

    def parse(self):
        self.result_info['stage_mapping'] = [
            ('summary', 'index.html', 'Summary'),
            ('qc', 'qc.html', 'Quality Control'),
            ('tophat', 'tophat.html', 'Alignment'),
            ('cufflinks', 'cufflinks.html', 'Expression Quantification'),
        ]

    @property
    def sample_group(self):
        return self.job_info.sample_group



[docs]class IndexStage(SummaryStage, TuxedoBaseStage):
    """Index page for Tuxedo pipeline"""
    template_entrances = 'index.html'



[docs]class QCStage(TuxedoBaseStage):
    """QC page for Tuxedo pipeline from output of FastQC"""
    template_entrances = 'qc.html'
    result_foldername = 'fastqc'
    # embed_result_joint = [
    #     {'src': 'overall',
    #      'patterns': [
    #          'per_base_quality.png',
    #          'per_base_sequence_content.png'
    #      ],
    #      'dest': 'qc_overall'},
    # ]
    embed_result_persample = [
        {'src': '',
         'patterns': ['Images/*.png'],
         'dest': 'qc_sample/pics'},
    ]
    FASTQC_FILENAME = {
        'Per base sequence quality': 'per_base_quality.png',
        'Per sequence quality scores': 'per_sequence_quality.png',
        'Per base sequence content': 'per_base_sequence_content.png',
        'Per base GC content': 'per_base_gc_content.png',
        'Per sequence GC content': 'per_sequence_gc_content.png',
        'Per base N content': 'per_base_n_content.png',
        'Sequence Length Distribution': 'sequence_length_distribution.png',
        'Sequence Duplication Levels': 'duplication_levels.png',
    }
    FASTQC_NOFILE = [
        'Basic Statistics',
        'Overrepresented sequences',
        'Kmer Content'
    ]
    FASTQC_GLYPH = {
        'pass': 'glyphicon-ok',
        'warn': 'glyphicon-exclamation-sign',
        'fail': 'glyphicon-remove'
    }

    def read_fastqc_data(self, sample):
        qc_info = OrderedDict()
        over_seq = []
        qc_desc = None
        qc_data_pth = self.result_root / sample.full_name / 'fastqc_data.txt'
        with open(qc_data_pth) as qc_data:
            # parse FASTQC by brute force
            for line in qc_data:
                new_sec = line.startswith('>>')
                sec_end = line.startswith('>>END_MODULE')
                if new_sec and not sec_end:
                    qc_desc, qc_status = line.rstrip()[2:].rsplit('\t', 1)
                    qc_info[qc_desc] = qc_status
                    if qc_desc == "Overrepresented sequences":
                        next_line = next(qc_data)
                        while not sec_end:
                            if not next_line.startswith("#Seq"):
                                over_seq.append(
                                    OverSeq(*next_line.rstrip().split('\t'))
                                )
                            next_line = next(qc_data)
                            sec_end = next_line.startswith('>>END_MODULE')
        return qc_info, over_seq

    def parse(self):
        super().parse()
        self.result_info['qc_info'] = dict()
        self.result_info['over_seq'] = dict()
        for sample in self.job_info.sample_list:
            qc_info, over_seq = self.read_fastqc_data(sample)
            self.result_info['qc_info'][sample.full_name] = qc_info
            self.result_info['over_seq'][sample.full_name] = over_seq
        self.result_info.update({
            "FASTQC_FILENAME": self.FASTQC_FILENAME,
            "FASTQC_NOFILE": self.FASTQC_NOFILE,
            "FASTQC_GLYPH": self.FASTQC_GLYPH
        })



[docs]class TophatStage(TuxedoBaseStage):
    """Tophat stage for Tuxedo pipeline"""
    result_foldername = 'tophat'
    template_entrances = 'tophat.html'

    DETAIL_SEP = [
        ('Input', 'input'),
        ('Mapped', 'map'),
        ('Multi', 'multimap'),
        ('Multi Count', 'multicount')
    ]
    DETAIL_PAIR = [
        ('Aligned pairs', 'pair'),
        ('Mutli-align pairs', 'multi'),
        ('Discordants pairs', 'discord')
    ]

    def parse(self):
        super().parse()
        self.set_const()
        self.result_info['detail_info'] = OrderedDict()
        for group, sample_list in self.job_info.sample_group.items():
            detail_info = self.parse_sample(group, sample_list)
            self.result_info['detail_info'][group] = detail_info
        logger.debug('Get overall pair align rate')
        self.compute_overall()

    def set_const(self):
        for const in ['DETAIL_SEP', 'DETAIL_PAIR']:
            self.result_info[const] = getattr(TophatStage, const)

    def parse_sample(self, group, sample_list):
        logger.debug("Reading align_summary.txt")
        align_txt = self.result_root / group / 'align_summary.txt'
        with open(align_txt) as align_summary:
            raw_string = align_summary.read()

        match_sep = _extract_separate(raw_string)
        if not match_sep:
            raise ValueError("Cannot get left/right info in align_summary.txt")
        match_align = _extract_align(raw_string)
        if not match_align:
            raise ValueError("Cannot get pair info in align_summary.txt")

        info_dict = {
            k: D(v)
            for m in [match_sep, match_align]
            for k, v in m.groupdict().items()
        }
        return info_dict

    def compute_overall(self):
        detail = self.result_info['detail_info']
        sep_rate = dict()
        pair_rate = dict()
        for group in self.sample_group:
            left_all = detail[group]['left_input']
            right_all = detail[group]['right_input']
            if not left_all == right_all:
                raise ValueError(
                    "Unequal numbers of read for pair-end sample"
                    "{}".format(group))
            sep_rate[group] = [
                detail[group][d + '_map'] / left_all
                for d in ['left', 'right']
            ]
            pair_rate[group] = detail[group]['align_pair'] / left_all

        self.result_info['sep_rate'] = sep_rate
        self.result_info['pair_rate'] = pair_rate
        self.result_info['overall_sep_percent'] = stats.mean(
            rate
            for group_rates in sep_rate.values()
            for rate in group_rates
        ) * 100
        self.result_info['overall_pair_percent'] = stats.mean(
            rate for rate in pair_rate.values()
        ) * 100



[docs]class TuxedoReport(Report):
    """NGCloud report class of Tuxedo pipeline."""

    stage_classnames = [
        IndexStage, QCStage, TophatStage,  # CufflinkStage,
    ]
    static_roots = [
        get_shared_static_root(),
        _get_builtin_report_root() / 'tuxedo' / 'static',
    ]

    def template_config(self):
        decimal_context = decimal.getcontext()
        if decimal_context.prec < 10:
            logger.warning('Decimal module precison is too low, set to 10')
            decimal_context.prec = 10
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  Source code for ngcloud.util

import shutil
import os
import os.path as op
from decimal import Decimal
from pathlib import Path
import ngcloud as ng

logger = ng._create_logger(__name__)

[docs]def humanfmt(value, places=0, curr='', sep=',', dp='.',
             pos='', neg='-', trailneg=''):
    """Convert Decimal to a money formatted string.


    This function is an example from Official :mod:`decimal`.

    Attributes
    ----------
    places:
        required number of places after the decimal point
    curr:
        optional currency symbol before the sign (may be blank)
    sep:
        optional grouping separator (comma, period, space, or blank)
    dp:
        decimal point indicator (comma or period)
        only specify as blank when places is zero
    pos:
        optional sign for positive numbers: '+', space or blank
    neg:
        optional sign for negative numbers: '-', '(', space or blank
    trailneg:
        optional trailing minus indicator:  '-', ')', space or blank

    Examples
    --------

    >>> d = Decimal('-1234567.8901')
    >>> humanfmt(d, curr='$')
    '-$1,234,567.89'
    >>> humanfmt(d, places=0, sep='.', dp='', neg='', trailneg='-')
    '1.234.568-'
    >>> humanfmt(d, curr='$', neg='(', trailneg=')')
    '($1,234,567.89)'
    >>> humanfmt(Decimal(123456789), sep=' ')
    '123 456 789.00'
    >>> humanfmt(Decimal('-0.02'), neg='<', trailneg='>')
    '<0.02>'

    """
    q = Decimal(10) ** -places      # 2 places --> '0.01'
    sign, digits, exp = value.quantize(q).as_tuple()
    result = []
    digits = list(map(str, digits))
    build, next = result.append, digits.pop
    if sign:
        build(trailneg)
    for i in range(places):
        build(next() if digits else '0')
    if places:
        build(dp)
    if not digits:
        build('0')
    i = 0
    while digits:
        build(next())
        i += 1
        if i == 3 and digits:
            i = 0
            build(sep)
    build(curr)
    build(neg if sign else pos)
    return ''.join(reversed(result))


[docs]def open(path_like, *args, **kwargs):
    """Custom open() that accepts :py:class:`pathlib.Path` object.

    All the parameters will be passed to original :py:func:`python:open`.

    Examples
    --------

        >>> with open(Path('say'), 'w') as f:
        ...     f.write('hi')

    """
    logger.debug(
        "File {0!s} is open by custom open() function "
        "with extra arguments: args={1} kwargs={2}"
        .format(path_like, args, kwargs)
    )
    if isinstance(path_like, Path):
        return path_like.open(*args, **kwargs)
    else:
        return open(path_like, *args, **kwargs)



[docs]def expanduser(path_like):
    """Custom expanduser() that accepts both str and Path object.

    Internally it calls :py:func:`os.path.expanduser`
    """
    if isinstance(path_like, Path):
        return op.expanduser(path_like.as_posix())
    else:
        return op.expanduser(path_like)



[docs]def copy(src_path_like, dst_path_like, metadata=False, **kwargs):
    """pathlib support for path-like objects.

    Internally use either :py:func:`shutil.copy` or :py:func:`shutil.copy2`
    based on `metadata` value.
    """
    if metadata:
        _copy_cmd = shutil.copy2  # copy2 perserves metadata
    else:
        _copy_cmd = shutil.copy

    # TODO: use system command for large file
    _copy_cmd(
        strify_path(src_path_like), strify_path(dst_path_like), **kwargs
    )



[docs]def discover_file_by_patterns(path_like, file_patterns="*"):
    """Discover files under certain path based on given patterns.

    Support both ``**`` and ``*`` globbing syntax.
    Call :py:func:`pathlib.Path.glob` internally.

    Parameters
    ----------
    path_like : path-like object
    file_patterns : str or iterable
        glob-style file pattern

    Returns
    -------
    List of :py:class:`pathlib.Path` object.

    Examples
    --------

        >>> discover_file_by_patterns("report", "**/_*.html")
        [PosixPath('report/templates/_nav.html'),
         PosixPath('report/templates/_footer.html'),
         PosixPath('report/templates/_stage_pipe.html')]
        >>> discover_file_by_patterns("report", ["**/_*.html", "**/*.js"])
        [PosixPath('report/templates/_nav.html'),
         PosixPath('report/templates/_footer.html'),
         PosixPath('report/templates/_stage_pipe.html'),
         PosixPath('report/static/vendor/bootstrap-3.1.1/js/bootstrap.min.js'),
         PosixPath('report/static/vendor/bootstrap-3.1.1/js/bootstrap.js')]

    """
    # if input is str
    if isinstance(file_patterns, str):
        found_file_list = list(Path(path_like).glob(file_patterns))
        logger.info(
            "{2} file matching single pattern {1} under {0!s}"
            .format(path_like, file_patterns, len(found_file_list))
        )

    # if input is iterable
    try:
        discovered_file_list = []
        for pattern in file_patterns:
            if not isinstance(pattern, str):
                raise TypeError(
                    "File pattern should be str, not {}".format(file_patterns)
                )
            file_list = list(Path(path_like).glob(pattern))
            logger.debug(
                "... {} file found by {}"
                .format(len(file_list), pattern)
            )
            discovered_file_list.extend(file_list)
        logger.info(
            "{2} file matching patterns {1!r} under {0!s}"
            .format(path_like, file_patterns, len(discovered_file_list))
        )
        return discovered_file_list
    except TypeError as te:
        raise ValueError(
            "Unexpect file_patterns: {}, "
            "should be str or iterable of str elements."
            .format(file_patterns)
        ) from te



[docs]def merged_copytree(src_list, dst):
    dst_p = Path(dst)
    if not dst_p.exists():
        dst_p.mkdir()
    for src in src_list:
        src_p = Path(src)
        for current_root, dirs, files in os.walk(strify_path(src)):
            current_p = Path(current_root)
            rel_to_src_root = current_p.relative_to(src_p)
            dst_current_d = dst_p / rel_to_src_root
            if not dst_current_d.exists():
                dst_current_d.mkdir()
            else:
                logger.debug(
                    "Dest. dir: {!s} existed, keeping its files"
                    .format(dst_current_d)
                )
            logger.debug(
                '{2} files: {0!s} -> {1!s}'
                .format(current_p, dst_current_d, len(files))
            )
            for f in files:
                src_f = current_p / f
                try:
                    dst_f = dst_current_d / f
                    if dst_f.exists():
                        logger.warning(
                            "File {} existed, overwritten by {}"
                            .format(dst_f, src_f)
                        )
                        dst_f.unlink()
                    copy(src_f, dst_current_d)
                except Exception as e:
                    logger.warn(
                        "Copying {} caught error {!r}, skipped"
                        .format(src_f, e)
                    )


[docs]def strify_path(path_like):
    """Normalized path-like object to POSIX style str.

    Examples
    --------

        >>> strify_path(Path('ngcloud') / 'hi.py'))
        "ngcloud/hi.py"
        >>> strify_path('ngcloud/hi.py')
        "ngcloud/hi.py"

    """
    if isinstance(path_like, Path):
        return path_like.as_posix()
    elif isinstance(path_like, str):
        return path_like
    else:
        raise TypeError(
            "Unknown type {} for path-like object".format(type(path_like))
        )



[docs]def is_pathlike(path_like):
    """Helper function to determine is pathlike object."""
    if isinstance(path_like, Path) or isinstance(path_like, str):
        return True
    else:
        return False



[docs]def _val_bool_or_none(arg, name):
    """Check if argument is of True, False, or None.

    Otherwise :py:exc:`ValueError` is raised.

    Raises
    ------
    ValueError

    """
    if not isinstance(arg, bool) and arg is not None:
        raise ValueError(
            "Expect {0} to be True, False or None".format(name)
        )
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  Source code for ngcloud.report

import re
import sys
import os.path
import importlib
import shutil
from pathlib import Path
import abc
import logging
try:
	import colorlog
except ImportError:
	pass
from docopt import docopt
import jinja2
import ngcloud as ng
from ngcloud.util import (
    strify_path, open, is_pathlike, merged_copytree,
    copy, discover_file_by_patterns,
    humanfmt
)
from ngcloud.info import JobInfo

logger = ng._create_logger(__name__)

AVAIL_PIPES = {
    'tuxedo': 'ngcloud.pipe.tuxedo.TuxedoReport'
}

_SCRIPT_DOC = """\
NGCloud report generator for differenct NGS analysis pipelines.

Usage:
    ngreport [-p <pipeline>] <job_dir> [<out_dir>] [-v ...] [options]
    ngreport [-p <pipeline>] <job_dir> [-o <out_dir>] [-v ...] [options]
    ngreport -h | --help
    ngreport --version

Options:
    -h --help           Show this message.
    -V --version        Show version
    -v --verbose        Increase verbosity (noiser when more -v)
    -p <pipeline>, --pipe=<pipeline>
                        Name of the pipeline [default: tuxedo]
    <job_dir>           Path to the organized job folder [default: .]
    -o <out_dir>, --outdir=<out_dir>, <out_dir>
                        Path to the report output [default: ./output]
    --color             Produce colorful logs, require colorlog
    --log-time          Add time stamp in log

"""

_CAVEAT_MSG = '''\
New output result is under {!s}.

The folder can be downloaded and viewed locally.
Quick remainder for serving current folder through http:

    $ python3 -m http.server
    # Serving HTTP on 0.0.0.0 port 8000 ...
'''

__doc__ = """\
Base classes to produce NGCloud report

.. autosummary::

    Stage
    Report
    gen_report
    main
"""

[docs]class Stage(metaclass=abc.ABCMeta):
    """base class of NGCloud stage of a report.

    A stage in report usually maps to a NGS tool used in a pipeline,
    and this tool generates meaningfull output of log files that are need for
    further analysis.

    :py:class:`Stage` is a connection between Jinja2's template system
    with NGS results. Therefore one can write the logics about how to extract
    information out of a tool(stage) output and pass those information to
    Jinja2's template with some variables.

    Examples
    --------
    A minimal stage for rendering single template, no static file copying::

        class SimpleStage(Stage):
            template_find_paths = ['path/to/templates']
            template_entrances = 'simple.html'
            # so it render template 'path/to/templates/simple.html'

    With static file copying

    .. code-block:: python3

        class CopyStaticStage(Stage):
            template_find_paths = ['path/to/templates']
            template_entrances = 'copy_static.html'

            # all related result files are under
            # <result_root>/copy_static/
            result_foldername = 'copy_static'
            embed_result_joint = [{
                'src': 'joint',
                'patterns': ['foo'],
                'dest': 'copy_static'
            }]
            # will copy <result_root>/copy_static/joint/foo
            #   -> <report_root>/static/copy_static/foo

            embed_result_persample = [{
                'src': 'each',
                'patterns': ['baz']
                'dest': 'copy_static'
            }]
            # for every sample <sample>, copy
            # <result_root>/copy_static/each/<sample>/baz
            #   -> <report_root>/static/copy_static/<sample>/baz

    Attributes
    ----------
    template_entrances : (list of) str
        Template names passed to Jinja2 to call render()
    template_find_paths : (list of) path-like object
        Paths in order to load templates
    report_root : Path object
        Path to where report will be under
    embed_result_joint : list of dict
        Embeded joint static file copying description
    embed_result_persample : list of dict
        Embedded per sample static file copying description
    result_foldername : str
        Folder name to the NGS result of this stage
    job_info : JobInfo object
        Information about how the NGS result is run
    result_info : dict object
        Key-value pairs storing parsed NGS result
    result_root : Path object
        Path to stage's result dir

    Methods
    -------
    __init__
    copy_static
    copy_static_joint
    copy_static_persample
    parse
    render

    """
    template_entrances = ['stage.html']
    """Name of templates that will trigger :py:meth:`render`.

    In most cases, there is only *one* entry point, so a stage
    corresponds to one HTML page in report.
    However, if this attribute contains a list of template names
    then multiple HTML pages will be produced.
    """

    template_find_paths = ['report/templates']
    """Path to root of templates.

    These paths are passed to :py:class:`jinja2.FileSystemLoader` in order.
    Generally if one is going to extend a NGCloud pipeline,
    then one shoud supply the NGCloud's template root path and
    custom templates path. See :ref:`extend_builtin_pipe` for more info.
    """

    embed_result_joint = []
    """List of description for joint result embedded into report.

    Each element of list (say *desc*) is a dict having structure::

        desc = {
            'src': 'in_result',
            'patterns': ['foo*', '**/bar'],
            'dest': 'in_report/deep'
        }
        embed_result_joint = [descA, descB, ...]

    - **src**: path appended after :attr:`self.result_root <result_root>`
    - **patterns**: list of file patterns support
      ``*``, ``**``, ``?`` globbing syntax
    - **dest**: path appended under report static files, usually
      ``<report_root>/static/``

    All files matching *patterns* under *src* will be copied to *dest*.

    :meth:`copy_static_joint` accesses this attribute.

    .. versionadded:: 0.3
    """

    embed_result_persample = []
    """List of description for per sample result embedded into report.

    Its structure is similar to :attr:`embed_result_persample` while how
    it works is quite different. If we use the above example::

        desc = {
            'src': 'in_result',
            'patterns:': ['foo*', '**/bar'],
            'dest': 'in_report/deep'
        }
        embed_result_persample = [descA, descB, ...]

    They differ in how NGCloud find the paths:

    - **src**: path appended after :attr:`self.result_root <result_root>`
      *plus* sample's full name
    - **dest**: path appended under report static files *plus* samples's
      full name.

    And whole procedure will be performed for each sample, so one will
    get multiple sets of files matching *patterns*.

    :meth:`copy_static_persample` accesses this attribute.

    .. versionadded:: 0.3
    """

    result_foldername = ''
    """Folder name to the result of this stage.

    Number prefix of the folder can be excluded. Therefore, setting
    **"mystage"** can recognized all following folders:
    mystage, 3_mystage, 05_mystage.

    If an unique folder matching the pattern is found, the path
    to this folder is stored in :attr:`self.result_root <result_root>`.

    Otherwise, *ValueError* is raised if none or more than two
    matched folder are found.

    .. versionadded:: 0.3
    """

[docs]    def __init__(self, job_info, report_root):
        """Initiate a Stage object.

        Here NGS result info and path to gerenerate report is passed.

        .. py:attribute:: job_info
            :annotation: = job_info

            :py:class:`~ngcloud.info.JobInfo` object.

        .. py:attribute:: report_root
            :annotation: = report_root

            :py:class:`~pathlib.Path` object.

        .. py:attribute:: result_info
            :annotation: = dict()

            A :class:`!dict` object to store NGS result info. See :meth:`parse`
            for more information.

            .. note:: Key names should follow Python argument naming rule.

        .. py:attribute:: result_root
            :annotation: = join_info.root_path + result_foldername

            :class:`~pathlib.Path` object to the stage result root folder.

            This attribute is automatically set by finding the matched
            foldername based on :attr:`result_foldername`
        """
        logger.info("Initating new stage {}".format(type(self).__name__))
        self._setup_jinja2()
        if is_pathlike(self.template_entrances):
            tpls = [self.template_entrances]
        else:
            tpls = self.template_entrances
        self._templates = {tpl: self._env.get_template(tpl) for tpl in tpls}

        self.job_info = job_info
        self.report_root = report_root
        self.result_info = dict()
        logger.debug("... Loacate result folder path")
        self.result_root = self._locate_result_folder()
        logger.debug("... stage initiated".format(type(self).__name__))


    def _setup_jinja2(self):
        try:
            _template_paths = strify_path(self.template_find_paths)
        except TypeError:
            _template_paths = [
                strify_path(p) for p in self.template_find_paths
            ]
        logger.debug(
            "Jinja2 reads templates from {}".format(_template_paths)
        )
        self._report_loader = jinja2.FileSystemLoader(_template_paths)
        self._env = jinja2.Environment(
            loader=self._report_loader,
            extensions=['jinja2.ext.with_'],
        )
        self._env.globals['static'] = self._template_static_path
        self._env.globals['humanfmt'] = humanfmt

    def _locate_result_folder(self):
        if not self.result_foldername:
            logger.warn(
                "No result foldername set for stage {}, "
                "using {!s}"
                .format(self.__class__.__name__, self.job_info.root_path)
            )
            return self.job_info.root_path

        folder_pattern = r"^(\d+_|){}$".format(self.result_foldername)
        logger.debug(
            "Result foldername regex pattern: {}".format(folder_pattern))
        valid_name = re.compile(folder_pattern).match

        stage_result_path = [
            p for p in self.job_info.root_path.iterdir()
            if valid_name(p.name)
        ]
        if not stage_result_path:
            raise ValueError("No matched foldername found of pattern {}"
                             .format(self.result_foldername))
        if len(stage_result_path) > 1:
            raise ValueError(
                "Duplicated stage result folders found: {} of pattern {}"
                .format(stage_result_path, self.result_foldername))
        return stage_result_path[0]

    def _template_static_path(self, *path_parts):
        return Path('static', *path_parts).as_posix()

[docs]    def render(self):
        """Render the templates of this stages and return HTML output.

        It calls each template's render() functio with arguments
        :attr:`self.job_info <job_info>`, :attr:`self.result_info
        <result_info>` and unpacked :attr:`self.result_info <result_info>`.
        So one can access the following variables in their templates:

        - `job_info`
        - `result_info`
        - keys of `result_info`

        Internally, it calls :py:meth:`jinja2.Template.render`.

        How it works can be conceptually viewed as::

            return tpl.render(
                job_info=self.job_info, result_info=self.result_info,
                **self.result_info)

        Each templates specified in :attr:`template_entrances`
        will be rendered. The HTML output will be stored in a dict
        with key using its filename::

            {'stage.html': '<html>...</html>'}


        Returns
        -------
        :class:`!dict` object

            Key-value pairs that maps entrance template name to
            rendered template HTML content.

        Examples
        --------

        If a stage has NGS results parsed,

            >>> mystage = Stage()
            >>> mystage.result_info.update(
            ...     {'map_rate': '0.556', 'idfy_genes': '633'})
            >>> mystage.render()

        The arugments passed to Jinja2's render() are::

            tpl.render(job_info=mystage.job_info, result_info=result_info,
                       map_rate='0.556', idfy_genes='633')

        """
        return {
            tpl_name: tpl.render(
                job_info=self.job_info, result_info=self.result_info,
                **self.result_info)
            for tpl_name, tpl in self._templates.items()
        }


[docs]    def parse(self):
        """Parse the NGS result and store in :attr:`self.result_info <result_info>`

        By default, no action is taken in this method.
        """
        pass


[docs]    def copy_static(self):
        """Copy stage-specific static files under report folder.

        It calls :meth:`copy_static_joint` and :meth:`copy_static_persample`
        to copy static files. Their behavior differ slightly.

        - **copy_static_joint()** copy those files that are *jointly* produced
          based on all samples. So those files should uniquely exist in this
          stage.

          For example, differential expression comparison for each pairs
          of samples. The comparison result no longer belongs to any sample
          alone but stage-wide.

          It takes the file description from :attr:`embed_result_joint`.

        - **copy_static_persample()** copy those files of *each sample*.
          If there are total 4 samples, then there should be 4 sets of such
          files.

          For example, quality check stage will check each sample and produce
          their own quality information.

          It takes the file description from :attr:`embed_result_persample`.

        By default, nothing will be copied because both embbed_result are
        default to empty list.

        Notes
        -----

        If a stage doesn't not need to copy any static files or one type of the
        static files is not required, one could simply passing a empty list to
        **embed_result_joint** or **embed_result_persample** to skip copying.
        There is no need to override this function.

        .. versionchanged:: 0.3
            Add default behavior

        """
        self.copy_static_joint()
        self.copy_static_persample()


[docs]    def copy_static_joint(self):
        """Copy static files that are jointly produced from all samples.

        It reads the result information to be embedded from attribute
        :attr:`embed_result_joint`.

        For each description dict, say `desc`, in the list
        **embed_result_joint**, it finds files with
        each globbing pattern::

            <self.result_root>/desc['src']/desc['patterns']

        and copies them to::

            <self.report_root>/static/desc['dest']/

        Examples
        --------
        For stage

        .. code-block:: python3

            class JointStage(Stage):
                embed_result_joint = [{
                    'src': 'from',
                    'patterns': ['*.jpg', 'sub_dir/bar'],
                    'dest': 'to'
                }, {
                    'src': 'deep/src',
                    'patterns': 'foo',
                    'dest': 'deeper/alt'
                }]

        the static files are mapped::

            <result_root>/from/*.jpg       -> <report>/static/to/*.jpg
            <result_root>/from/sub_dir/bar -> <report>/static/to/bar
            <result_root>/deep/src/foo     -> <report>/static/deeper/alt/foo

        .. versionadded:: 0.3
        """
        for desc in self.embed_result_joint:
            src_root = self.result_root / desc['src']
            dest_root = self.report_root / 'static' / desc['dest']
            if not dest_root.exists():
                dest_root.mkdir(parents=True)

            file_list = discover_file_by_patterns(src_root, desc['patterns'])
            for fp in file_list:
                copy(fp, dest_root)


[docs]    def copy_static_persample(self):
        """Copy statics file that are spearately produced by each sample.

        It reads the result information to be embedded from attribute
        :attr:`embed_result_persample`.

        For each description dict, say **desc**, in the list
        *embed_result_persample*, it finds files
        with each globbing patterns for each *sample*::

            <self.result_root>/desc['src']/sample.full_name/desc['patterns']

        and copies them to::

            <self.report_root>/static/desc['dest']/sample.full_name/

        Examples
        --------

        If we have samples with full name: *A_R1*, and *B*. For stage

        .. code-block:: python3

            class PerSampleStage(Stage):
                embed_result_persample = [{
                    'src': 'from',
                    'patterns': ['foo', 'bar'],
                    'dest': 'to'
                }]

        the static files are mapped::

            <result_root>/from/A_R1/foo -> <report>/static/to/A_R1/foo
            <result_root>/from/A_R1/bar -> <report>/static/to/A_R1/bar
            <result_root>/from/B/foo    -> <report>/static/to/B/foo
            <result_root>/from/B/bar    -> <report>/static/to/B/bar

        .. versionadded:: 0.3
        """
        for desc in self.embed_result_persample:
            all_src_root = self.result_root / desc['src']
            all_dest_root = self.report_root / 'static'

            for sample in self.job_info.sample_list:
                # TODO: fuzzy match sample.name
                sp_src_root = all_src_root / sample.full_name
                sp_dest_root = all_dest_root / desc['dest'] / sample.full_name
                sp_dest_root.mkdir(parents=True)

                file_list = discover_file_by_patterns(
                    sp_src_root, desc['patterns'])
                for fp in file_list:
                    copy(fp, sp_dest_root)



[docs]class SummaryStage(Stage):
    """Special stage class that can access other normal stages's result_info.

    In summary stages, one can access normal stages' result_info through
    **normal_stages** key of ``self.result_info``.

    For example, access a key **some_info** of normal stage **MyStage**'s
    result_info from a summary stage will be

        >>> my_stage = self.result_info['normal_stages']['MyStage']
        >>> my_stage['some_info']  # return value of some_info

    Of course, **normal_stages** can be accessed in summary stage's template
    like all other keys of result_info

    .. code-block:: jinja2

        <p>Some info of MyStage: {{ normal_stages.MyStage.some_info }}</p>

    """


[docs]class Report(metaclass=abc.ABCMeta):
    """NGCloud report base class of every pipeline.

    To combind custom pipeline with :command:`ngreport`,
    :py:meth:`__init__` signature must match :py:class:`Report`.
    Setup the custom logics in :py:meth:`template_config`

    Raises
    ------
    TypeError
        When initiate this class directly,
        or subclass does not implement :py:func:`!template_config`

    Attributes
    ----------
    job_info : Path object
    out_dir : Path object
    report_root : Path object
    stage_classnames : list of class
        List of stage class name in order used in for this pipeline report.
    static_roots : Path object
        Path to the template static file dir

    Methods
    -------
    __init__
    template_config
    generate
    render_report
    copy_static
    output_report

    """
    stage_classnames = [Stage]
    """(List of class name) Store the sequence of stages in use.

    Specify names of subclass of :py:class:`Stage`.
    One only needs to pass names of the stage class,
    don't initiate the stage class.
    ::

        stage_classnames = [IndexStage, QCStage]

    See :py:class:`Stage` for how to write a new stage class
    """

    static_roots = ['']
    """(list of) path-like object to root dir of report static files,
    such as JS, CSS files for making html pages.

    For example,
    ::

        static_roots = Path('my/report/static')

    where below :file:`my/report/static` has needed js, css, img files.

    A common case will be to extend existed pipelines, then both
    shared static files and custom static files can be uesd
    by giving a list of paths to root of static files.
    ::

        from ngcloud.pipe import get_shared_static_root  # get builtin static
        static_roots = [get_shared_static_root(), '/path/to/my/static']

    See :ref:`extend_builtin_pipe` for more inforation.
    """

[docs]    def __init__(self):
        """Call :py:func:`template_config`. Don't override me."""
        logger.debug(
            "New report {} object has been initiated"
            .format(type(self).__name__)
        )
        self.template_config()


[docs]    def generate(self, job_dir, out_dir):
        """Render a report and output to given directory.

        The whole process breaks down into follwoing parts:

        1. read job info as :py:class:`~ngcloud.info.JobInfo`
        2. parse NGS result, covered by :meth:`parse`
        2. render report, covered by :py:meth:`render_report`
        3. copy template-related static files such as JS and CSS
           into output dir, covered by :py:meth:`copy_static`
        4. copy stage-related static files into output dir.
           Call each :py:meth:`Stage.copy_static` respectively
        5. output rendered reports into output dir, covered by
           :py:meth:`output_report`

        .. warning::

            **Override this function with care.** You might break the logic.

        """
        logger.info(
            "Generate report from job result {!s} under {!s}"
            .format(job_dir, out_dir)
        )
        self.job_info = JobInfo(job_dir)
        self.out_dir = Path(out_dir)

        self.report_root = self.out_dir / ('report_%s' % self.job_info.id)
        logger.info(
            "Get a new job folder"
            "id: {0.id} type: {0.type}".format(self.job_info)
        )

        if self.report_root.exists():
            logger.warn(
                "Report root {!s} has already existed! Overwriting..."
                .format(self.report_root)
            )
            shutil.rmtree(self.report_root.as_posix())
        self.report_root.mkdir(parents=True)

        # create stage instances
        self._stages = [
            Stage(self.job_info, self.report_root)
            for Stage in self.stage_classnames
        ]

        logger.debug("Parse NGS result info")
        self.parse()

        logger.info("Render report templates")
        self.render_report()

        logger.info("Copying report static files")
        self.copy_static()

        logger.info("Copying each stage's static files")
        for stage in self._stages:
            stage.copy_static()

        logger.info("Write rendered templates to file")
        self.output_report()


[docs]    def parse(self):
        """Parse NGS results for each stage.

        Call :meth:`Stage.parse`.
        """
        for stage in self._stages:
            logger.debug("Call {}'s parse()".format(type(stage).__name__))
            stage.parse()


[docs]    def render_report(self):
        """Put real results into report template and return rendered html.

        First normal stages (those inherits :class:`Stage`) will be rendered.
        Then summary stages (those inherits :class:`SummaryStage` will be
        rendered, and result_info dict of normal stages will be passed during
        the initiation.

        See :class:`SummaryStage` for its usage.
        """
        self.report_html = dict()
        norm_stages = [
            stg for stg in self._stages if not isinstance(stg, SummaryStage)
        ]
        logger.debug(
            'Normal stages are {!r}, collecting their result_infos'
            .format([stg.__class__.__name__ for stg in norm_stages])
        )
        all_norm_result_info = {
            stage.__class__.__name__: stage.result_info
            for stage in norm_stages
        }
        for stage in self._stages:
            if stage not in norm_stages:
                stage.result_info['normal_stages'] = all_norm_result_info
            self.report_html.update(stage.render())


[docs]    def copy_static(self):
        """Copy template statics files to output dir.

        Files under each path specifed by :py:attr:`static_roots`
        will be copied to folder :file:`static` below :py:attr:`report_root`.
        """
        if is_pathlike(self.static_roots):
            _static_roots = [self.static_roots]
        else:
            _static_roots = self.static_roots
        merged_copytree(_static_roots, self.report_root / 'static')


[docs]    def output_report(self):
        """Output rendered htmls to output directory.

        No original data is involved, just some file I/Oing.
        """
        for name, content in self.report_html.items():
            with open(self.report_root / '{}'.format(name), 'w') as f:
                f.write(content)


[docs]    def template_config(self):
        """Setup configuration for report templates.

        One could also put the extra logics here for custom report,
        since this function will always be called by :py:func:`__init__`
        """
        pass




[docs]def gen_report(pipe_report_cls, job_dir, out_dir):
    """Generate a NGCloud report.

    For :ref:`normal usage <ngreport>`, one can use :command:`ngreport` command
    instead of calling this Python function directly.

    Parameters
    ----------
    pipe_report_cls: str
        Name of the Python class to generate the report of certain pipeline.
    job_dir: path-like object
    out_dir: path-like object

    """
    # read in the pipeline class
    logger.debug("Get pipeline class: {}".format(pipe_report_cls))
    pipe_module_name, pipe_class_name = pipe_report_cls.rsplit('.', 1)
    logger.info(
        "Get report class {} from module {}"
        .format(pipe_class_name, pipe_module_name)
    )
    pipe_module = importlib.import_module(pipe_module_name)
    PipeReport = getattr(pipe_module, pipe_class_name)

    if not issubclass(PipeReport, Report):
        logger.warn(
            "Unaccepted report class {} being passed, "
            "should be subclass of ngcloud.report.Report"
        )
        raise TypeError(
            "pipe_report_cls: {} should be inherited from"
            "ngcloud.report.Report".format(pipe_report_cls)
        )

    job_dir = Path(job_dir)
    out_dir = Path(out_dir)

    # validate job_dir
    if not job_dir.exists():
        raise FileNotFoundError(
            'Job info folder: {} does not exist!'.format(job_dir)
        )
    if not job_dir.is_dir():
        raise NotADirectoryError(
            'Expect path to job info a valid directory: {}'.format(job_dir)
        )

    report = PipeReport()
    report.generate(job_dir, out_dir)



[docs]def main(argv=None):
    """Store the logics for :command:`ngreport`.

    If one just wants the :command:`ngreport`'s functionality, try call
    :func:`gen_report` not this function.

    Anyway, If **args** is passed, it runs like **ngreport** is called.
    *args* should be a list that passes to :func:`subprocess.check_call`
    excluding the first element (program name),

        >>> main(argv=['-p', 'ext_pipe.myReport', 'job_mine', '--color'])

    Notes
    -----
    If one wants to emit log messages in their custom modules, NGClouds now
    recognizes them by default.

    .. code-block:: python3

        # in ext_pipe.py
        import logging
        logger = logging.getLogger("external.{}".format(__name__))
        from ngcloud.report import main as _main

        class MyStage(Stage):
            def parse(self):
                logger.warning("My custom warnning")  # will appear in the log

        def main():
            argv = ["some", "args", "to", "ngreport"]
            _main(argv=argv)  # If argv not specified, read from sys.argv[1:]

    However, the logging messages will *pollutes* stderr.
    If that is not desired, use :func:`gen_report`.
    You can get all NGCloud's log to stderr by

    .. code-block:: python3

        console = logging.StreamHandler()
        console.setFormatter(logging.Formatter(
            "[%(levelname)s][%(name)s] %(message)s"))
        ng_logger = logging.getLogger("ngcloud")
        ng_logger.addHandler(console)
        ng_logger.setLevel(logging.INFO)

    .. seealso::

        See module Python standard library :py:mod:`logging` for its flexible
        logging functionality. You are encouraged to use it.

    .. versionchanged:: 0.3

        Add **argv**; include external loggers.

    """
    # setup console logging
    console = logging.StreamHandler()
    all_loggers = logging.getLogger()
    all_loggers.addHandler(console)

    # read arguments from command line
    if argv:
        args = docopt(_SCRIPT_DOC, argv=argv, version=ng.__version__)
    else:
        args = docopt(_SCRIPT_DOC, version=ng.__version__)

    # set logging level
    if args['--verbose'] == 1:
        loglevel = logging.INFO
    elif args['--verbose'] >= 2:
        loglevel = logging.DEBUG
    else:
        loglevel = logging.WARNING
    all_loggers.setLevel(loglevel)

    # set log format
    log_fmt = '[%(levelname)-7s][%(name)-8s][%(funcName)-8s] %(message)s'
    if args['--log-time']:
        log_fmt = '[%(asctime)s]' + log_fmt

    log_formatter = logging.Formatter(
        log_fmt,
        '%Y-%m-%d %H:%M:%S'
    )

    color_log_fmt = (
        '%(log_color)s%(levelname)-7s%(reset)s %(cyan)s%(name)-8s%(reset)s '
        '%(log_color)s[%(funcName)s]%(reset)s %(message)s'
    )
    if args['--log-time']:
        color_log_fmt = '%(asctime)s ' + color_log_fmt

    if args['--color']:
        try:
            import colorlog
            log_color_formatter = colorlog.ColoredFormatter(
                color_log_fmt,
                '%Y-%m-%d %H:%M:%S',
                log_colors=colorlog.default_log_colors
            )
            console.setFormatter(log_color_formatter)
        except ImportError:
            console.setFormatter(log_formatter)
            logger.warn(
                "Color logs require colorlog, "
                "try pip install colorlog or colorlog[windows] on Windows"
            )
    else:
        console.setFormatter(log_formatter)

    logger.debug("Get command line arguments: {!r}".format(dict(args)))

    # set pipeline to use
    pipe_type = args['--pipe']
    if pipe_type in AVAIL_PIPES:
        pipe_report_cls = AVAIL_PIPES[pipe_type]
    else:
        logger.info(
            "Pipeline type {} is not in AVAIL_PIPES, "
            "pass it as a Python class name".format(pipe_type)
        )
        pipe_report_cls = pipe_type

    job_dir = Path(args['<job_dir>'])
    out_dir = Path(
        args['<out_dir>'] if args['<out_dir>'] else args['--outdir']
    )

    # FIXME: custom pipeline cannot be find if they are not official packages
    # therefore where the ngreport being called should be added into sys.path
    # currently is a hack. More elegant way should be used
    sys.path.append(os.path.abspath('.'))
    logger.debug(
        "Inject current path into sys.path. "
        "Now find packages under paths: {!r}".format(sys.path)
    )

    # called real function to generate report
    gen_report(pipe_report_cls, job_dir, out_dir)

    logger.info("Job successfully end. Print message")
    print(_CAVEAT_MSG.format(out_dir))



if __name__ == '__main__':
    main()
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