
 Software Carpentary Workship
  Rutgers New Jersey Medical School, Rutgers University
January 16-17, 2020

Worshop website: https://rraffiu.github.io/2020-01-16-rutgers/
This etherpad:  https://pad.carpentries.org/2020-01-16-rutgers

Pre-workshop survey: 
Post-workshop survey: https://carpentries.typeform.com/to/UgVdRQ?slug=2020-01-16-rutgers

Welcome to Software Carpentry Etherpad!
This pad is synchronized as you type, so that everyone viewing this page sees the same text. This allows you to collaborate seamlessly on documents.
Users are expected to follow our code of conduct: http://software-carpentry.org/conduct.html
All content is publicly available under the Creative Commons Attribution License: https://creativecommons.org/licenses/by/4.0/
Use of this service is restricted to members of the Software Carpentry and Data Carpentry community; this is not for general purpose use (for that, try etherpad.wikimedia.org).

*********************** Scroll to the bottom for fresh notes ************************

*Please fill out the pre-class survey located on the course website. 

Instructors
· Rafi Ullah (rraffiu@gmail.com) 

· Timothy Warren (timlwarren@gmail.com )/Oregon State University *Friday 


Helpers
· *Courtney Grady (Rutgers GSBS/courtneygrady@rutgers.edu) 

· Jihae Shin (Rutgers Cancer Center/jihae.shin@rutgers.edu) 


* Attendees (Name / department or affiliation / email)

· Poonam Chitale /Rutgers GSBS/pc395@gsbs.rutgers.edu *Friday 

· Azadeh Kamali Tafreshi/Psychiatry/azadehkt@gmail.com *Friday 

· Valentin Siderskiy / Rugters GSBS / vs611@gsbs.rutgers.edu 

· Martian Ille / Rutgers GSBS / mai86@gsbs.rutgers.edu 

· Olga Korczeniewska/Diagnostic Sciences Department/korczeol@sdm.rutgers.edu *Friday 

· * Madeleine Hu/Rutgers GSBS/mdh145@rutgers.edu 

· Alketa Stefa/ Rutgers SGS/ as2588@gsbs.rutgers.edu *Friday 

· Jie Liu/ Rutgers NJMS/JieLiu.Dr@rutgers.edu 

· Maria Ibrahim/ Rutgers GSBS/mi249@gsbs.rutgers.edu 

· Aysenur Yazici/Rutgers GSBS/ay255@gsbs.rutgers.edu 

· *John Ponessa/Rutgers GSBS/jjp307@gsbs.rutgers.edu 

· Hannah Lamont/GSBS hhl23@gsbs.rutgers.edu 

· Samuel Desind/Rutgers GSBS/szd4@gsbs.rutgers.edu 

· Jianya Peng/GSBS jp1331@njms.rutgers.edu 

· Stephanie Iring/Rutgers GSBS siring@gsbs.rutgers.edu 

· Zahra Adahman/Rutgers GSBS/zahra.adahman@rutgers.edu 

· Michelle Favre/Rutgers GSBS mef160@gsbs.rutgers.edu 

· Shanshan Li/Rutgers GSBS shanshan.li@rutgers.edu 

· Luo/GSBS/lj244@gsbs.rutgers.edu 

· satvikmareedu/gsbs/satvik.mareedu@rutgers.edu 

· Hunter Lanovoi/ Rutgers GSBS/ hl801@gsbs.rutgers.edu 

· Manjula Mummadisetti/ Rutgers MCS/manju@marine.rutgers.edu 

· Rumi Oyama/ Rutgers NJMS/ ro203@njms.rutgers.edu 

· Marc Teitelbaum/ Rutgers GSBS/ mht45@gsbs.rutgers.edu 

· Menglin cheng/Rutgers GSBS/mc1982@gsbs.rutgers.edu 

· Sukalyani Banik/Rutgers/NJMS/sb1712@njms 

· * Mikhail Bass/Rutgers/mb1858@rutgers.edu  

· * Eduardo Artur Troian/ Rutgers BMB/eat108@rwjms.rutgers.edu 

· Ibrahim Dulijan/Stevens/ialdulij@stevens.edu 

· * Ning Chiang / Rutgers GSBS / nc410@scarletmail.rutgers.edu 


======================================================================================

************** PRE-WORKSHOP DISCUSSION *******************

UNIX Shell Setup:

Download the zip file:
https://swcarpentry.github.io/shell-novice/data/data-shell.zip
Move the file to your desktop
Unzip the file
You should have data-shell folder/directory in your desktop now.
Open terminal and type cd

MAC  - Use Terminal
Windows - Programs/Git for Windows, Select Git BASH

Key commands covered in Morning Shell workup

pwd
ls
cd
mv
cp
rm

less and cat show window

*   wild cards
?

>> redirect to file
| pipes and filters

Tabs

q to escape from less window

Student question:
How would you switch all the files in a directory with a given extension (e.g..pdb) to a different extension (e.g. .txt)
Answer:
To rename one file, we can use mv command
e.g. mv pentane.pbd pentane_new_name.pdb

To rename all files, one method would be to use a loop. We didn't cover
this in morning session but will do so this afternoon






PYTHON Setup: (IF YOU DON'T HAVE WORKING PYTHON PLEASE LET US KNOW)


Download:
1. https://swcarpentry.github.io/python-novice-inflammation/data/python-novice-inflammation-data.zip
2. https://swcarpentry.github.io/python-novice-inflammation/code/python-novice-inflammation-code.zip

>Create a folder called swc-python on your Desktop.
>Move downloaded files into this newly created folder.
>Unzip the files.

Python notes:
Why use Python?
general purpose programming language
Lots of libraries for different specific uses

jupyter notebook

shift-enter evaluates contents of a cell

Python variables
print(weight_kg) prints value

type(data)
returns data type

question? what is float64 - 64 bits devoted to storing number

question - how does np.loadtxt function when data file is non-rectangular?

Slicing
data[0:4,1:10]
0:4 specifies the first 4 rows, but not the 5th row
(i.e. the row specified by data[4,:] not included


$np.max(data) gives us max value of data, 2-d array
20
Question - how to find the indices where data=20
Answer - there is numpy function where
$np.where(data==20) 
Output:(array([20, 21, 32, 36]), array([17, 17, 17, 17]))
This indicates there are 4 locations on 2-d array with value 20, X-indices are 20,21,32,36; Y-indices are 17,17,17,17

%matplotlib.inline   
(with percentage symbol) ensures that plots come up on notebook.

plt.show() also ensures plotting output



Question: how to add x-axis, y-axis labels? Answer: 
EITHER use xlabel, ylabel method of matplotlib.pyplot  
OR axes have a method set_ylabel, set_xlabel

plt.imshow(data) 
plt.xlabel('day')
plt.ylabel('patient')

OR
fig=plt.figure()
ax=fig.add_subplot(111)
ax.set_xlabel('day')
ax.set_ylabel('patient')

Question: Student issue with corrupted library
user can re-import library (e.g. matplotlib) if library changes or becomes corrupted
import importlib
importlib.reload(matplotlib)

For Loops
for char in 'biology'

· print(char) 

Loop repeats print action for every character in biology

Not discussed, but worth checking out enumerate method in numpy
It returns index as well as character

e.g.
fruits=['banana' 'apple' 'orange']
 for counter, frut in np.enumerate(fruit)

·  print(counter,frut) 

0 banana
1 'apple'
2 'orange' 



Stype Guide:
https://www.python.org/dev/peps/pep-0008/


1: 
The Scientific Paper Is Obsolete 
•https://www.theatlantic.com/science/archive/2018/04/the-scientific-paper-is-obsolete/556676/

2:International evaluation of an AI system for breast cancer screening
https://www.nature.com/articles/s41586-019-1799-6

installing command line tools
https://www.embarcadero.com/starthere/xe5/mobdevsetup/ios/en/installing_the_commandline_tools.html

Git
mac
$ git config --global core.autocrlf input

windows
$ git config --global core.autocrlf true

git init, initializes repository
git add mars.txt- stages mars.txt
git commit - commits mars.txt


#OVERLAYING MEANS
import numpy as np
import matplotlib.pyplot as plt
import glob
filenames=sorted(glob.glob('inflam*csv'))
filenames_to_plot=filenames[0:3]
colors='rgbcmyk'
color_index=0
#when the figure is outside the loop,
#we only get one figure and overlay the plots
fig=plt.figure()
ax_mean=fig.add_subplot(1,2,1)

for current_filename in filenames_to_plot:
    #we moved this line to the top of the loop
    #but it seems like it might be better on the bottom
    color_index=color_index+1
    #print(current_filename)
        #do some plotting
    data=np.loadtxt(fname=current_filename,delimiter=',')
    
    #ax_max=fig.add_subplot(1,2,2)
    ax_mean.plot(np.mean(data,axis=0),color=colors[color_index])
    ax_mean.set_ylabel('mean')
    ax_mean.set_xlabel('days')
    #ax_max.plot(np.max(data,axis=0))
    #ax_max.set_ylabel('max')
    #ax_max.set_xlabel('days')
    print(current_filename)
    
    
Suggestions for Improving the Workshop
Small list of commonly used commands (Handout)
Git vs Github Desktop? Command line or graphical interface

· -Learning curve for commands in git 

For Python, import library? What is library?
Balance between Shell/Python/or Git --- 
More time in Python??
(Shrink git)

Introduction vs. Mastery


Example Plots in Matplotlib (click on plots to get python code)
https://matplotlib.org/3.1.1/tutorials/introductory/sample_plots.html

https://www.datacamp.com/










