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File Organization

Analysis Process ﬁGWDG

e There is a workflow in any research project

raw data

o
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File Organization

Prepare for change ¢.GWDG

However things will change:
e Files will change
e The analysis will change

e Results will change

Figures will change
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File Organization

File Traversal ..hGWDG
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Figure: Text Traversal

Figure: Visual Traversal
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File Organization

File Naming ¢-GWDG

e Name and Location should be informative about the file

o What it is
o Why it exist
o How it relates to other things

e Three Principles

o Human Readable
o Machine Readable
o Plays well with default ordering
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File Organization

Human Readable Q(;WDG

e Name contains information regarding the content

e Follows the concept of semantic URLs

# ls -la

01_marshal-data.ipynb
02_pre-dea-filtering.ipynb
03_dea-with-limma-voom.ipynb
04_explore-dea-results.ipynb
90_limma-model-term-name-fiasco.ipynb
helper01_load-counts.py
helper02_load-exp-des.py
helper03_load-focus-statinf.py
helper04_extract-and-tidy.py
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File Organization

Machine Readable ﬁ(}WDG

e Example of globbing to narrow file list

# ls
2017-07-01_SUMMERSCHOOL_Physics_01.csv
2017-07-01_SUMMERSCHOOL_Physics_02.csv
2017-07-01_SUMMERSCHOOL _Physics_03..csv
2017-07-01_SUMMERSCHOOL_Chemistry_01.csv
2017-07-01_SUMMERSCHOOL _Chemistry_02.csv
2017-07-01_SUMMERSCHOOL_Chemistry_03.csv

# ls *Physics*

2017-07-01_SUMMERSCHOOL _Physics_01.csv
2017-07-01_SUMMERSCHOOL _Physics_02.csv
2017-07-01_SUMMERSCHOOL_Physics_03..csv
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File Organization

Machine Readable

e Export Metadata from file name

#hGWDG

2013-06-26_BRAFWTNEGASSAY_Plasmid-Cellline-100- 1MutantFraction_HO1.csv
2013-06-26_BRAFWTNECASSAY_Plasmid-Cellline-100-1MutantFraction_HO02.csv
2013-06-26_BRAFWTNEGASSAY_Plasmid-Cellline-100-1MutantFraction_HO03.csv
2013-06-26_BRAFWTNECASSAY_Plasmid-Cellline-100- 1MutantFraction_platefile.csv

> flist < list.files(pattern = "Flasnid") %% head

> stringr::str_split fixed(flist,

[.1]
1 "2013- 06- 26"
1 "2013- 06- 26"
1 "2013-06- 26"
1 "2013-06- 26"
1 "2013-06- 26"
1 "2013-06- 26"

date

Georgios Kaklamanos (GWDG)

[,2]

" BRAFW NEGASSAY"
" BRAFW NEGASSAY"
" BRAFW NEGASSAY"
" BRAFW NEGASSAY"
" BRAFW NEGASSAY"
" BRAFW NEGASSAY"

assay

"I\ 1" 5)

[.31

"Pl asmi d- Cel 1 1i ne- 100- 1Mit ant Fracti on"
"Pl asmi d- Cel 1 1i ne- 100- 1Mit ant Fracti on"
"Pl asmi d-Cel I li ne- 100- 1Mit ant Fracti on"
"Pl asmi d-Cel I li ne- 100- 1Mit ant Fracti on"
"Pl asmi d-Cel I li ne- 100- 1Mit ant Fracti on"
"Pl asmi d-Cel I li ne- 100- 1Mit ant Fracti on"

sanple set
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”Aﬂln ”CSVH
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File Organization

Machine Readable ¢9WDG

e Regular Expression and globbing
friendly

e Avoid
WS o Spaces

o Punctuation
o Accented Characters
o Case Sensitivity

e Easy to compute on
o deliberate use of delimiters

e Easy to search for files later

e Easy to narrow file lists based on
names

e Easy to extract info from file names
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File Organization

Plays Well with Default Ordering

¢-GWDG

# Following the rules
01_marshal-data.ipynb
02_pre-dea-filtering.ipynb
03_dea-with-limma-voom.ipynb
90_limma-model-term-name-fiasco.ipynb
helper01_load-counts.py
helper02_load-exp-des.py
helper03_load-focus-statinf.py

# Without padding Out of order
10_draft-figs-for-publication.py
1_data-cleaning.py
20_final-figs-for-publication.py
2_fit-model.py
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File Organization

Plays Well with Default Ordering {..GWDG

e Start with a numeric character

e Use the ISO 8601 standard for dates
o YYYY-MM-DD

e Left pad other numbers with zeros
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Project Organization

Project Organization

ﬁGWDG

Georgios Kaklamanos (GWDG)

msms
oc ata src in results
d dat b It
ms-analysis html makefile parse-sqLpy notebook hml
ms-analysis.c ms-analysis /\
paper 2009-01-14 2009-01-15 2009-01-23
‘makefile runall runall
memepdf ~
yeast worm splitl split2 split3
README README
yeastaqe worm.sqt
yeast.ms2 worm.ms2
Noble, William Stafford. 2009. “A Quick Guide to Organizing
Computational Biology Projects.” PLoS Computational
Biology 5 (7): €1000424.
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Project Organization

Project Organization ¢9WDG

e Have a central projects directory

Follow same folder structure for each

project
ﬁ A universal strategy doesnt exist
But its important to choose one and
‘ ‘ ‘ follow it.
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Project Organization

General Folder Structure

SGWDG

code
data
+-- clean
+-— raw
+-— README.md
doc
| +-- paper

+-- README.md

+-- results

|  +-- figures

| +-- pictures
| +-- README.md
+-- scratch

+-- README.md

AW WV B W
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Documentation

Project Documentation ¢.GWDG

e The most neglected part
o Especially for personal projects

e Types of Documentation
o Manuals
o Notes regarding the analysis
procedure
o Publication Paper
o Presentation Slides
Oy

e Of various formats
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Documentation

Literate Programming Q(;WDG

e Knuth, 1984

e Weaving

o Generating comprehensive document
about program and its maintenance.

e Tangling

o Generating machine executable code.
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Documentation

Markdown

GWD

Markdown

Title (header 1, actually)

0
N’

This is a Mirkdown docurent.
## Medi um header (header 2, actually)

It's easy to do *italics* or __make things bold
> Al rodels are wrong but sone are useful. An
approxi mte answer to the right problemis worth a
good deal mere than an exact answer to an

approxi mte problem Absol ute certainty is a

privilege of uneducated mnds-and famatics. It is

—_—

< DOCTVPE ht i > -
<html > -
<head> A

reta http equiv="Content-Type" content='text/htm:
charset=utf-8'/>

<itle>Title (header 1, actually)</title>

<-- Mthjax scripts -->
<script type=text/javascript’ sre='htt

©328740. ssl. cf 1. rackedn comimathjax/ 2 0- latesu
Mith]ax. | s?config=TeX- AMS- M. HTM.OrML" >

</script>

for scientific folk, a
you do every day mtte

Enthusi asmis a form of|

we'll get to R Mirkdo

e s 2 You can author in Markdown i ses-seris;
o nox e 1 | (@D NOE i HTML).

)</h1>

xeste

1 can haz equations. Inline equations. such as ...
the average is computed as $\frac{1}{n} \sum{i=1}
~{n} x_{i}$. Or display equations like this:

33
\begi n{equat i on*}
Ixl=

\begin{cases} x &\text{if $x=04 } \\\\
-x Sytext{if $x\le 0f.}

\end{cases}

\end{equation*}

3%

Georgios Kaklamanos (GWDG)
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<p>This i's a Mirkdown docunent. </p>

<h2>Medi umheader (header 2. actually) </ h2>
<p>I t8480; s easy to do <emvitalics<fems or
<strongsmake things bol d<f strong> < p>

<blockquote>
<>All model s are wrong but some are...

<p>Code block below. Just affects formatting here
but wes#B; 11 get to R Mrkdown for the real fun
soon! </ p>

<pre><codesk &dt:- 3 * 4
< code>< pre>
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Documentation

Markdown

Markdown

Title (header 1, actually)

This is a Mirkdown document.

## Medi um header (header 2, actually)

It's easy to do *italics* or __make things bold _.
> All rodels are wrong but sone are useful. An
approxi mate answer to the right problemis worth a
good deal more than an exact answer to an

approxi mate problem Absol ute certainty is a
privilege of uneducated minds-and famatics. It is,
for scientific folk, an unattainable ideal. Vhat
you do every day matters more than what you do
once in a while. V& camnot expect anyone to know
anything we didr t teach themoursel ves.

Enthusi asmis a formof social courage.

oode block bel ow Just affects forratting here but
we'll get to R Mrkdown for the real fun soont

X< 3*4

1 can haz equations. Inline equations, such as ...
the average is conputed as $\frac{1}{n} \sum{i=1}
~{n} x_{i}$ Or display equations like this:

3%
\begm{aquanon'}

\begin{casﬁ) X &\text{if $x208, } \\\\
-x Stext{if e 0§}

\end{cases}
\end{equation*}
%

| —

Title (header 1, actually) ~—"

4

This is a Markdown document.

Medium header (header 2, actually)

It's easy to do italics or make things bold.

All models are wrong, but some are useful. An approximate
answer to the right problem is worth a good deal more than an
exact answer 1o an approximate problem. Absolute certainty is a
privilege of uneducated minds-and fanatics. It s, for scientific
folk, an unattainable ideal. What you do every day matters more
than what you do once in a while. We cannot expect anyone to
know anything we didn't teach them ourselves. Enthusiasm is a
form of social courage.

Code block below. Just affects formatting here but we'll get to R
Markdown for the real fun soon!

x<=3*4

1 can haz equations. Inline equations, such as ... the average is
computed as % ELI x;. Or display equations like this:

_Jx ifx>o0,
b= {—x ifr<0.
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Documentation

Pandoc QGWDG

Universal Markup Converter

Word processor formats

o Microsoft Word docx
o OpenOffice/LibreOffice ODT

Ebooks

TeX formats

o LaTeX
o LaTeX Beamer slides

PDF via LaTeX
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Documentation

README GWDG

e Include README files

e The top level should contain
o Project name
Date
Maintainer's contact info
Data Origin
3-4 sentences about the goal of the
project

Q' JOR CHNE)
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Documentation

Conclusion

.G.GWDG

Organization & Documentation

4 ) .
® -

Often neglected

Easy to implement

Benefits accumulate over time
Consistency is Important

Jupyter Notebooks is an ideal
environment for Literate
Programming
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Documentation

Questions GWDG
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