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write code for humans,
write data for computers

Vince Buffalo
If | had one thing to tell biologists learning bicinformatics, it would be

'write code for humans, write data for computers”,

+ Reply 13 Retweet %
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\ skipper seabold
e ‘‘vsbuffalo good general advice for any discipline. So, so often the
reverse.



Let us change our traditional attitude to
the construction of programs. Instead of
Imagining that our main task is to
Instruct a computer what to do, let us
concentrate rather on explaining to
human beings what we want a computer
to do.

Donald Knuth



A place for everything and
everything in its place




source is real

PERFECT MATCH: TRIFLE WITH
MOSCATO

AT A GLANCE
m SERVES 20 PEOPLE

1 HR PREPARATION
50 MIN COOKING (PLUS COOLING,
SETTING)

You'll need

Method



source is real

“The source code is real.The objects
are realizations of the source code. Source
for EVERY user modified object is placed in a
particular directory or directories, for later
editing and retrieval.”

-- from the Emacs Speaks Statistics (ESS) manual



http://ess.r-project.org/Manual/ess.html%23Philosophies-for-using-ESS_0028S_0029
http://ess.r-project.org/Manual/ess.html%23Philosophies-for-using-ESS_0028S_0029

Names matter
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ain’t nothing like the real thing

minimize the creation of excerpts and copies of
your data ... it will just confuse you later



reshape your data
e NN
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as in real life, it has a tendency to get short and
fat, when you'd really prefer tall and skinny



you won't believe how important this is:

what is your working directory!?

where is the file or executable you need?

you need to be fluent with file paths



tough love:

get better at typing

typos matter

case matters

th is is different from th-is
spaces in filenames are EVIL

you want computer to tedious work for you, right?
then you must give precise instructions



a few remarks borrowed from Jonah
Duckles’ intro (zero-entry R room)

Software Carpentry - Overview University of Miami

Software Carpentry Team

January 2014



What We Actually Teach

= A program is just another piece of lab equipment
= Programming is a human activity

= Little pieces loosely joined

= Let the computer repeat it

= Paranoia makes us productive

= Better algorithms beat better hardware

How to THINK like a programmer



Make it work right first, make it fast later.

= "Premature optimization is the root of all evil." -- Donald Knuth

= Directing your attention to making it use less disk / less memory / less time from the start is wrongly directed
attention.

Don't Repeat Yourself (or Others)

Automate common actions by saving simple blocks
of code into scripts

= A script is a set of commands organized into a single file

» The script is the basest unit of scientific programming, you should be comfortable writing these
whenever you want to save or otherwise document or repeat your actions

= Use scripts to explore new ideas, they are easy to write and throw away



Use version control for checkpointing and
collaboration

use local version control software to checkpoint personal code development
= checkpointing your work encourages wild ideas and late-night coding sessions
= you can easily restore back in the morning if it was a bad idea

use distributed version control to collaborate with others

= We advocate Git, but you may be stuck with whatever your group uses

Document your computational work

= Save every bit of code you use for generating publishable results

* Document and comment your code for yourself as if you will need to understand it in 6 months

use README files liberally

as well as file-level, function-level, and inline documentation

If any piece of code is too complex to easily describe, consider refactoring it



end sermon



any questions from first tutorial re: basic use of R
via RStudio, RStudio projects!?

you do know that R # RStudio, right?

we use RStudio because it makes us happier in our
work, but notice that nothing we produce --
no code, no figures, nothing -- requires
RStudio to be created, appreciated or

reused

you should master various ways of sending code
from editor to Console so that saving scripts
becomes your R Way of Life



weak links in the chain:
process, packaging and
presentation
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a3 <— 2 | assume your toyline.R script

b <— 7 looks similar to this.
sigSqg <- 0.5
n <- 400

set.seed(1234)

X <- runif(n)

y <- a+ b * X + rnorm(n, sd = sqrt(sigSqg))
(avgX <- mean(x))

write(avgX, "results/avgX.txt")

pdf ("figs/niftyPlot.pdf")
plot(x, y)

abline(a, b, col = "blue", 1lwd
dev.off ()

2)



a <- 2 It's great we are saving important things

b <- 7 to file with code -- versus letting them
51gSq <- 0.5  cruise by in the Console and/or saving
n <- 400 via mouse clicks -- but we can do better.

set.seed(1234)

X <- runif(n)

y <- a+ b * X + rnorm(n, sd = sqrt(sigSq))
(avgX <- mean(x))

write(avgX, "results/avgX.txt')

pdf ("figs/niftyPlot.pdf")

plot(x, y)
abline(a, b, col = "blue", lwd = 2)

dev.off ()



You did install knitr and its
dependencies, as instructed in the
set-up tutorial, right?

install.packages("knitr", dependencies = TRUE)



You did get an RPubs account, as
requested, right!?

“ N A ) rpubs.com c
& [0 #E STATS4S5A ™ BIRS ¥ foldherd@github local previews ¥ vanNH@stat jabba vanNH webTable Stat Tracker
Terminal fun: Opt The Liberation of Protect Children RPubs RPubs - toyline.R

PUDS  teousne o you by s —

Easy web publishing from R

Write R Markdown documents in RStudio.

Share them here on RPubs. (It's free, and couldn't be simpler!)

Get Started

Recently Published
toyline.R R Markdown Test Returns

By jennybc By majugi By pb123
ninsites A A simple test of R markdown and bout 2 h
publishing to R pubs.

S



a <— 2 Edit the script -- more like it was

b <- 7 during development, when we were
sigSq <- 0.5  watching results and figures appear on
n <- 400 the screen.

set.seed(1234)
X <- runif(n)
y <- a+ b * X + rnorm(n, sd = sqrt(sigSqg))

(avgX <- mean(x))

plot(x, Yy)
abline(a, b, col = "blue", 1lwd

2)

sessionInfo()



‘ RStudio File Edit Code View Plots Session Project Build Tools Window Help

® 06 ~/teaching/STATS545A/2013_STATS45A - RStudio
ol el 8 BlIEIIA cofile/fonciion 1
wo | current.md @  block02_importinspectAccess.rmd wo | dataset-ideas.md 2 toyline.R Workspace
SourceonSave L J ~ #Run % Sourcd ~  f
a <= Compnlé an HTML
b <- 7 Sk Jra i
sigSq <- 0.5 i
n <- 400
JTheme
set.seed(1234) oldPkgs
x <- runif(n) oldRepos
y <-a+b* x + rnorm(n, sd = sqrt(sigSq)) solarizec
Functions
(avgX <- mean(x)) JExtract(
plot(x, y) jFa.ctor:()
abline(a, b, col = "blue", lwd = 2) Files Plots
. & | New Folde
sessionInfo() 4 Home
37 RI
.RI
20
20

15:14 £ (Top Level) R Script

A4 - -

Compile an HTML notebook.

Yes this can be accomplished outside of RStudio, using knitr functions at the command line, so we are not creating unhealthy
dependency on RStudio.



‘ RStudio File Edit Code View Plots Session Project Build Tools Window Help

006 - __~/teaching/STAT545A/2013_STATS45A - RStudio
+ - .
wo | current.md @ block02_importinspectAccess.rmd wo | dataset-ideas.md 4 toyline.R Worksp:
SourceonSave { /S ~ #Run %% Source ~ T
1 a< 2 Values
2 b <7 colors
3 sigSq <- 0.5 i
4 n <- 400 .
) JTheme
S
6 set.seed(1234) oldPk¢
7 X <= runif(n) oldReg
8 y<-a+b* x + rnorm(n, sd = sqrt(sigSq)) solari
9 Function!
avgX <- mean(x —
( 9 ( )) Compile Notebook from R Script ¢
.C
plot(x, y) A Notebook is a standalone HTML file that contains
abline(a, b, col = "blue", lwd = 2) the code and output from your R script.
Title (optional): b
sessionInfo() toyline.R r
Author (optional): I
jenny
Notebook type: ? v
15:14 03 (Top Level) (Default) :
L
Console !
. Compile Cancel -

sourcing /Users/jenny/resources/R/code/jHandy/jFactor.R

-

| just accept all these defaults.



® RStudio Window

e 006 RStudio: Preview HTML
Ole P~ Preview: Log Save Ad &% Republish
‘ 2 Publish the current
wo | current.md @ block02_importinspectAcce toylme.R document

Source on Save QWL

jenny — Sep 6, 2013, 3.01 PM

l a<-2
2 b <7 a<- 2
. b < 7
3 sigSq <- 0.5 sigSq <- 0.5
4 n <- 400 n <- 400
)
6 set.seed(1234) ietsiﬁgézz"'
7 x <= runif(n) y < a+b*x+ rnorm(n, sd - sqrt(sigsq))
8 y<-a+b* x + rnorm(n,
9 (avgX <- mean(x))
10 (avgX <- mean(x))
11 [1] 0.4969
12 plot(x, y)
13 abline(a, b, col = , i
plot(x, y)
14 abline(a, b, col = "blue”, lwd = 2)
15 sessionInfo()
16
17
18
19 o o
15:14 63 (Top Level) k|
Console 145)
sourcing /Users/jenny/resourc ©
sourcing /Users/jenny/resourc
sourcing /Users/jenny/resourcis “
sourcing /Users/jenny/resourc

This is where you'll need that RPubs account.



jenny — Sep 6, 2013, 3:13 PM

a<- 2

b <~ 7
sigSq <- 0.5
n <- 400

set.seed(1234)
X <- runif(n)
y <-a+ b * x + rnorm(n, sd = sqrt(sigSq))

(avgX <- mean(x))

[1] 0.4969 Publish to RPubs

' RPubs
plot(x, y)

. o " RPubs is a free service from RStudio for sharing R Markdown
dbline(a, b, col = "blue*, 1? documents on the web. Click Publish to get started.

IMPORTANT: All documents published to RPubs are publicly
visible. You should only publish documents that you wish to share

publicly.
o .
| Publish | Cancel
Q —4
o]
® = o




Pubs

Document Details — Step 2 of 2

Title

Description

Slug http://rpubs.com/jennyb

Seems like a good idea to keep script name and slug
same, at least as default.

Expect me to give you a naming convention for future
STAT 545A coursework.
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£) rpubs.com ¢ 3
STAT 545A " BIRS ¥ foldherd@github local previews ¥ vanNH@stat jabba vanNH _ webTable Stat Tracker Save to Mendeley jbR NYT >
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Terminal fun: Op The Liberation o Protect Children RPubs RPubs - toyline.R RPubs - toyline.R + 1™

toyline.R
jenny — Sep 6, 2013, 3:01 PM

a < 2

b < 7
sigsq <- 0.5
n <- 400

set.seed(1234)
X < runifi(n)
y<-a+b*x+ rnorm(n, sd = sqrt(sigsq))

(avgX <- mean(x))

[1] 0.4969

plot(x, y)
abline(a, b, col "blue”, Twd = 2)

e
Edit Detais v Jennifer Bryar n a mir  Share Hide Toobars

http://rpubs.com/jennybc/toyline



http://rpubs.com/jennybc/toyline
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