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“In what form would you like the data?”

“In its present form!”

...so we’ll have some messy files to deal with.
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Challenges

Consistency

▶ file names
▶ file organization
▶ subject IDs
▶ variable names
▶ categorical data
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Example file
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Another example
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Weird rounding
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Inconsistent IDs
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Inconsistent IDs
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Inconsistent layout
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All kinds of inconsistencies
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All kinds of inconsistencies
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All kinds of inconsistencies
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All kinds of inconsistencies
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Multiple rectangles
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Stuff moving around
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Stuff moving around
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Being self-sufficient

▶ C
▶ Perl (or python or ruby)
▶ R
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Key techniques

▶ stepping through a file
▶ regular expressions

– search and replace patterns

▶ parsing individual lines in a file
▶ matching vectors
▶ construct meta data
▶ system calls
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Stepping through a file in R

filecon <- file("huge_data.txt", "r")
while(TRUE) {

line <- readLines(filecon , n=1)
if( grepl("^\\[Data\\]", line) ) break

}

data <- readLines(filecon)
close(filecon)
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Regular expressions

xkcd.com/208 15

https://xkcd.com/208


Regular expressions
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Regular expressions

grep(), grepl(), sub(), gsub()

▶ ^ and $ match the beginning and end of a line
▶ [034] for any one of several things; [0-9] for a range
▶ [^034] for something other than this set of things
▶ \s for white space
▶ . match any one character
▶ + match the last bit 1 or more times
▶ * match the last bit 0 or more times
▶ parentheses to group bits for use with + and *
▶ when substituting, can use \1, \2, ... in place of matched groups
▶ In R, most backslashes need to be made double-backslashes.
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Parsing strings

▶ I use a lot of strsplit()
▶ The output is a list of vectors so is not pretty
▶ Also look at the stringr package
▶ To put things back together, use paste(), paste0(), or the glue

package.
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Matching vectors

▶ I spend a lot of time matching two vectors, say of subject IDs
▶ I mostly use match(), eg match(old_ids, new_ids)

▶ Check for NAs, which indicate unmatched values
▶ May want to check that the values on right are unique
▶ Often do something like olddata[ match(new_ids, old_ids), ]
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Construct meta data
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R challenges

▶ stringsAsFactors

▶ check.names in read.csv()
▶ dealing with factors

– levels
– converting to/from strings

▶ Consider the forcats package
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Further tips

▶ Avoid using numeric indices
– refer to data by variable name and individual ID
– this will be more robust

▶ stopifnot() to assert things that should be true
▶ cbind and rbind, but padding with missing values
▶ Sometimes converting excel → csv loses precision
▶ get() to grab an object from a character string with its name
▶ eval(parse( )) to evaluate a character string as R code

20



Verify everything

▶ subject IDs unique?
▶ identifiers that don’t match the typical pattern?
▶ subjects in one file but not in another?
▶ re-calculate and verify any derived values (like ratios)
▶ data repeated in multiple files the same?
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Reproducible reports

▶ You want all of this work to be reproducible
▶ Consider combining the data reorganization with the data cleaning

– a lot of double-checking is happening when reorganizing

▶ Or clean each file one at a time
– do the detailed diagnostics and cross-checks with data that are in a more

convenient form

▶ Include diagnostic plots
– Plot stuff vs time or by batch
– Scatterplots of different variables
– Consider taking logs
– Look at missing data pattern

▶ Explain your thought process and observations
22



Batch effect
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Batch effect
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Messed up units
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Outliers
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Summary

▶ Be prepared for anything
▶ Double-check everything
▶ Take your time and keep things organized
▶ Python is a good skill to have, but you can just do R
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