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XML and RCurl Packages

Extracting a data.frame from HTML code
http://www.mail-archive.com/r-help@r-project.org/msgl7496.html
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What the original talk was to be about

XML and RCurl Packages

Extracting a data.frame from HTML code

librarw (XML}
url <— 'http:< www. nascar. com racesscupsZ2007-1sdata-standing=s official html'
Emnl <— htmlTresParse(url. uselnternal=TRUE)

g <— "sStbodystr[position)!=13]-td"
dat <— unlisti{zpathipplvizml, g. =mlValu=))

df ¢<— a=.data.frame(t({matrizi{dat. 11)))

# Get the headers
gs <— " tablestrsth”
dat? <— unlist(zpathipplvi(znl, gf. EmlValu=s))

colnames({df) <- dat?

DRIVER POINTS BEHIND STARTS POLES WINS TOF 5 TOP 10 WINNING:

Eevin Harwvick 190 Leader o 1 1l 1,563,470
Mark Martin 175 -15 1 1,170,420
Jeff Burton lek -2k 1 865,216
Mike Wallace la0 =30 1 615,655
David Ragan® 155 1 L29,350
s - T P A5 0 7F

| cannot get the Bioconductor package RCurl to work through our proxy server.




What the original talk was to be about

XML and RCurl Packages

Extracting a data.frame from HTML code

1u1115t { xpathﬂpp 1vy( xml ",.r" A ' xmlllame) )
[1] ad" e " et et
[2]
[17] 7
"moscript " “div" "form" "inpat"

n Iji‘;i"" Ilall Illj.i";.i"" IIEII
n EI." llall = "EI."
n m. n III:III CR— III:III

"'_=-|:ril:lt- n n ':‘-Eri]:lt-" ":i-tﬂ-'-:T" RRRY llmg.ll

thapply (xml, o3, :mlAttrs))

href
"/drivers/dps/kharvick00/ cup/ index. html "
href
fdrivers/dps/mmartin00/ cup/index. html "
href
fdrivers/dps/ jburtonll/ cup/ index. html "
href

fdrivers/dps/mwallace00/ cup/ index. html "




Analyzing Olfactory Response
Data In ABF Files

Stowers Institute for Medical Research
R/Bioconductor Discussion Group

Earl F. Glynn
Scientific Programmer
25 Sept 2008

U:\efg\library\Presentations\2008\09-25-ABF-Files.ppt




Analyzing ABF Files
Converting Axon Binary File to CSV

*Processing directory of ABF files in R

Finding events in TTL channel

Finding features and areas In
olfactory response “Value” channel

eReporting results in file and charts
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Analyzing ABF Files

U:\efg\Research\RonYu\Limei\R\071225Z-AA-200cm-3s.pdf

Odorant “off” | Peak = 0.28

Odorant “on” ' Area = 89.26

Total Area = 847.07
Area Check = 847.19

45000
Time[ms]

Olfactory response pulse




Analyzing ABF Files

Converting Axon Binary File to CSV

U:\efg\Research\RonYu\ABF\Converting-abf-to-csv.doc

e Developed “C” program to extract data
from binary ABF file

e Only process “Gap free files” at present
e Only process needed subset of data
e Requires proprietary abffio.dll at run-time
e« CSV files are ~4X larger than ABF files
« Many programs can read CSVs;
few programs can read ABFs




Analyzing ABF Files

Converting Axon Binary File to CSV

U:\efg\Research\RonYu\Limei\071225-Length

Use syst emto run command-line program

€.0., abf2csv 071225A-AA-25cm-1s.abf 071225A-AA-25cm-1s.csv

£— functioni{abffile. delete.csv=TRIE)

{— zubsztri{abffile.1. nlhﬂllﬂhttllHl—:I
¢— paste{ba=zedir. ":zv . o=ep=""]

7", abffile, c=viile))
raw <— 1E.j.cftlr-.tllH az.1==TRUE)

colnamne: ] " Wa ]_11|—- ", "TTL")
I‘-E!.T.-.TEiTiIru—' = 0: [nro |TT| Taw | -1 J

returnraw)

CSV files from ABFs can have too many lines for Excel: e.g., 176,377 in the case above




Analyzing ABF Files

Processing directory of files In R
U:\efg\Research\RonYu\Limei\R\ComputeAreas.R

picl . and.proceszs . directory <— function()
{
abf  folder <- choose dir(detault "T: veftg-Eesearch-FEonYu-Limei-",
caption "Select abf folder")
process . directory(abf  folder)
5
A

Browse For Folder
older
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Analyzing ABF Files

Processing directory of ABF files In R

process . directory ¢— function(abf . folder)
1

abfli=t <«— dir{path=abf.folder. pattern=">>.abfs")

for (file.index in 1:lengthiabflist))
1

abffile <— file.pathiabf. folder., abflist[file. index])




{

Analyzing ABF Files

Processing directory of files In R

process directory ¢— function{abf  folder)

abfli=t <- diri{path=abf . folder, pattern=">~_abfs")
bazefile <— sub=stri{abfli=t.l nchar{abfli=t)-3)
pdfli=t «-— pa=tei{basefile. "pdf"., =ep="")

for (file index in 1:lengthiabfli=t)})
1

abffile <— file. pathi{abf . folder., abfli=st[{file.1index])
raw <{— read.abf file{abffile)
TTL <— proces=s. TTL.datairaw)

sub=ample <— subsample.raw.data{raw. SUBSAMPLE FACTOR)

pdfifile. pathiabf folder. pdflist[file. index]). width=8. height=10)
parifoma=c(Z.0.3.03)
plot . sub=zample(sub=zample. TTL)
plot header.and. footer{abffile)

for (1 in 1:length(TTLS=tart))
1

peak . .results <— plot . peaki{abffile, i. sub=zample. TTL)
plot header and.footeriabffile)

T
dev . offi)

Seak 2 THA sl e Sl e YL
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Analyzing ABF Files

Processing directory of files In R

process directory ¢— function{abf  folder)

abfli=t <- diri{path=abf . folder, pattern=">~_abfs")
bazefile <— sub=stri{abfli=t.l nchar{abfli=t)-3)
pdfli=t «-— pa=tei{basefile. "pdf"., =ep="")

for (file index in 1:lengthiabfli=t)})

1

abffile ¢«— file.path({abf . folder, abfli=st{file.1index])
raw <{— read.abf file{abffile)
TTL <— proces=s. TTL.datairaw)

sub=ample <— subsample.raw.data{raw. SUBSAMPLE FACTOR)

pdfifile. pathiabf folder. pdflist[file. index]). width=8. height=10)
parifoma=c(Z.0.3.03)
plot . sub=zample(sub=zample. TTL)
plot header.and. footer{abffile)

for (1 in 1:length(TTLS=tart))
1

peak . .results <— plot . peaki{abffile, i. sub=zample. TTL)
plot header and.footeriabffile)

T
dev . offi)

Seak 2 THA sl e Sl e YL




Analyzing ABF Files

Finding events in TTL channel

raw <— read.abf.file{abffile)

par(mfrow=c (2, 1))
plot (rawSTTL)
plot (rawSvalue)

Use TTL events

Index

to process peaks in
olfactory response

“Value” data

rawdvalue

I I
100000 150000

Index




Analyzing ABF Files

Finding events in TTL channel

plot (rawSTTL[1: 100])
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Analyzing ABF Files

Finding events in TTL channel

TTL.midpoint <- (max({rawSTTL) - min (rawsSTTL)) / 2

fixed.TTL <- ifelse(rawSiTTL <= TTL.midpoint, O, 1)

40400

Time[ms]

40400

Time[ms]




Analyzing ABF Files
Finding events in TTL channel

Intervals of Interest

1335

- c(diff(fixed.TTL), 0)
1)
70450 1004%4 102043 132045

.delta

133607

— which({(TTL.delta
1 6941
132057

= _1}
100510 102055

g953 70505

Ba -

%/%2) )-1]

1

TTL.up [2*{ 1: (length(TTL.up)

GEE%941 100494 132045
TTL.down [2*( 1:{length(TTL.down) %/%2) )

133607

70505




Analyzing ABF Files

Finding events in TTL channel




Analyzing ABF Files

Finding features and areas
In Value channel

 Need high sampling rate for exact timing
of events in TTL channel
e Do not need high sampling rate for

most olfactory response features
In the Value channel, e.g., area.
e Considerable speedup after subsampling




Analyzing ABF Files

SUBSAMPLE . FACTOR

sub=zamnple <— =sub=zample.raw.datalraw,.

sub=zample raw . data
I

zanple data — n'll'~

iple. Tine L=

iple. Valuse <-— 3

uH[ ub:ampiH.TlmH]

returnf list{Time=5Sub=zamnple. Time, Valuse=Sub=sanple.

Subsampling

SUBSAMPLE . FACTOR)

¢— function{raw. sub=zamnple. frequency)

ution too hlqh
v *® 0:({(nrow(raw) =7

Value,

f requency

sub=zamnple . frequency) — 1)

==zubsamnple . freguency

Pick every 50t point to speed up processing.
Output PDFs are much smaller with subsampling.




Analyzing ABF Files

How does Subsampling affect area?

11,575 points 116 points

Peak Z (11575 polnts, Subsample=1i1)

<1% difference on large areas
up to 6% difference on small areas




Analyzing ABF Files

Finding features and areas
In Value channel

35000 40000 42000 44000 46000 48000 0000 52000

d3gTime




Analyzing ABF Files

Finding features and areas
In Value channel

40000 42000 44000 46000 48000 52000

d3gTime

ne[interval  range]
lue[interval . range]




Analyzing ABF Files

Finding features and areas
In Value channel

Peak and Full-Width at Half Max (FWHM)

)
=
=
=
i

40000 42000 44000 46000 48000 52000

d3gTime

¥ Compute FWHM

Value max <— maz{interwval Value)
Valuse. min <— minfinterval Value)
Value halfma=x <— (Valuse.max +
# Piclk first if more than one
Index max <— which({interval Value

Yalue min) » 2




Analyzing ABF Files

Finding features and areas
In Value channel

Full-Width at Half Max (FWHM)

0.10

@
=
o
=
o
o
L=

FWHM :

| | | | | | | |
28000 40000 42000 44000 48000 48000 50000 52000

000 005

d3fTime

»
»

-
«

suppressWarning=s(
=ide.left <— approE(interwval Valus[l:Index. max].
interval . Time[l:Index . max]. Valus. halfmax))

suppres=slarnings=(
=ide.right <{— approx({interwval . Valuese[Index max: lengthiinterwval Valu=)].
interval Time[Index max:lengthi{interval Value)].

Valus halfmax))

FWHH <- =ide.rightsy — =ide.leftsy




Analyzing ABF Files

Finding features and areas
In Value channel

Left and Right “Plateaus”

010

L
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40000 42000 44000 46000 48000 52000

d3gTime

1. points <— 1 (2#*5AMPLING  FREEQUEHCY XX SUBSAMPLE FACTOR)

1. 1left  <— median(interval Values[pla 1.point=])

1.right <— median({interval . Value[length{interval Value) -
plateau . point=s + 1]

aun.delta <— plateau.right — plateaun.left

a1l Max ¢— max(plateau. left, plateau.right)

im|
|_|
w

LIV I

in|

=
o
m
o




Analyzing ABF Files

Finding features and areas
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In Value channel

Left and Right “Plateaus”

.point=
ettt
.right <

.delta «

CIax

¢— 1:) 2#SAMPLING FREQUENCY %%

40000 42000 44000 46000 48000

52000

d3gTime

SUBSAMPLE FACTOR)

nedian(interval Values[pla 1. points])

medianiinterval Value[length{interval Valus) -
plateau.point=s + 1])

plateau.right - plateau. left

nax({plateau.left, plateau.right)




Analyzing ABF Files

Finding features and areas
In Value channel

Areas

== s

fir=t above <— which{ respon=ese.Valus » plateau.right)i[1]

corner <— approx(response. Yaluse[(first . above-1): fir=t above].
= . Time[ (first . above-1) first. above].




Analyzing ABF Files

Finding features and areas
In Value channel

Areas

respohse . Subrange <(— (response.Time = corhersv) & (response.Time <= TTLSstop[i])

polygonl % <— ciresponse.Time[response . Subrange], TTLS=ztopl[i]. CoOTnersy)
polygonl . v <— ciresponse. Valus[response . Subrange]. plateau.right, plateau. right)

polygon(polygonl .=, polygonl.v., col="blus")




Analyzing ABF Files

Reporting results in charts

process . directory ¢— functioniabf. folder)

1
abfli=t <- diri{path=abf . folder, pattern=">~_abfs")
bazefile <— sub=stri{abfli=t.l nchar{abfli=t)-3)
pdfli=t «-— pa=tei{basefile. "pdf"., =ep="")

for (file index in 1:lengthiabfli=t)})

1
abffile <— file. pathi{abf . folder., abfli=st[{file.1index])
raw <{— read.abf file{abffile)
TTL <— proces=s. TTL.datairaw)

sub=ample <— subsample.raw.data{raw. SUBSAMPLE FACTOR)

pdfifile. pathiabf folder. pdflist[file. index]). width=8. height=10)
parifoma=c(Z.0.3.03)
plot . sub=zample(sub=zample. TTL)
plot header.and. footer{abffile)

for (1 in 1:length(TTLS=tart))
1

peak . results ¢— plot . peakiabffile, i, subsample, TTL) T At S
plot header and.footeriabffile) gl

T
dev . offi)




Analyzing ABF Files

Reporting results in file

process.directory <- functioni{abf.folder)

{
ahflist «<- dir(path=abf.folder, pattern="%%.abfs™]

basefile <- substr{abflist,l,nchar (abflist)-3)
pdflist <- paste(basefile, "pdf™, zep="")

All.Results <- HULL

for [(file.index in l:length{abflist))

{
ahffile <- file.path{abf.folder, abflist[file.index]]
cat | format(3vya.tCime(), "%V-3m-3d ZH: 3M:%3"), " Beading™, abffile, "‘\n")
flush.console ()
raw <- read.abf.file{abffile)
TTL «- procezz2.TTL.datalraw)

subsample <- subsawmple.raw. dataraw, SUB3AMPLE. FACTOR)

pdf (file.pathi{abf.folder, pdflist[file.index]), width=5, height=10)
par(omna=ci2,0,3,01) # Leawve room for footer
plot.subsample | subsanple, TTL)
plot.header.and.footeriabhffile)

for (1 in l:length(TTLfstart))

{
peak.results <- plot.peak(abffile, i, subsanple, TTL)
plot.header.and.footer(abffile)

All.Re=sult=s <- rhind{fAll.Results, peak.results)
h

dev.off ()

H

cat| format(hva.time(), "%V-3m-3%d EH:EM:%37), "wn™)

write.csr(Rll.Results, file=file.path{abf. folder, "PeakSummary.csv"}), row.names=FIL5E)}
'




Analyzing ABF Files

Reporting results in file
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Several improvements in charts and output file are under consideration.




Analyzing ABF Files

Take Home: “R” and Analysis Tips
system

processing directory of files
e choose.dir
e dir

file.path

r bi nd (form composite data.frame)
wite.csv

cleanup noise in data: threshold, median
subsampling data

area computations

appr ox to interpolate

suppr essWar ni ngs

FWHM (full width at half max)

pol ygon
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