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Project Background
● Aporia: peer-reviewed and open access 

journal in nursing and health sciences

● First journal that uOttawa Library hosted

● In-house legacy publishing system: 
stand-alone web server

○ JavaServer Pages (JSP)
○ Java Classes
○ Apache Tomcat



Project Background
● Aporia is available on the uOttawa 

Scholars Portal OJS

● Once the latest issue is published, 
Scholarly Communications Librarian will 
officially announce and update its new 
location 



Project Goal
● To figure out and convert metadata in HTML into XML

HTML

<div id=”abstract_page”>
  <div id=”content”>

   <p class=”pad_top60 titre”>TITLE</p>
   <p class=”auteur”>AUTHOR</p>
   <p class=”pad_top20 bold”>Abstract</p>

<p>ABSTRACT</p>
   <p class=”pad_top20 bold”>Key Words</p>

<p>KEYWORDS</p>
   <p class=”pad_top20”>

<a href=”.../articles/YEAR_MONTH/…”></a>
   </p>

  </div>
</div>

XML

<article>
  <title>TITLE</title>
  <abstract>ABSTRACT</abstract>
  <keywords>
     <keyword>KEYWORD1</keyword>
     <keyword>KEYWORD2</keyword>
  </keywords>
  <authors>
      <author>

  <givenname>FIRST NAME</givenname>
           <familyname>LAST NAME</familyname>
      </author>
  </authors>
</article>



Project Tool & Packages
● Rcrawler: “R package for web crawling 

websites and extracting structured data which 
can be used for a wide range of useful 
applications, like web mining and text mining”

● data.table: “Extension of data.frame to 
aggregate large data”

● dplyr: “Grammar of data manipulation” 
● XML: “Reading and creating XML documents 

in R”
● stringr: “Data cleaning and preparation tasks 

for strings”

https://github.com/salimk/Rcrawler
https://cran.r-project.org/web/packages/data.table/vignettes/datatable-intro.html
https://dplyr.tidyverse.org/
https://cran.r-project.org/web/packages/XML/index.html
https://github.com/tidyverse/stringr


Challenge 1: Crawl web data
Rcrawler

● Rcrawler(): Parse an entire website with all 
web pages and extract all data with a single 
command line

● Elements per pattern
○ CSS selectors
○ XPath

HTML

<div id=”abstract_page”>
  <div id=”content”>

   <p class=”pad_top60 titre”>TITLE</p>
   <p class=”auteur”>AUTHOR</p>
   <p class=”pad_top20 bold”>Abstract</p>

<p>ABSTRACT</p>
   <p class=”pad_top20 bold”>Key Words</p>

<p>KEYWORDS</p>
   <p class=”pad_top20”>

<a href=”.../articles/YEAR_MONTH/…”></a>
   </p>

  </div>
</div>

https://github.com/salimk/Rcrawler


Challenge 1: Crawl web data
Command:

Rcrawler(website=”http://www.oa.uottawa.ca/journals/aporia/”, ExtractXpathPat 
= c(“//p[1]”, “//p[2]”, “//p[4]”, “//p[6]”, “//a[contains(@href, ‘articles’)]/@href”), 
PatternsNames = c(“title”, “authors”, “abstract”, “keywords”, “url”))

HTML
<div id=”abstract_page”>
  <div id=”content”>

   <p class=”pad_top60 titre”>TITLE</p>
   <p class=”auteur”>AUTHOR</p>
   <p class=”pad_top20 bold”>Abstract</p>

<p>ABSTRACT</p>
   <p class=”pad_top20 bold”>Key Words</p>

<p>KEYWORDS</p>
   <p class=”pad_top20”>

<a href=”.../articles//YEAR_MONTH/…”></a>
    </p>

  </div>
</div>
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http://www.oa.uottawa.ca/journals/aporia/


Challenge 1: Crawl web data

Outcome:

● INDEX variable: Data frame representing the general URL index with their details like content type, 
HTTP state, # of out- and in-links, encoding type, and level)

● DATA variable: Lists of extracted contents
● Directory: All crawled web pages with same numeric “id” in INDEX



Challenge 2: Convert list to data frame

data.table

● Package to facilitate fast 
aggregation of large data

● rbindlist(): Make one data 
table from a list of many

DATA variable

● List of 5
○ title
○ abstract
○ authors
○ keywords
○ url

Terms:

● List: It contains elements of different types like title, abstract, authors, keywords, url as one list
● Data Frame: Most common way to store data in R and list of equal-length vectors (rows & 

columns)

https://cran.r-project.org/web/packages/data.table/vignettes/datatable-intro.html


Challenge 2: Convert list to data frame
Command:

original_data_frame <- rbindlist(DATA)

Outcome:

● Data Frame named original_data_frame



Challenge 3: Data cleaning 
Command:

# Keep completed rows
modified_data_frame <- original_data_frame[complete.cases(original_data_frame),  ]

Outcome:

● Modified Data Frame named modified_data_frame



Challenge 4: Data Modification
dplyr

● mutate(): adds new variables that are 
functions of existing variables

● case_when(): vectorize multiple if and 
else if statements

Core function

● grepl(): pattern matching 

title authors abstract keywords url

https://dplyr.tidyverse.org/


Challenge 4: Data Modification
Command:

# Add Volume, Number, Year, and Published Date
# Create a new column called volume with an empty value
modified_data_frame %>% mutate(volume=case_when(

grepl(“/2018_01/”, url) ~ “10”,
grepl(“/2017_07/”, url) ~ “9”,
...

))

modified_data_frame %>% mutate(number=case_when(
grepl(“/2018_01/”, url) ~ “1”,
grepl(“/2017_07/”, url) ~ “2”,
...

))

dplyr

● mutate(): adds new variables that are 
functions of existing variables

● case_when(): vectorize multiple if and 
else if statements

Core function

● grepl(): pattern matching 

https://dplyr.tidyverse.org/


Challenge 4: Data Modification
Command:

final_data_frame <- modifed_data_frame[,c(1,3,4,2,6,7,8,9)]

title authors abstract keywords url volume number year date_published

1 2 3 4 5 6 7 8 9

title abstract keywords authors volume number year date_published



Concept:

● Develop a custom function to transform metadata from data frame to XML applying functions in 
other packages

○ Iterate by rows => lapply()
○ Once in a row, check by column => for loops

Challenge 5: Data frame to XML

title abstract authors keywords volume number year date_published

1 ... ... ... ... ... ... ... ...

2 ... ... ... ... ... ... ... ...

....



Command:

aporia_xml <- function(data, file=NULL) {
aporia = xmlTree(“articles”, namespaces = list(“http://pkp.sfu.ca”,

xsi=”http://www.w3.org/2001/XMLSchema-instance”),
attrs=c(“xsi:schemaLocation”=”http://pkp.sfu.ca native.xsd”))

….
}

Challenge 5: Data frame to XML

XML

● xmlTree(): to build an internal XML trees

Outcome:

http://pkp.sfu.ca
http://www.w3.org/2001/XMLSchema-instance
http://pkp.sfu.ca
https://cran.r-project.org/web/packages/XML/index.html


Challenge 5: Data frame to XML
Command:

aporia_xml <- function(data, file=NULL) {

# codes continued from previous slides

invisible(
lapply(1:nrow(data), # nrow(data): number of rows

function(i) {
aporia$addNode(“article”, close=FALSE)

for(j in names(data)) { # names(data): columns name like title, abstract
aporia$addNode(j, data[i,j])

}
aporia$closeNode()

}
)

)
}

title abstract authors keywords

1 ... ... ... ...

2 ... ... ... ...

title abstract

1 data[1,”title”] data[1,”abstract”]

2 data[2,”title”] data[2,”abstract”]



Outcome:

Challenge 5: Data frame to XML
<keywords>
     <keyword>KEYWORD1</keyword>
     <keyword>KEYWORD2</keyword>
     <keyword>KEYWORD3</keyword>
 </keywords>

<authors>
      <author>

  <givenname>FIRST NAME</givenname>
           <familyname>LAST NAME</familyname>
      </author>
      <author>

  <givenname>FIRST NAME</givenname>
           <familyname>LAST NAME</familyname>
      </author>
 </authors>



Challenge 6: Reformat for keywords and authors

Command:

aporia_xml <- function(data, file=NULL) {

# codes continued from previous slides

invisible(
lapply(1:nrow(data), # nrow(data): number of rows

function(i) {
aporia$addNode(“article”, close=FALSE)

for(j in names(data)) { # names(data): columns name like title, abstract
aporia$addNode(j, data[i,j])

}
aporia$closeNode()

}
)

)
}



Challenge 6: Reformat for keywords and authors
Command:

for(j in names(data)) { 

if (identical(j, “keywords”)) {
separate_keyword <- strsplit(data[i,j], “, “)    
aporia$addNode(“keywords”, close=FALSE)

lapply(1:length(separate_keyword), 
function(t) {

for (m in 1:lengths(separate_keyword)) {
aporia$addNode(“keyword”, separate_keyword[[t]][m])

}
}

)
aporia$closeNode()

}
}

keywords

1 Medicine, Nursing

2 Public health

....

separate_keyword:
[[1]]
[1]Medicine [2]Nursing
[[2]]
[1]Public health
...

separate_keyword:
[[1]]
[1]Medicine [2]Nursing
[[2]]
[1]Public health
...separate_keyword:

[[1]]
[1]Medicine [2]Nursing
[[2]]
[1]Public health
...



Challenge 6: Reformat for keywords and authors



Challenge 6: Reformat for keywords and authors
Command:

for(j in names(data)) { 

else if (identical(j, “authors”)) {
separate_authors <- str_replace(data[i,j], “ & “, “, “)
separate_authors <- strsplit(data[i,j], “, “)    
aporia$addNode(“authors”, close=FALSE)
aporia$closeNode()

}
}

authors

1 Author1, Author2 & Author3

2 Author4

....

separate_authors:

[1] Author1, Author2, Author3
[2] Author4
...

stringr

● str_replace(): replace 
matched patterns in a string

separate_authors:
[[1]]
[1] Author1 [2] Author2 [3]Author3
[[2]]
[1] Author4
...

https://github.com/tidyverse/stringr


Challenge 6: Reformat for keywords and authors
Command:

for(j in names(data)) { 

else if (identical(j, “authors”)) {
# codes continued from previous slides

lapply(1:length(separate_authors), 
function(o) {

for (s in 1:lengths(separate_authors)) {
name <- strsplit(separate_authors[[o][s], “ “)
aporia$addNode(“author”, attrs=c(include_in_browse=”true”, 

user_group_ref=”Author”), close=FALSE)
aporia$addNode(“givenname”, name[[1]][1])
aporia$addNode(“familyname”, name[[1]][lengths(name)])

aporia$closeNode()
}

}
)

}
}

separate_authors:
[[1]]
[1] DAVID K. JUNG 

name:
[[1]]
[1] DAVID [2] K. [3] JUNG

DAVID

JUNG



Challenge 6: Reformat for keywords and authors



Challenge 6: Reformat for keywords and authors
aporia_xml <- function(data, file=NULL) {

# codes continued from previous slides
invisible(

lapply(1:nrow(data), 
function(i) {

aporia$addNode(“article”, close=FALSE)
for(j in names(data)) { 

if (identical(j, “keywords”)) {
# codes here

} else if (identical(j, “authors”)) {
# codes here

} else {
aporia$addNode(j, data[i,j])

}
}

aporia$closeNode()
}

)
)
invisible(cat(saveXML(aporia_xml, indent=TRUE, file=file, encoding="UTF-8")))

}



R for other projects
● NCBI LinkOut using rentrez

● Digital Humanities: Text mining, text analysis, GIS and data visualization

● Data wrangling

● Data analysis

● Machine learning

https://journal.code4lib.org/articles/12792
https://github.com/ropensci/rentrez
https://www.r-bloggers.com/text-mining-and-word-cloud-fundamentals-in-r-5-simple-steps-you-should-know/
https://www.r-bloggers.com/intro-to-text-analysis-with-r/
https://www.r-bloggers.com/using-r-as-a-gis/
https://www.r-bloggers.com/7-visualizations-you-should-learn-in-r/


Questions?

Thank you!
Yoo Young Lee

yooyoung.lee@uottawa.ca

Slide: http://hdl.handle.net/10393/38242

mailto:yooyoung.lee@uottawa.ca
http://hdl.handle.net/10393/38242

