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What are we going to cover?

1 Talk about what a relational
database management system
(RDBMS) is and isn’t.

2 Create a reasonably sized Postgres
RDBMS table

3 Explore and modify an R program
that accesses the Postgres database
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Origins and history

PostgreSQL is old [3]

Started at UC Berkeley as POSTGRES in
1986.

DARPA and Army Research Office (ARO)
project

Demoed in 1987, presented in 1988,
released in 1989

Evolved into Postgres95

Name changed in 1996 to PostgreSQL to
reflect origin and new SQL capability

Official name PostgreSQL, nicknamed
Postgres

Postgres is Post(In)gres.
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Origins and history

Bits and pieces.

Open source software
available 1 Aug. 1996 [5]

Online presence at
PostgreSQL.org since 22
Oct. 1996

Under active development,
major releases approx. yearly

An old and on going project. PostgreSQL is very widely available.
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Data model

The origin.

“. . . The data model is a
relational model that has been
extended with abstract data types
including user-defined operators and
procedures, relation attributes of
type procedure, and attribute and
procedure inheritance. These
mechanism can be used to simulate
a wide variety of semantic and
object-oriented data modeling
constructs including aggregation
and generalization, complex objects
with shared subobjects, and
attributes that reference tuples in
other relations.”

L. A. Rowe [2]
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Data model

What does it mean?

“PostgreSQL is a
relational database
management system,
which means its a
set-theory-based
system, implemented as
two-dimensional tables
with data rows and
strictly enforced column
types.”

E. Redman [1]
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Extensions

PostgreSQL is largely ANSI-SQL:2008 compliant

“The nice thing
about standards is that
you have so many to
choose from.”

A. S. Tanenbaum [7]

ANSI-SQL:2011 adds many temporal related capabilities.
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Extensions

PostgreSQL is open source

“. . . is not only a
powerful database
system capable of
running the enterprise,
it is a development
platform upon which to
develop in-house, web,
or commercial software
products that require a
capable DBMS.”

PostgreSQL Staff [4]

Programmers are tool makers (among other things). When
possible to extend something, they will.
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Extensions

What are extensions?

A way to define a collection of “loose” objects into a named entity.

A collection is called an “extension”

An extension may have many internal objects

An extension is loaded via the CREATE EXTENSION command

An extension is dropped via the DROP EXTENSION command

An extension object can be modified via the CREATE

FUNCTION or REPLACE FUNCTION command

\dx to list installed extensions

select * from pg available extensions() order by

name; is also available.
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Extensions

Where can I find information about an extension?

Like so many other things. It is in the documentation.1

Documentation is terse.

A few sentences about the
extension.

A list of objects in the collection.

Maybe an example.

1http://www.postgresql.org/docs/9.3/static/contrib.html
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UK MOT test results

Data source

“The MOT test (Ministry
of Transport, or simply MOT)
is an annual test of vehicle
safety, road worthiness aspects
and exhaust emissions
required in Great Britain for
most vehicles over three years
old used on any way defined
as a road in the Road Traffic
Act 1988 . . . ”

W. Staff [6]

Different classes of vehicles have
different test periods.

https://data.gov.uk/

dataset/anonymised_

mot_test

https://data.gov.uk/dataset/anonymised_mot_test
https://data.gov.uk/dataset/anonymised_mot_test
https://data.gov.uk/dataset/anonymised_mot_test
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UK MOT test results

Data we’re interested in

The text has a subset of the 2013 data. We will be using the
complete 2013 data set.

The compressed data set is 772,928,840 bytes long.

The uncompressed data set is 3,410,125,747 bytes long.

We’ll download it once, and stick it into the database.

Downloading the data and importing it will take a few
minutes.

Load the attached file.
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UK MOT test results

Details about the data set:

The first few lines lines look like this:

17|28|2013-05-02|2|N|P|46414|BN|SUZUKI|UNCLASSIFIED|GREEN|P|398|1993-08-11

22|33|2013-06-07|2|N|P|15605|PE|UNCLASSIFIED|UNCLASSIFIED|BLACK|P|150|1962-01-01

44|49|2013-08-09|4|N|PRS|72694|SO|UNCLASSIFIED|UNCLASSIFIED|BLACK|P|998|2001-05-16

52|54|2013-04-19|4|PR|P|90255|PE|NISSAN|MICRA GX|GREEN|P|998|2000-03-31

53|54|2013-04-18|4|N|F|90255|PE|UNCLASSIFIED|UNCLASSIFIED|GREEN|P|998|2000-03-31

65|63|2013-02-04|4|PR|P|84821|CW|UNCLASSIFIED|UNCLASSIFIED|SILVER|P|1985|2000-05-12

66|63|2013-02-01|4|N|F|84821|CW|UNCLASSIFIED|UNCLASSIFIED|SILVER|P|1985|2000-05-12

110|93|2013-07-09|4|F|P|104188|S|BMW|318ti SE COMPACT|BLUE|P|1895|2000-09-20

111|93|2013-06-13|4|N|F|104188|S|UNCLASSIFIED|UNCLASSIFIED|BLUE|P|1895|2000-09-20

234|176|2013-01-17|4|PL|P|107447|SW|UNCLASSIFIED|UNCLASSIFIED|BLUE|P|1598|2000-01-01
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UK MOT test results

Getting the data into Postgres

We’ll create a table (with columns) and import the data like this:

1 s ta tement <− s p r i n t f ( ” c r e a t e t a b l e \”%s \” ( t e s t ID
va r c ha r (12) , v e h i c l e I D va r c ha r (12) , t e s tDa t e v a r cha r
(12) , t e s t C l a s s I D va r c ha r (12) , t e s tType va r cha r (12) ,
t e s t R e s u l t v a r c ha r (12) , t e s tM i l e a g e doub l e

p r e c i s i o n , pos tcodeArea v a r c ha r (12) ,make va r cha r
(120) , model v a r c ha r (120) , c o l o u r v a r c ha r (12) ,
f u e lType va r c ha r (12) , c y l C a p a c i t y doub l e p r e c i s i o n ,
f i r s t U s eDa t e v a r cha r (12) ) ; ” , tableName )

2 r e s <− dbSendQuery ( dbCon , s ta tement )
3 s ta tement <− s p r i n t f ( ” copy \”%s \” from ’%s ’ d e l i m i t e r

’ | ’ c s v ; ” , tableName , t empF i l e )
4 r e s <− dbSendQuery ( dbCon , s ta tement )
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UK MOT test results

Queries in the attached file. (1 of 2)

How many records are in the database?
Answer is: “There are 37,390,457 records.”

What are the makes of vehicles and how did they do?
Answer is:

make testresult count

1 ABARTH ABA 2

2 ABARTH ABR 19

3 ABARTH F 482

4 ABARTH P 2413

5 ABARTH PRS 134

6 AC F 8
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UK MOT test results

Queries in the attached file. (2 of 2)

What was the average mileage of those vehicles that failed?
Answer is:

make testresult count avg_miles

1 KASSBOHRER F 1 847437.0

2 BOVA F 1 746795.0

3 VAN HOOL F 2 323021.0

4 METROCAB F 512 283658.3

5 CARBODIES F 686 282352.8

6 MAN / VW F 9 277105.0
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UK MOT test results

A strange way(?) to call functions.

Everything in R is an object. So once you know its name, you can
“pass” it around and do different things with it.

1 f un c s <− c ( dbCountRows , dbMakeTestResults ,
d bAv e r a g eFa i l u r eM i l e s )

2 f o r ( func i n f unc s )
3 {
4 p r i n t ( system . t ime ( func ( con , tableName , v e r bo s e=TRUE

) ) )
5 }

The loop calls three functions in succession and reports the
execution time.
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UK MOT test results

Ways to modify the MOT program.

A SELECT statement can be used to query the database, and R
can be used for the numeric heavy lifting.

What is the mileage
distribution of vehicles that
passed/failed?
Is there a relationship
between passing, test date,
and the first use date?
Has there been a change in
the fuel type, or cylinder
capacity as a function of

time?

Does the postcode affect
the pass/fail rate?

Does the color affect the
pass/fail rate?

What would a
choroplethrmap of pass/fail
results look like?
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Summary

Good and not so good

Strengths

Age, lots of years of
active development
Lots of language specific
drivers
Extensible
Open source

Weaknesses

Partionability (re. CAP
Theorem)
Data must be “neat and
tidy”
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Summary

Good for, and not so good for

Good fit

Well structured data
Data known in advance
Data use not known in
advance

Not so good fit

Highly variable data
Hierarchical or “object
oriented”
Extremely sparse data
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Q & A time.

Q: How many hardware engineers does it take to change
a light bulb?
A: None. We’ll fix it in software.

Q: How many system programmers does it take to
change a light bulb?
A: None. The application can work around it.

Q: How many software engineers does it take to change a
light bulb?
A: None. We’ll document it in the manual.

Q: How many tech writers does it take to change a light
bulb?
A: None. The user can figure it out.
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What have we covered?

Spent a little time talking about
RDBMS and SQL
Created and queried a reasonably
sized Postgres table
Modified an existing application to
answer new questions

Next: BDAR Chapter 6, NoSQL and R



24/28

Intro. Postgres basics Hands-on Q & A Conclusion References Files Download

References (1 of 2)

[1] Eric Redmond and Jim R Wilson,
Seven Databases in Seven Weeks, Pragmatic Bookshelf, 2012.

[2] Lawrence A. Rowe and Michael Stonebraker,
The POSTGRES Data Model, Proceedings of the 13th
International Conference on Very Large Data Bases (San
Francisco, CA, USA), VLDB ’87, Morgan Kaufmann Publishers
Inc., 1987, pp. 83–96.

[3] PostgreSQL Staff, A Brief History of PostgreSQL, http:
//www.postgresql.org/docs/9.0/static/history.html,
2015.

[4] , About, http://www.postgresql.org/about/,
2015.

http://www.postgresql.org/docs/9.0/static/history.html
http://www.postgresql.org/docs/9.0/static/history.html
http://www.postgresql.org/about/


25/28

Intro. Postgres basics Hands-on Q & A Conclusion References Files Download

References (2 of 2)

[5] Wikipedia Staff, PosgreSQL,
https://en.wikipedia.org/wiki/PostgreSQL, 2015.

[6] , MOT test,
https://en.wikipedia.org/wiki/MOT_test, 2017.

[7] Andrew S Tanenbaum, Computer Networks, Prentice Hall,
2003.

https://en.wikipedia.org/wiki/PostgreSQL
https://en.wikipedia.org/wiki/MOT_test


26/28

Intro. Postgres basics Hands-on Q & A Conclusion References Files Download

Files of interest

1 MOT data script 2 R library script file


rm(list=ls())

library(DBI)
library(RPostgreSQL)

source("library.R")

dbPostcodeRates <- function(dbCon, tableName, ...)
{
    optionals <- list(...)

    print("Finding postcode pass/fail rate.")
    
    statement <- sprintf("select postcodearea, count(testresult) as Pass from %s where testresult = 'P' group by postcodearea ;",
                         tableName)
    data1 <- dbWorker(dbCon, statement, verbose=optionals$verbose)

    statement <- sprintf("select postcodearea, count(testresult) as Fail from %s where testresult = 'F' group by postcodearea ;",
                         tableName)
    data2 <- dbWorker(dbCon, statement, verbose=optionals$verbose)


    data <- merge(data1, data2)

    rm(data1)
    rm(data2)
    
    dumpObject(head(data), verbose=optionals$verbose)

    data
}

dbCylinderCapacity <- function(dbCon, tableName, ...)
{
    optionals <- list(...)

    print("Finding cylinder capacity as a function of age.")
    statement <- sprintf("select firstusedate, testdate, cylcapacity from %s limit 1000000;",
                         tableName)
    data <- dbWorker(dbCon, statement, verbose=optionals$verbose)

    data$age <- as.numeric(as.Date(data$testdate, format="%Y-%m-%d")) -
        as.numeric(as.Date(data$firstusedate, format="%Y-%m-%d"))

    data$testdate <- NULL

    data$firstusedate <- NULL
    
    dumpObject(head(data), verbose=optionals$verbose)

    data
}


dbAverageFailureMiles <- function(dbCon, tableName, ...)
{
    optionals <- list(...)

    print("Finding the makes and models of cars that failed.")
    statement <- sprintf("SELECT make, testresult,
                       COUNT(*) AS count,
                       AVG(testmileage) AS avg_miles
                       FROM %s
                       WHERE testresult = 'F'
                       GROUP BY make, testresult
                       ORDER BY avg_miles DESC", tableName)
    
    
    data <- dbWorker(dbCon, statement, verbose=optionals$verbose)

    dumpObject(head(data), verbose=optionals$verbose)

    data
}

dbMakeTestResults <- function(dbCon, tableName, ...)
{
    optionals <- list(...)

    print("Find the number of makes and models.")
    statement <- sprintf("SELECT make, testresult, COUNT(*) AS count FROM %s GROUP BY make, testresult ORDER BY make, testresult ASC",
                       tableName)
    
    data <- dbWorker(dbCon, statement, verbose=optionals$verbose)

    dumpObject(head(data), verbose=optionals$verbose)
}

dbCountRows <- function(dbCon, tableName, ...)
{
    optionals <- list(...)
    
    print(sprintf("Checking to see how many records are in the table %s", tableName))

    statement <- sprintf("select count(*) from %s;", tableName)
    data <- dbWorker(dbCon, statement)

    dumpObject(data, verbose=optionals$verbose)

    print(sprintf("There are %s records.", format(data$count, big.mark=",")))
}

dbWorker <- function(dbCon, statement, verbose=FALSE)
{
    dumpObject(statement, verbose=verbose)

    res <- dbSendQuery(dbCon, statement)
    data <- dbFetch(res)
    dbClearResult(res)
    dumpObject("Returning results.", verbose=verbose)
    data
}

populateDatabase <- function(url, overwrite=FALSE, dbCon, tableName, verbose=FALSE)
{
    doWork <- FALSE

    if (overwrite == TRUE)
    {
        doWork <- TRUE
    }
    else
    {
        if (dbExistsTable(dbCon, tableName) == FALSE)
        {
            doWork <- TRUE
        }
    }

    if (doWork == TRUE)
    {
        ## print(dbExistsTable(dbCon, tableName))
        if (dbExistsTable(dbCon, tableName) == TRUE)
        {
            print(sprintf("Removing old table %s", tableName))
            res <- dbRemoveTable(dbCon, tableName)
            print(sprintf("Result of command = %s",res))
        }
        
        tempGZipFile <- tempfile(fileext=".gz")

        tempDir <- tempdir()
        tempFile <- tempfile()

        print(sprintf("Start downloading %s to %s",
                      url, tempFile))

        if (TRUE)
        {
            download.file(url,destfile = tempGZipFile)            
        }
        else
        {
            file.copy("/tmp/test_result_2013.txt.gz", tempGZipFile)
        }

        print(sprintf("Decompressing %s", tempGZipFile))


        if (.Platform$OS.type == "unix")
            {
                command <- sprintf("gzip -d %s",
                                   tempGZipFile)
                system(command)
                
                file.rename(substring(tempGZipFile, first=1, last=(nchar(tempGZipFile) - 3)),
                           tempFile)
            }
        else
        {
            tempDir <- "c:\\tmp"

            if (file.exists(tempDir) == FALSE)
            {
                dir.create(tempDir)
            }
            
            command <- sprintf("\"c:\\Program Files\\7-Zip\\7z\" -o%s x %s",
                               tempDir, tempGZipFile)
            dumpObject(command, comment="Non unix command to extract files.")
            system(command)
            
            command <- sprintf("del %s", tempGZipFile)
            system(command)

            gzName <- basename(tempGZipFile)
            tempFile <- sprintf("%s\\%s", tempDir,
                                substring(gzName, 1, nchar(gzName)-3)
                                )
        }

        
        print("End decompressing.")

        statement <- sprintf("create table \"%s\" (
testID varchar(12),
vehicleID varchar(12),
testDate varchar(12),
testClassID varchar(12),
testType varchar(12),
testResult varchar(12),
testMileage  double precision,
postcodeArea varchar(12),
make varchar(120),
model varchar(120),
colour varchar(12),
fuelType varchar(12),
cylCapacity double precision,
firstUseDate varchar(12)
);", tableName)

        res <- dbSendQuery(dbCon, statement)

        print("Starting to import data into the database.")
        statement <- sprintf("copy \"%s\" from '%s' delimiter '|' csv;",
                             tableName, tempFile)
        print(statement)
        
        res <- dbSendQuery(dbCon, statement)

        print("Finished importing data.")
        
        unlink(tempFile)
        ## unlink(tempGZipFile)
    }

}

main <- function(overwrite=FALSE)
{
    on.exit(
    {
        print("Closing the db connections.")
        all_cons <- dbListConnections(drvr)
        print(sprintf("Closing %.0f existing connections to the database.", length(all_cons)))
        
        for(con in all_cons)
        {
            dbDisconnect(con)
        }
        print("The program has ended.")
    }
    )
    
    sourceURL <- "http://data.dft.gov.uk/anonymised-mot-test/12-03/test_result_2013.txt.gz"
    tableName <- "motdata"

    verbose <- FALSE
    
    drvr <- dbDriver("PostgreSQL")

    pw <- "ODUBootcamp"
    
    con <- dbConnect(drvr,
                     dbname = "postgres",
                     host = "localhost",
                     port = 5432,
                     user = "postgres",
                     password = pw
                     )

    dumpObject(con, verbose=verbose)

    Sys.chmod(tempdir())

    populateDatabase(sourceURL, overwrite=overwrite, con, tableName, verbose)

    funcs <- c(dbCountRows, dbMakeTestResults, dbAverageFailureMiles)
    for (func in funcs)
    {
        print(system.time(func(con, tableName, verbose=TRUE)))
    }
}


main()


"Chuck Cartledge"


.ls.objects <- function (pos = 1, pattern, order.by,
                         decreasing=FALSE, head=FALSE, n=5) {
    ## https://stackoverflow.com/questions/1358003/tricks-to-manage-the-available-memory-in-an-r-session
    napply <- function(names, fn) sapply(names, function(x)
        fn(get(x, pos = pos)))
    names <- ls(pos = pos, pattern = pattern)
    obj.class <- napply(names, function(x) as.character(class(x))[1])
    obj.mode <- napply(names, mode)
    obj.type <- ifelse(is.na(obj.class), obj.mode, obj.class)
    obj.size <- napply(names, object.size)
    obj.dim <- t(napply(names, function(x)
        as.numeric(dim(x))[1:2]))
    vec <- is.na(obj.dim)[, 1] & (obj.type != "function")
    obj.dim[vec, 1] <- napply(names, length)[vec]
    out <- data.frame(obj.type, obj.size, obj.dim)
    names(out) <- c("Type", "Size", "Rows", "Columns")
    if (!missing(order.by))
        out <- out[order(out[[order.by]], decreasing=decreasing), ]
    if (head)
        out <- head(out, n)
    out
}
                                        # shorthand
lsos <- function(..., n=10) {
    .ls.objects(..., order.by="Size", decreasing=TRUE, head=TRUE, n=n)
}

dumpObject <- function(object, comment=" ", verbose=TRUE)
{
    if(verbose == TRUE)
    {
        print(sprintf("%s  -- Dumping the object: %s (of type: %s, class: %s)",
                      comment,
                      deparse(substitute(object)),
                      typeof(object),
                      class(object)
                      )
              )

        print(object)
    }
}

normalizeText <- function(corpus, stopWords=stopwords("english"))
{
    corpus <- tm_map(corpus, content_transformer(tolower))
    corpus <- tm_map(corpus, removePunctuation)
    corpus <- tm_map(corpus, content_transformer(removeNumbers))
    corpus <- tm_map(corpus, removeWords, stopWords)
    corpus <- tm_map(corpus, stripWhitespace)
    corpus <- tm_map(corpus, stemDocument)
    corpus
}

getCorpus <- function(sourceId=1, useSaved=TRUE, saveFile=NULL)
{
    corpus <- NULL
    switch(as.character(sourceId),
           "1"={
               getNew <- TRUE
               if(useSaved == TRUE)
               {
                   if (file.exists(saveFile) == TRUE)
                   {
                       getNew <- FALSE
                       load(saveFile)
                   }
               }
               if(getNew == TRUE)
               {
                   oldWd <- getwd()
                   tempDir <- tempdir()
                   ## tempFile <- sprintf("%s/reviews.tar.gz", tempDir)
                   tempFile <- file.path(tempDir, "reviews.tar.gz")
                   URL <- "http://www.cs.cornell.edu/people/pabo/movie-review-data/review_polarity.tar.gz"
                   download.file(URL,destfile = tempFile)
                   setwd(tempDir)

                   if (substring(tempFile, 2, 2) == ":")
                   {
                       print(sprintf("Stripping Windows device info from: %s ", tempFile))
                       tempFile <- substring(tempFile, 3)
                   }

                   print(sprintf("Getting ready to untar %s", tempFile))
                   
                   untar(tempFile)

                   temp <- "txt_sentoken"

                   if (file.exists(temp) == FALSE)
                   {
                       dir.create(temp)
                   }

                   setwd(temp)

                   SourcePos <- DirSource(file.path(".", "pos"), pattern="cv")
                   SourceNeg <- DirSource(file.path(".", "neg"), pattern="cv")
                   pos <- Corpus(SourcePos)
                   neg <- Corpus(SourceNeg)
                   dumpObject(pos, comment="Positive reviews")
                   dumpObject(neg, comment="Negative reviews")

                   corpus <- c(pos, neg)
                   setwd(oldWd)

                   if (is.null(saveFile) == FALSE)
                   {
                       save(corpus, file=saveFile)
                   }
               }
           },
           "2" = {
               getNew <- TRUE
               if(useSaved == TRUE)
               {
                   if (file.exists(saveFile) == TRUE)
                   {
                       getNew <- FALSE
                       load(saveFile)
                   }
               }
               if(getNew == TRUE)
               {
                   fileName <- "../Data/TextMiningO.pdf"
                   corpus <- Corpus(URISource(fileName),
                                    readerControl = list(reader=readPDF))

                   if (is.null(saveFile) == FALSE)
                   {
                       save(corpus, file=saveFile)
                   }
               }
           },
           "3" = {
               getNew <- TRUE
               if(useSaved == TRUE)
               {
                   if (file.exists(saveFile) == TRUE)
                   {
                       getNew <- FALSE
                       load(saveFile)
                   }
               }
               if(getNew == TRUE)
               {
                   fileName <- file.path("..", "Data", "romeoAndJuliet.base64")
                   tempFile <- saveFile
                   if (is.null(tempFile) == TRUE)
                   {
                       tempFile <- tempfile()
                   }
                   write(base64(
                       paste(
                           readLines(fileName),
                           collapse=""),
                       encode=FALSE),
                       file=tempFile)

                   print(tempFile)
                   corpus <- Corpus(DirSource(dirname(tempFile)))

                   unlink(tempFile)
                   
                   if (is.null(saveFile) == FALSE)
                   {
                       save(corpus, file=saveFile)
                   }
               }
           },
           "4"={
               file <- file.path("..", "Data", "corpus.dat" )
               load(file)
           },
           "5"={
               getNew <- TRUE
               if(useSaved == TRUE)
               {
                   if (file.exists(saveFile) == TRUE)
                   {
                       getNew <- FALSE
                       load(saveFile)
                   }
               }
               if(getNew == TRUE)
               {
                   file <- file.path("..", "Data", "TextMiningO.pdf" )
                   Rpdf <- readPDF(control = list(text = "-layout"))
                   corpus <- VCorpus(URISource(file), 
                                     readerControl = list(reader = Rpdf))    
                   if (is.null(saveFile) == FALSE)
                   {
                       save(corpus, file=saveFile)
                   }
               }
           }
           )
    corpus
}

loadFFdata <- function(dataID, useSaved=TRUE, saveDir=NULL, ...)
{
    loaderFunc <- function(localSaveDir, func, localUseSaved, localHeaderFile, localOptionals)
    {
        getNew <- TRUE
        if(localUseSaved == TRUE)
        {
            if (file.exists(localHeaderFile) == TRUE)
            {
                getNew <- FALSE
                load.ffdf(localHeaderFile)
            }
        }
        if(getNew == TRUE)
        {

            ## command <- sprintf("mkdir -p %s", saveDir)
            if (file.exists(localHeaderFile) == FALSE)
            {
                ## command <- sprintf("mkdir -p %s", localHeaderFile)
                ## system(command)
                dir.create(localHeaderFile, showWarnings = TRUE, recursive = TRUE, mode = "0777")
            }

            options(fftempdir = saveDir)

            unzip(zipfile=localOptionals$zipFile, files=localOptionals$dataFile, exdir=saveDir)
            ## ffdfSourceFile <- sprintf("%s/%s", saveDir, localOptionals$dataFile)
            ffdfSourceFile <- file.path(saveDir, localOptionals$dataFile)

            print(sprintf("Saving data to %s",ffdfSourceFile ))

            if (is.null(localOptionals$FUN) == TRUE)
            {
                data.ff <- func(file=ffdfSourceFile,
                                sep=localOptionals$sep,
                                VERBOSE=FALSE,
                                header=TRUE,
                                next.rows=100000,
                                colClasses=NA)
            }
            else
            {
                data.ff <- func(file=ffdfSourceFile,
                                ## sep=localOptionals$sep,
                                ## VERBOSE=FALSE,
                                ## header=TRUE,
                                ## next.rows=100000,
                                ## colClasses=NA,
                                FUN=localOptionals$FUNCName)
                }
            save.ffdf(data.ff, dir=localHeaderFile)
            print("Finished saving data.")
        }
        data.ff
    }

    data.ff <- NULL
    optionals <- list(...)
    optionals$sep <- ','
    ## headerFile <- sprintf("%s/my-header-file-id=%04.0f", saveDir, dataID)
    dumpObject(saveDir)
    headerFile <- file.path(saveDir, sprintf("my-header-file-id=%04.0f", dataID))
    ## headerFile <- file.path(saveDir, "my-header-file-id")
    switch(as.character(dataID),
           "1"={
               data.ff <- loaderFunc(saveDir, read.table.ffdf, useSaved, headerFile, optionals)
           },
           "2"={
               data.ff <- loaderFunc(saveDir, read.csv.ffdf, useSaved, headerFile, optionals)
           },
           "3"={
               tempDir <- tempdir()

               ## optionals$zipFile <- sprintf("%s/%s", tempDir, optionals$zipFile)
               optionals$zipFile <- file.path(tempDir, optionals$zipFile)

               dumpObject(headerFile)

               if (file.exists(headerFile) == FALSE)
               {
                   print(sprintf("Downloading: %s to %s", optionals$downloadURL, optionals$zipFile))
                   download.file(optionals$downloadURL, optionals$zipFile)
               }

               optionals$FUNCName <- "read.delim"
               data.ff <- loaderFunc(localSaveDir=saveDir, func=read.table.ffdf, localUseSaved=useSaved, localHeaderFile=headerFile, localOptionals=optionals)

               if (file.exists(optionals$zipFile) == TRUE)
               {
                   unlink(optionals$zipFile)
               }
           }
           )

    data.ff
}

createTextFile <- function(fileName,
                           url="https://www.gutenberg.org/files/76/76-0.txt",
                           overwrite=FALSE)
{
    doWork <- FALSE
    if (file.exists(fileName) == FALSE)
    {
        doWork <- TRUE
    }
    else
    {
        if ((file.exists(fileName) == TRUE) && {overwrite == TRUE})
        {
            doWork <- TRUE
        }
    }

    if (doWork == TRUE)
    {
        download.file(url, destfile=fileName, method=getDownloadMethod(), quiet=TRUE)
    }
}

setHadoopVariables <- function()
{
    hadoopBinary <- Sys.getenv("HADOOP_CMD")
    stream <- Sys.getenv("HADOOP_STREAMING")
    hadoopPrefix <- Sys.getenv("HADOOP_PREFIX")
    hadoopConfDir <- Sys.getenv("HADOOP_CONF_DIR")
    hadoopHome <- Sys.getenv("HADOOP_HOME")
    yarnConfDir <- Sys.getenv("YARN_CONF_DIR")

    if(.Platform$OS.type == "unix")
    {
        hadoopBinary <- "/usr/local/hadoop/bin/hadoop"
        ## stream <- "/usr/local/hadoop/share/hadoop/tools/lib/hadoop-streaming-2.8.0.jar"
        stream <- system("ls /usr/local/hadoop/share/hadoop/tools/lib/hadoop-streaming-*.jar", intern=TRUE)
    }
    else
    {
        hadoopPrefix <- file.path("c:", "hadoop")
        hadoopBinary <- file.path(hadoopPrefix, "bin", "hadoop")
        hadoopHome <- hadoopPrefix
        hadoopConfDir <- file.path(hadoopPrefix, "etc", "hadoop")
        yarnConfDir <- hadoopConfDir

        stream <- file.path("c:", "hdc", "hadoop-dist", "target", "hadoop-2.8.1", "share", "hadoop", "tools", "lib", "hadoop-streaming-2.8.1.jar")
    }

    Sys.setenv(HADOOP_HOME=hadoopHome)

    Sys.setenv(HADOOP_CMD=hadoopBinary)
    Sys.setenv(HADOOP_CONF_DIR=hadoopConfDir)
    Sys.setenv(HADOOP_PREFIX=hadoopPrefix)
    Sys.setenv(HADOOP_STREAMING=stream)
    Sys.setenv(YARN_CONF_DIR=yarnConfDir)
}

setHadoopVariablesOld <- function()
{

    hadoopBinary <- "/usr/local/hadoop/bin/hadoop"
    Sys.setenv(HADOOP_CMD=hadoopBinary)

    stream <- "/usr/local/hadoop/share/hadoop/tools/lib/hadoop-streaming-2.8.0.jar"
    Sys.setenv(HADOOP_STREAMING=stream)
}

airportLocations <- function(locationFile, airports)
{
    airportLocations <- read.csv(locationFile, header=FALSE)
    colnames(airportLocations) <- c("Row", "Name", "City", "Country", "ID3", "ID4",
                                    "Latitude", "Longitude", "Elevation", "Unknown1",
                                    "Unknown2", "Unknown3", "Unknown4", "Unknown5")

    dumpObject(head(airportLocations))

    dumpObject(head(airports))

    returnValue <- list()

    noLocationCounter <- 0

    for(airport in airports)
    {
        temp <- airportLocations[which(airportLocations$ID3 == airport),]
        if(nrow(temp) > 0)
        {
            returnValue[[airport]] <- c(temp$Latitude, temp$Longitude)
        }
        else
        {
            print(sprintf("No location data for airport ID %s", airport))
            noLocationCounter <- noLocationCounter + 1
        }
    }

    returnValue[["AirportCount"]] <- length(airports)
    returnValue[["NoLocations"]] <-  noLocationCounter

    returnValue
}

setAirportValues <- function()
{
        ## https://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/subject_areas/airline_information/index.html
    ## https://www.transtats.bts.gov/DL_SelectFields.asp?Table_ID=258&DB_Short_Name=Air%20Carriers

    tempDirectory <- tempdir()

##    flightDataZipFileName <- "../Data/347085990_T_T100D_MARKET_US_CARRIER_ONLY.zip"
    flightDataZipFileName <- file.path("..", "Data", "347085990_T_T100D_MARKET_US_CARRIER_ONLY.zip")
    flightDataFileName <- "347085990_T_T100D_MARKET_US_CARRIER_ONLY.csv"

    ## outputDirectory <- sprintf("%s/output", tempDirectory)
    outputDirectory <- file.path(tempDirectory, "output" )

##    airportLocationFile <- sprintf("%s/airportLocations.txt", tempDirectory)
    airportLocationFile <- file.path(tempDirectory, "airportLocations.txt")
    airportLocationURL <- "https://raw.githubusercontent.com/jpatokal/openflights/master/data/airports.dat"

    returnValue <- list("flightZipFile" = flightDataZipFileName,
                        "flightDataFile" = flightDataFileName,
                        "outputDir" = outputDirectory,
                        "airportFile" = airportLocationFile,
                        "airportURL" = airportLocationURL,
                        "tempDirectory" = tempDirectory
    )

    returnValue
}

getDownloadMethod <- function()
{
    downloadMethod <- ifelse(.Platform$OS.type == "unix", "libcurl", "auto")

    downloadMethod
}


''Chuck Cartledge''
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UK Ministry of Transportation download page

Anonymised data is downloaded
from this page.
The download selection is
outlined in red.
The download may take a few
minutes.
File information (orig and
uncompressed):

gzip 758,640,252

lines 37,390,457

words 110,992,552

bytes 3,410,125,747

https:

//data.gov.uk/dataset/

anonymised_mot_test

https://data.gov.uk/dataset/anonymised_mot_test
https://data.gov.uk/dataset/anonymised_mot_test
https://data.gov.uk/dataset/anonymised_mot_test
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Same image.

https://data.gov.uk/dataset/anonymised_mot_test

https://data.gov.uk/dataset/anonymised_mot_test
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