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1 Introduction

A work in progress for software needed and used in the support of the Old Dominion University (ODU)
College of Continuing Education and Professional Development (CEPD) Big Data: Data Analysis boot
camp.

2 Discussion

Software will be needed on each virtual machine for the boot camp. This draft report contains a list of
needed software, R scripts to install necessary libraries, and simple R scripts to test the installation.

3 Conclusion

After installing all the software identified in this report on their personal computers, the student will be able
to replicate all boot camp activities.



A Software on each workstation

This section contains the assumptions about the operating system environment, and software load out for
each work station.

1. Operating system: Windows 7

2. Database

(a) Name: PostgresSQL

• Version: 9.5.3

• Source: http://www.postgresql.org/download/windows/ and http://www.enterprisedb.

com/products-services-training/pgdownload#windows

• Superuser password: ODUBootcamp

• Misc: It may be necessary to manually start the Postgres server using these commands in a
terminal window:

cd "\Program Files\PostgreSQL\9.5\bin"

.\pg_ctl -D "c:\Program Files\PostgreSQL\9.5\data" start

An R script to check out the installation is available (see Section B).

(b) Name: Neo4j

• Version: 3.1.2

• Source: https://neo4j.com/download/

• Superuser name: neo4j

• Superuser password: ODUBootcamp

The superuser name and password can be changed using a browser by going to this URL:

http://localhost:7474

If the Neo4j user name and password are lost or forgotten, they can be reset to “neo4j” and
“neo4j” respectively by removing the file data/dbms/auth On a *nix installation, the full path
name is:

/var/lib/neo4j/data/dbms/auth An R script to check out the installation is available (see
Section B).

3. Software

(a) pgAdmin

• Version: 1.22.1

• Available from: https://www.pgadmin.org/download/

(b) R

• Version: 3.3.2

• Available from: https://cran.r-project.org/bin/windows/base/

(c) R Packages
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• acs

• akima

• arules

• bda

• bit

• C50

• car

• caret

• choroplethr

• choroplethrMaps

• class

• cluster.datasets

• colorspace

• curl

• datasets

• DBI

• devtools

• doBy

• dplyr

• e1071

• ff

• ffbase

• Formula

• functional

• ggplot2

• gnm

• grid

• Hmisc

• igraph

• lattice

• maps

• MASS

• Matrix

• mlbench

• NbClust

• NLP

• party

• partykit

• plotly

• plotmo

• plotrix

• plyr

• plyrmr

• psych

• qdap

• qdapDictionaries

• qdapRegex

• qdapTools

• randomForest

• RColorBrewer

• RCurl

• readr

• reshape2

• rJava

• R.methodsS3

• RNeo4j

• ROCR

• rpart

• rpart.plot

• RPostgreSQL

• RWeka

• stringr

• survival

• TeachingDemos

• tm

• topicmodels

• utils

• vcd

• vcdExtra

• wordcloud

• wordcloud2

• xlsx

• XML

An install script is available to programmatically download the needed libraries (see Section B).
To run the install script:

i. In RStudio set the session directory to the location of the install script.

ii. In the RStudio editor:

A. Type: source(‘‘installLibraries.R’’)

B. Press Enter (or Return)

C. Type: source(‘‘installGitLibraries.R’’)

D. Press Enter (or Return)

The script will download and install all the necessary libraries/packages from https://cloud.

r-project.org/, and when completed will print [1] ‘‘All packages installed.’’.

(d) R-Studio

• Version: 0.99.903

• Available from: https://www.rstudio.com/products/rstudio/download/

(e) Hadoop

• Version: 2.7.4

• Available from: http://hadoop.apache.org/releases.html
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(f) File decompression software

• For Unix derivatives:

– Name: gzip

– Version: 1.6 (at least)

– Available from: sudo apt-get install gzip

• For Windows

– Name: 7-Zip

– Version: 16.04 (at least)

– Available from: http://www.7-zip.org/download.html

(g) PDF text extraction software

• For Unix deriviatives

– Name: pdftotext

– Version: 0.41.0 (at least)

– Available from: sudoapt-getinstallpoppler-utils

• For Windows

– Name: XpdfReader

– Version: 4.00

– Available from: http://www.xpdfreader.com/download.html

The PATH environment variable should be updated to include the location of the R interpreter.

B Files

A collection of miscellaneous files mentioned in the report.

• installLibraries.R – an R script to install all necessary libraries/packages from “the cloud”

• installGitHubLibaries.R – an R script to install libraries/packages from http://github.com

• checkHadoop.R – an R script to test the Hadoop installation

• checkNeo4j02.R – an R script to test the Neo4j installation (see Figure 2).

• checkPostgres.R – an R script to test the Postgres installation (see Figure 1).
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## https://gist.github.com/stevenworthington/3178163

rm(list=ls())

setHadoopVariables <- 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)
}

latexTable <- function(neededPackages, file="../Presentations/libraries.tex")
{
    line <- "\\begin{multicols}{3}\\begin{itemize}"

    write(line, file=file, append=FALSE)

    for (line in sort(neededPackages))
    {

        write(sprintf("\\item %s",line), file=file, append=TRUE)

    }

    line <- "\\end{itemize}\\end{multicols}"
    write(line, file=file, append=TRUE)
}

ipak <- function(pkg){
    new.pkg <- pkg[!(pkg %in% installed.packages()[, "Package"])]
    if (length(new.pkg))
        {
            install.packages(new.pkg, dependencies = TRUE, repos="https://cloud.r-project.org/")
        }
    ## sapply(pkg, require, character.only = TRUE)
}


neededPackages = c(
"acs",
"akima",
"arules",
"bda",
"bit",
"C50",
"car",
"caret",
"choroplethr",
"choroplethrMaps",
"class",
"cluster.datasets",
"colorspace",
"curl",
"cwhmisc",
"datasets",
"DBI",
"devtools",
"doBy",
"dplyr",
"e1071",
"ff",
"ffbase",
"Formula",
"functional",
"getopt",
"ggplot2",
"gnm",
"grid",
"Hmisc",
"igraph",
"lattice",
"maps",
"MASS",
"Matrix",
"mlbench",
"NbClust",
"NISTunits",
"NLP",
"party",
"partykit",
"plotly",
"plotmo",
"plotrix",
"plyr",
"plyrmr",
"psych",
"qdap",
"qdapDictionaries",
"qdapRegex",
"qdapTools",
"randomForest",
"RColorBrewer",
"RCurl",
"readr",
"reshape2",
## "rhdfs",
"rJava",
## "rmr2",
"RNeo4j",
"ROCR",
"rpart",
"rpart.plot",
"RPostgreSQL",
"R.methodsS3",
"RWeka",
"stringr",
"survival",
"TeachingDemos",
"titanic",
"tm",
"tree",
"topicmodels",
"utils",
"vcd",
"vcdExtra",
"wordcloud",
"wordcloud2",
"xlsx",
"XML"
)


main <- function()
{
    setHadoopVariables()
    for (i in 1:3)
    {
        ipak(neededPackages)
    }
    print ("All packages installed.")
}

main()
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installNeededLibraries <- function()
{
    if (.Platform$OS.type == "unix")
    {
        if (require(devtools) == FALSE)
        {
            install.packages("devtools")
        }

        library(devtools)
    }
}


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

    downloadMethod
}

getTypeValue <- function()
{
    downloadMethod <- ifelse(.Platform$OS.type == "unix", "source", "binary")

    downloadMethod
}

latexTable <- function(neededPackages, file="../Lectures/librariesGitHub.tex")
{
    line <- "\\begin{itemize}"

    write(line, file=file, append=FALSE)

    for (line in sort(neededPackages))
    {

        write(sprintf("\\item %s",line), file=file, append=TRUE)

    }

    line <- "\\end{itemize}"
    write(line, file=file, append=TRUE)
}

ipak <- function(pkg, repos="https://github.com/RevolutionAnalytics/"){
    new.pkg <- pkg[!(pkg %in% installed.packages()[, "Package"])]
    if (length(new.pkg))
        install.packages(new.pkg, dependencies = TRUE, repos=repos)
    sapply(pkg, require, character.only = TRUE)
}

getNeededFiles <- function()
{
    neededFiles <- NULL
    if(.Platform$OS.type == "unix")
    {
        neededFiles = data.frame(src=c(
                                     ## "https://github.com/RevolutionAnalytics/ravro/blob/1.0.4/build/ravro_1.0.4.tar.gz?raw=true",
                                     "https://github.com/RevolutionAnalytics/rmr2/releases/download/3.3.1/rmr2_3.3.1.tar.gz",
                                     "https://github.com/RevolutionAnalytics/plyrmr/releases/download/0.6.0/plyrmr_0.6.0.tar.gz",
                                     "https://github.com/RevolutionAnalytics/rhdfs/blob/master/build/rhdfs_1.0.8.tar.gz?raw=true"
                                     ## "https://github.com/RevolutionAnalytics/rhbase/blob/master/build/rhbase_1.2.1.tar.gz?raw=true"
                                 ),
                                 name=c(
                                     ## "ravro_1.0.4.zip",
                                        "rmr2.zip",
                                        "plyrmr_0.6.0.zip",
                                        "rhdfs_1.0.8.zip"
                                        ## "rhbase_1.2.1.zip"
                                        )
                                 )
    }
    else
    {
        neededFiles = data.frame(src=c(
                                     ## "https://github.com/RevolutionAnalytics/ravro/blob/1.0.4/build/ravro_1.0.4.tar.gz?raw=true",
                                     "https://github.com/RevolutionAnalytics/rmr2/releases/download/3.3.1/rmr2_3.3.1.zip",
                                     ## "https://github.com/RevolutionAnalytics/plyrmr/releases/download/0.6.0/plyrmr_0.6.0.tar.gz",
                                     ## "https://github.com/RevolutionAnalytics/rhdfs/blob/master/build/rhdfs_1.0.8.zip?raw=true"
                                     "http://www.cs.odu.edu/~ccartled/Teaching/2017-Fall/DataAnalysis/Data/rhdfs_1.0.8.zip"
                                     ## "https://github.com/RevolutionAnalytics/rhbase/blob/master/build/rhbase_1.2.1.tar.gz?raw=true"
                                 ),
                                 name=c(
                                     ## "ravro_1.0.4.zip",
                                     "rmr2",
                                     ## "plyrmr_0.6.0.zip",
                                     "rhdfs_1.0.8.zip"
                                     ## "rhbase_1.2.1.zip"
                                 )
                                 )
    }

    neededFiles
}

main <- function()
{
    installNeededLibraries()

    Sys.setenv(HADOOP_CMD = "/usr/local/lib/hadoop-2.7.2/bin/hadoop")

    neededFiles <- getNeededFiles()

    downloadMethod <- getDownloadMethod()

    downloadType <- getTypeValue()


    for (i in 1:nrow(neededFiles))
    {
        print(sprintf("Starting to install %s", neededFiles$name[i]))
        download.file(as.character(neededFiles$src[i]),
                      as.character(neededFiles$name[i]),
                      method=downloadMethod, quiet=TRUE)

        install.packages(as.character(neededFiles$name[i]),
                         repos=NULL,
                         type=downloadType,
                         dependencies=TRUE)


        print("Finished installing.")
    }

    print("The program has ended.")
}

main()
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## https://stackoverflow.com/questions/30261383/rhadoop-wordcount-using-rmr

rm(list=ls())

source("library.R")

loadLibraries <- function()
{
    library(methods)
    library(rJava)
    library(rmr2)
    library(rhdfs)
}

map <- function(k,lines) {
    words.list <- strsplit(lines, '\\s')
    words <- unlist(words.list)
    words <- tolower(words)
    return( keyval(words, 1) )
}

reduce <- function(word, counts) {
    keyval(word, sum(counts))
}

wordcount <- function (input, output=NULL) {
    mapreduce(input=input, output=output, input.format="text", map=map, reduce=reduce)
}

createTextFile <- function(fullHDFSFileName)
{
    text <- library(help="rhdfs")

    fileName <- tempfile()

    write(text$info[[1]], file=fileName, append=FALSE)
    write(text$info[[2]], file=fileName, append=TRUE)

    print(sprintf("Source text will be read from %s", fullHDFSFileName))

    hdfs.put(fileName, fullHDFSFileName)

    unlink(fileName)
}

createHdfsDirectory <- function(directory)
{
    if (hdfs.exists(directory) == FALSE)
    {
        hdfs.dircreate(directory)
    }
}

createHdFsRoot <- function(rootName = "verify")
{
    if(.Platform$OS.type == "unix")
    {
        hdfs.root <- file.path(tempdir(),rootName)
    }
    else
    {
        hdfs.root <- rootName
    }
    
    hdfs.root
}


main <- function()
{
    setHadoopVariables()

    loadLibraries()
    
    hdfs.init()

    hdfs.root <-createHdFsRoot()
        
    hdfs.dataDir <- file.path(hdfs.root, "data")

    directories <- c(hdfs.root, hdfs.dataDir)
    
    for (d in directories)
    {
        createHdfsDirectory(d)
    }

    hdfs.chmod(directories)
    
    hdfsSrcFileName <- file.path(hdfs.dataDir, "src")
    hdfsDstFileName <- file.path(hdfs.dataDir, "dst")

    if (hdfs.exists(hdfsDstFileName) == TRUE)
    {
        hdfs.rmr(hdfsDstFileName)
    }

    createTextFile(hdfsSrcFileName)

    out <- wordcount(hdfsSrcFileName, hdfsDstFileName)

    results <- from.dfs(out)

    results.df <- as.data.frame(results, stringsAsFactors=F)

    colnames(results.df) <- c('word', 'count')

    print(head(results.df[order(results.df[,"count"], decreasing=TRUE),]))
}


main()
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rm(list=ls())

## Procedure to install neo4j on Ubuntu 16.04 from
## http://www.exegetic.biz/blog/2016/09/installing-neo4j-ubuntu-16-04/
## If the default user name and password don't work : rm /var/lib/neo4j/data/dbms/auth

## connect to the database via this location
## http://localhost:7474/browser/

## From the RNeo4j help manual allDijkstra() command

library(RNeo4j)
library(igraph)

graph = startGraph("http://localhost:7474/db/data/",
                   username="neo4j",
                   password="ODUBootcamp"
                   ## password=" "
                   )
clear(graph, input=FALSE)
alice = createNode(graph, "Person", name = "Alice")
bob = createNode(graph, "Person", name = "Bob")
charles = createNode(graph, "Person", name = "Charles")
david = createNode(graph, "Person", name = "David")
elaine = createNode(graph, "Person", name = "Elaine")
r1 = createRel(alice, "KNOWS", bob, weight=1.5)
r2 = createRel(bob, "KNOWS", charles, weight=2)
r3 = createRel(bob, "KNOWS", david, weight=4)
r4 = createRel(charles, "KNOWS", david, weight=1)
r5 = createRel(alice, "KNOWS", elaine, weight=2)
r6 = createRel(elaine, "KNOWS", david, weight=2.5)
## p = allDijkstra(alice, "KNOWS", david, cost_property="weight")
p = allShortestPaths(alice, "KNOWS", david, cost_property="weight", max_depth=10)

for (i in 1:length(p))
{
    print(sprintf("Solution %.0f of %.0f",i, length(p)))
    print(sprintf("Length: %.0f", p[[i]]$length))
    print(sprintf("Weigth: %f", p[[i]]$weight))
    print(sprintf("Nodes:"))
    path <- NULL
    for (node in nodes(p[[i]]))
    {
        if (is.null(path) == TRUE)
        {
            path <- node$name
        }
        else
        {
            path <- sprintf("%s -> %s", path, node$name)
        }
    }
    print(path)
}

query <- "MATCH (n) RETURN n"

allNodes <- cypherToList(graph, query)

vertices <- c()

for (n in allNodes)
{
    vertex <- unlist(n)[[1]]
    print(vertex)
    vertices <- c(vertices, vertex)
}

query <- "MATCH (n) - [:KNOWS] - (m) RETURN n, m"

allEdges <- cypherToList(graph, query)

g <- make_empty_graph() %>%
    add_vertices(length(vertices), attr=list(name=vertices))


plot(g)
## p[[1]]$length
## p[[1]]$weight
## nodes(p[[1]])
## p[[2]]$length
## p[[2]]$weight
## nodes(p[[2]])

print("The program has ended.")
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## http://www.enterprisedb.com/products-services-training/pgdownload#windows
## http://www.r-bloggers.com/getting-started-with-postgresql-in-r/

rm(list = ls())


library(DBI)
library(ggplot2)
library(RPostgreSQL)

main <- function()
{
                                        # create a connection
                                        # save the password that we can "hide" it as best as we can by collapsing it
    pw <- "ODUBootcamp"
                                        # loads the PostgreSQL driver
    drv <- dbDriver("PostgreSQL")
                                        # creates a connection to the postgres database
                                        # note that "con" will be used later in each connection to the database
    con <- dbConnect(drv,
                     dbname = "postgres",
                     host = "localhost",
                     port = 5432,
                     user = "postgres",
                     password = pw
                     )

    rm(pw) # removes the password

                                        # specifies the details of the table
    sql_command <- "DROP TABLE IF EXISTS cartable;
CREATE TABLE cartable
(
  carname character varying NOT NULL,
  mpg numeric(3,1),
  cyl numeric(1,0),
  disp numeric(4,1),  
  hp numeric(3,0),
  drat numeric(3,2),
  wt numeric(4,3),
  qsec numeric(4,2),
  vs numeric(1,0),
  am numeric(1,0),
  gear numeric(1,0),
  carb numeric(1,0),
  CONSTRAINT cartable_pkey PRIMARY KEY (carname)
)
WITH (
  OIDS=FALSE
);
ALTER TABLE cartable
  OWNER TO openpg;
COMMENT ON COLUMN cartable.disp IS '
';"
                                        # sends the command and creates the table
    dbGetQuery(con, sql_command)


                                        # check for the cartable
    dbExistsTable(con, "cartable")
                                        # TRUE

    data(mtcars)
    df <- data.frame(carname = rownames(mtcars), 
                     mtcars, 
                     row.names = NULL)
    df$carname <- as.character(df$carname)
    ## rm(mtcars)
    
                                        # writes df to the PostgreSQL database "postgres", table "cartable" 
    dbWriteTable(con, "cartable", 
                 value = df, append = TRUE, row.names = FALSE)
    
                                        # query the data from postgreSQL 
    df_postgres <- dbGetQuery(con, "SELECT * from cartable")
    
                                        # compares the two data.frames
    identical(df, df_postgres)
                                        # TRUE
    
                                        # Basic Graph of the Data
    require(ggplot2)
    print(ggplot(df_postgres, aes(x = as.factor(cyl), y = mpg, fill = as.factor(cyl))) + 
        geom_boxplot() + theme_bw())

    dbDisconnect(con)

    for (d in dbListConnections(drv))
    {
        dbDisconnect(d)
    }

    dbUnloadDriver(drv)

    print ("The program has ended.")
}

main()
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sudo apt-get install poppler-utils
http://www.xpdfreader.com/download.html
http://github.com


Figure 1: Image from the “checkPostgres.R” script. This image will be created (sans some of the image
decorations) after successful execution of the “checkPostgres.R” script. The decorations will change based
on how the script was executed.
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Figure 2: Image from the “checkNeo4j.R” script. This image will be created (sans some of the image
decorations) after successful execution of the “checkNeo4j.R” script. The decorations will change based on
how the script was executed.
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