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1 Introduction

This is an automated report generated by searching twitter using the search token:

realdonaldtrump

2 Local results

An unattended search on twitter as made for the search term; realdonaldtrump. The results
are reported (see Figures 1 on page 4 and 2 on page 5). Information about the 30 most
connected tweeters was also collected (see Table 1).

Table 1: Most well connected tweeter of sample tweets. The entries are ordered by the
number of edges that are incident to each node. Only 30 most connected nodes are shown.

# Edges Name Description Location

1 9,211 1flyc
Motivational Use Only: Psalms 51:1-3 Took
A Couple Losses, Nun I Can’t Get Back,
I’m Still Alive!.. #iJWTM

Countin’Up

2 1,162 02LowNoma Addictive Affairs-Indy Indiana

3 417 00bonton

4 289 03cammie

Just because u cant see air dosnt mean to
stop breathing and just because u cant see
god dosnt mean to stop beliving!!!!
FOLLOW ME!!!

5 148 032149073445 straight as a door knob strictly dickly here
to just social an meet people

nc

6 111 byron36501663

7 23 MicahRapier Bitter clinger.
Modesto,
CA

8 8 Drake Views From The 6 Paradise

9 8 LilTunechi IM YOUNG MONEY
http://t.co/wMwkyzCu

Mars

10 8 wizkhalifa Taylor Gang Pix Burgh

(Continued on the next page.)



Table 1. (Continued from the previous page.)

# Edges Name Description Location

11 6 ArianaGrande dangerous woman
Honey-
moon
ve.

12 6 BarackObama
This account is run by Organizing for
Action staff. Tweets from the President are
signed -bo.

Washing-
ton,
DC

13 6 jtimberlake The Official Twitter of Justin Timberlake
Memphis,
TN

14 6 katyperry Growing...

15 6 KevinHart4real

My name is Kevin Hart and I WORK
HARD!!! That pretty much sums me up!!!
Everybody Wants To Be Famous But
Nobody Wants To Do The Work

Philly/LA

16 6 MeekMill I just wanna see the sun shine tomorrow
#dreamchasers #hustler

Killadel-
phia

17 6 Tip

#HustleGang #GrandHustle
#BankRollMafia IG: @Troubleman31
https://t.co/HlSoeEz7Rm
kingofdasouthbookings@gmail.com

Atlanta,
GA

18 4 0208Luna lang not English, data ignored

lang not
English,
data
ignored

19 4 aliciakeys

Passionate about my work, in love with my
family and dedicated to spreading light. It’s
contagious!;-)http://t.co/OxWhtNsqoE
http://t.co/yEkbY8wWEz

New York
City

20 4 AvrilLavigne Get ’Avril Lavigne’ on iTunes now:
https://t.co/m8yd5aoLeN

21 4 bigtimerush

Kendall Schmidt, Carlos PenaVega, James
Maslow and Logan Henderson. Download
our album 24/seven here:
http://t.co/gy64F46aJR

(Continued on the next page.)
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Table 1. (Continued from the previous page.)

# Edges Name Description Location

22 4 britneyspears It s Britney Bitch! Get #PieceOfMe tickets
now! https://t.co/wmqgzcAxcc

Los
Angeles,
CA

23 4 ddlovato New album #CONFIDENT out now!!!
http://t.co/yBrykn2kbK

DAL-
LAS/LA

24 4 Eminem Southpaw: Music From and Inspired by the
Motion Picture: http://t.co/TlZ3XZyGb7

Detroit

25 4 iamwill i.am...i.can...i.will

26 4 iCarly This is the official Twitter for iCarly!
Seattle,
WA

27 4 jennettemccurdy gimme a break, I’m just trying to figure
everything out here.

28 4 justinbieber

Let’s make the world better. Join @bkstg
and add me on @shots ’justinbieber’. OUR
new single COMPANY out now. OUR new
album PURPOSE out NOW

29 4 kendricklamar untitled unmastered.
https://t.co/CQTjn8lblS

CPT —
Booking:
mgmt@txdxe.com

30 4 ladygaga jazz art pop punk actress fashion magazine
editor and columnist!

(Last page.)

3 Global results

The local results have been incorporated into a growing global picture (see Figures 3 on
page 6 and 4 on page 7).
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Figure 1: A sample connection graph started from one tweet.
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Figure 2: A Pareto graph of connections from the sample graph.
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Figure 3: A connection graph including all discovered tweeters.
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Figure 4: A Pareto graph of connections including all discovered tweeters.
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A Misc. files

These are the files that were used to create this report:

1. Makefile - the makefile that orchestrates the R files used to capture the raw data and

create this report

2. hashTables.R - an R support file used by the test.R program

3. myLibrary.R - an R support file used by the sampleMaker.R program

4. samplemaker.R - an R program used to create the LATEX file used to create this report

5. test.R - an R program used to discover and record connections (uses a postgres database)

6. twitterLibrary.R - an R support file used by the test.R program
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SRC=velocity

IMAGEDIR=Images

LATEX=pdflatex -shell-escape
BIBTEX=bibtex

all: clean images report


report:
	$(LATEX) $(SRC).tex
	$(BIBTEX)  $(SRC)
	$(LATEX)  $(SRC).tex
	$(LATEX)  $(SRC).tex

simple_report:
	echo Processing $(SRC).tex 
	$(LATEX) $(SRC).tex
	$(LATEX) $(SRC).tex
	$(LATEX) $(SRC).tex

clean:
	for i in aux dvi lof log lot toc bbl blg nav out snm pdf xfer tmp;\
	do \
		echo Removing $(SRC).$$i ;\
		rm -f $(SRC).$$i ;\
	done


copy:
	./mover.sh $(SRC).pdf


images:
	cd $(IMAGEDIR) ;\
	for j in jpg png ;\
	do \
		for i in `ls *$$j` ;\
		do \
			base=`basename $$i $$j`pdf ;\
			echo Converting $$i to $$base ;\
			convert $$i $$base ;\
		done ;\
	done ;\


sampleRealTime:
	cd Scripts ;\
	SEARCHTOKEN=realdonaldtrump ;\
	TEXFILE=/tmp/report.tex ;\
	IMAGES=/tmp/Images ;\
	SMALLPARETO=$$IMAGES/paerto.png ;\
	SMALLGRAPH=$$IMAGES/graph.png ;\
	TOTALPARETO=$$IMAGES/totalPaerto.png ;\
	TOTALGRAPH=$$IMAGES/totalGraph.png ;\
	REPORTFILE=../sample.tex ;\
	mkdir -p $$IMAGES ;\
	Rscript test.R \
		-s $$SEARCHTOKEN \
		-t $$TEXFILE \
		-p $$SMALLPARETO \
		-q $$SMALLGRAPH \
		-P $$TOTALPARETO \
		-Q $$TOTALGRAPH ;\
	$(MAKE) -f ../Makefile IMAGEDIR=$$IMAGES images ;\
	Rscript sampleMaker.R \
		-s $$SEARCHTOKEN \
		-t $$TEXFILE \
		-p $$SMALLPARETO \
		-q $$SMALLGRAPH \
		-P $$TOTALPARETO \
		-Q $$TOTALGRAPH \
		-o $$REPORTFILE ;\
	cd - ;\
	$(MAKE) SRC=`basename $$REPORTFILE .tex` IMAGEDIR=$$IMAGES  simple_report


"Chuck Cartledge"


hashTableCreate <- function()
    {
        new.env()   
    }

hashTableInsert <- function(key, value, ht)
    {
        ht[[key]] <- value
    }

hashTableLookup <- function(key, ht)
    {
     ht[[key]]   
    }

hashTableDelete <- function(key, ht)
    {
        rm(list=key,envir=ht,inherits=FALSE)
    }

hashTableList <- function(ht)
    {
        returnValue <- ls(envir=ht)

        returnValue
    }


"Chuck Cartledge"


makeGraph <- function(type, n)
{
  set.seed(1)
  pRandom <- 1/2
  pSmall <-  1/1000
  k <- 5
  finishedWork <- F
  breakOut = 100
  if (n > 1)
    {
      while ((finishedWork == FALSE) && (breakOut > 0)) {
        switch(type,
               random = g <- erdos.renyi.game(n, pRandom, type="gnp"),
               small =  g <- watts.strogatz.game(dim = 1, size = n, nei = k, p = pSmall),
               scaleFree =  g <-  barabasi.game(n),
               wsLattice =  g <- watts.strogatz.game(dim = 1, size = n, nei = k, p = 0),
               stop(paste("makeGraph() unknown type =>",type,"<=",sep=""))
               )
        breakOut = breakOut - 1
                                        #        print(breakOut)
        finishedWork <- is.connected(g, "weak")
      }
    }
  else
    {
      directedEdges <- FALSE
      switch(type,
             random = directedEdges <- FALSE,
             small =  directedEdges <- FALSE,
             scaleFree =  directedEdges <- TRUE
             )
      g <- graph (NULL, 1, directed = directedEdges)
    }
  finishedWork <- is.connected(g, "weak")
  if (finishedWork == FALSE) {
    print("In makeGraph(), g is NOT connected.  Data may be invalid.")
    print(degree(g))
  }
  g
}

removeCommon <- function(minuend, subtrahend)
  {

    l <- minuend %in% subtrahend

    difference <- minuend
    for (i in seq(length(l), 1, by=-1))
      {
        if (l[i] == TRUE)
          {
            difference <- difference[-i]
          }
      }

    difference
}

resetEnvironment <- function(environment)
  {
    l <- ls(environment)

    for (s in l)
      {
        ##        print(sprintf("resetEnvironment() s =>%s<=",s))
        assign(s, "", envir=environment)
      }
  }

escapeQuotes <- function(inString)
  {
    returnValue <- ""

    backSlash <- "\\"
    
    for (i in 1:nchar(inString))
      {
        s <- substr(inString, i, i)
##        print(sprintf("=>%s<=",s), quote=FALSE)
        if (s == '"')
          {
            returnValue <- paste(returnValue, backSlash, sep="")
          }
        returnValue <- paste(returnValue, s, sep="")
      }

    returnValue
  }

tempFileMaker <- function()
  {
    tempFile <- tempfile("temp~.xxx", tmpdir="/tmp")
    tempFile
  }

URLencode <- function(URL, reserved = FALSE)
{
    ## It is unsafe to use ranges here as collation is locale-dependent.
    ## We want to do this on characters and not on bytes.
    OK <- paste("[^-ABCDEFGHIJKLMNOPQRSTUVWXYZ",
		"abcdefghijklmnopqrstuvwxyz0123456789$_.+!*'(),",
		if(!reserved) ";/?:@=&", "]", sep="")
    x <- strsplit(URL, "")[[1L]]
    z <- grep(OK, x)
    if(length(z)) {
        y <- sapply(x[z], function(x)
                    paste("%", as.character(charToRaw(x)),
			  sep="",
                          collapse = ""))
        x[z] <- y
    }
    paste(x, collapse="")
}

URLdecode <- function(URL)
{
    x <- charToRaw(URL)
    pc <- charToRaw("%")
    out <- raw(0L)
    i <- 1L
    while(i <= length(x)) {
        if(x[i] != pc) {
            out <- c(out, x[i])
            i <- i + 1L
        } else {
            y <- as.integer(x[i + 1L:2L])
            y[y > 96L] <- y[y > 96L] - 32L # a-f -> A-F
            y[y > 57L] <- y[y > 57L] - 7L  # A-F
            y <- sum((y - 48L) * c(16L, 1L))
            out <- c(out, as.raw(as.character(y)))
            i <- i + 3L
        }
    }
    rawToChar(out)
}


initMyPar <- function()
  {
    scaler <- 1.2
    par(cex = 1,
        lwd = 4,
        cex = scaler,
        cex.axis = scaler,
        cex.lab = scaler,
        cex.main = 1.4,
        cex.sub = 1
        )
  }


plotDataFrameAsEPS <- function(df,
                               fileOutName = "/tmp/temp.eps",
                               yLabel = "Data",
                               mainTitle = "",
                               legendTitles=NULL,
                               legendLocation="bottomright",
                               zoneLabels=NULL,
                               zones=NULL,
                               zonePlacementScale=1.0,
                               initPars=FALSE,
                               pointLabels=NULL,
                               logY=FALSE,
                               logX=FALSE,
                               yAxisMarks=NULL,
                               yLimits=NULL,
                               lineType="b")
  {
################################
    ##  Format of the df
    ##  df[[1]] the x values
    ##  df[[2-]] the y values
################################
    x <- c(min(df[[1]]), max(df[[1]]))
    columnNames <- colnames(df)

    myColors <- seq(1, length(columnNames) , by = 1)
    myPch <- seq(1, length(columnNames) , by = 1)

    jStart <- 1
    jLimit <- 2
    j <- jLimit
    for(i in 1:length(columnNames))
      {
        if(i == 1)
          {
            myLineTypes <-  c(j)
          }
        else
          {
            j <- j + 1
            if (j > jLimit)
              {
                j <- jStart
              }
            myLineTypes <-  c(myLineTypes, j)
          }
        
      }


    if (is.null(legendTitles) == TRUE)
      {
        myLegend <- columnNames[-1]        
      }

    else
      {
        myLegend <- legendTitles
      }

    yMin <- +Inf
    yMax <- -Inf

    if (is.null(yLimits) == TRUE)
      {
#########  Set yMin and yMax
        for (i in 2:length(columnNames))
          {
            ##        print(df[[i]])
            myDf <- df[[i]]
            for (j in 1:length(myDf))
              {
                ##            print(sprintf("myDf[%.0f] = %f",j,myDf[j] ))
                if ((is.nan(myDf[j]) == FALSE) && (is.infinite(myDf[j]) == FALSE))
                  {
                    yMin <- min(yMin, myDf[j])
                    yMax <- max(yMax, myDf[j])
                  }
              }
          }

      }
    else
      {
        yMin <- yLimits[1]
        yMax <- yLimits[2]
      }
    y <- c(yMin, yMax)

#######  Set all NaNs to be off scale

    for (i in 2:length(columnNames))
      {
        ##        print(df[[i]])
        myDf <- df[[i]]
        foundNaN <- FALSE
        for (j in 1:length(myDf))
          {
            ##            print(sprintf("myDf[%.0f] = %f",j,myDf[j] ))
            if (is.nan(myDf[j]) == TRUE)
              {
                myDf[j] <- -Inf
                foundNaN <- TRUE
              }
          }
        if (foundNaN == TRUE)
          {
            df[[i]] <- myDf
          }
      }

    
    postscript(fileOutName,fonts=c("serif", "Palatino"),horizontal=T)

    if (initPars == TRUE)
      {
        oldPars <- par()
        initMyPar()
      }

    logScale <- ""
    ##    plotYaxis=NULL
    plotYaxis="n"
    
    if (logX == TRUE)
      {
        logScale <- "x"
      }
    

    if (logY == TRUE)
      {
        logScale <- paste(logScale,"y",sep="")
        ##        plotYaxis <- "n"
      }

    plot(0, xlim=x,ylim=y, type = "n", xlab = columnNames[1], ylab = yLabel,
         main = mainTitle,
         cex.main=par("cex.main"),
         cex.lab=par("cex.lab"),
         cex.axis=par("cex.axis"),
         cex=par("cex"),
         log=logScale,
         yaxt=plotYaxis
         )


    if (is.null(yAxisMarks) == TRUE)
      {
        myYaxisMarks <- seq(yMin, yMax, length = 10)
      }
    else
      {
        myYaxisMarks <- yAxisMarks
      }

    axis(2, format(myYaxisMarks, scientific=FALSE, cex=par("cex.axis"), digits=3))

    for (i in 2:length(columnNames))
      {
        points(df[[1]], df[[i]], pch = myPch[i - 1], col = myColors[i - 1], type = lineType,
               lty = myLineTypes[i], lwd = par("lwd"), cex=par("cex"))
      }

    ##    legend(x = 0.05 * x[2], y = 0.9 * y[2], legend = myLegend, col = myColors, pch = myPch )

    if (nchar(myLegend[1]) > 0)
      {
        legend(x=legendLocation, legend = myLegend, col = myColors, pch = myPch, cex=par("cex.lab") )
      }
    
    if (is.null(zones) == FALSE)
      {
        for (i in 1:length(zones))
          {
            abline(v=zones[i], lty = 2, lwd = 2, untf=FALSE)
          }

        for (i in 1:(length(zones) - 1))
          {
            text(x = (zones[i] + (zones[i+1] - zones[i])/2), y = yMax * zonePlacementScale, labels=zoneLabels[i], cex=par("cex.lab"))
          }
      }

    if (is.null(pointLabels) == FALSE)
      {
        text(df[[1]],df[[2]],pointLabels,pos = 4)
      }
    
    if (initPars == TRUE)
      {
        par(oldPars)
      }
    
    dev.off()
  }


printDataFrameAsTable <- function(df, fileName = "", digits = 2, overwrite = TRUE, columnCountingRows = 1, justification="c",
                                  columnNames=NULL, columnNamesJustification="c", extraRowSpace=FALSE,
                                  highlightValue=NULL, highlightColor="gray!10", numPrintValues=FALSE,
                                  columnSeparator="|")
  {
##    print("numPrintValues");print(numPrintValues)
    
    if (is.null(columnNames) == TRUE)
      {
        columnNames <- colnames(df)
      }
    ##    i <- 2 ;    print(sprintf("typeof(columnNames[%.0f]) = %s  =>%s<= length = %.0f", i, typeof(columnNames[i]), columnNames[i], length(unlist(columnNames[i]))))
    numberOfColumns <- length(columnNames)
    write("\\centering", fileName, append = !overwrite)
    if (extraRowSpace == TRUE)
      {
        write(sprintf("\\setlength{\\extrarowheight}{3pt}"), fileName, append = TRUE)                
      }
    tempString <- sprintf("\\begin{tabular} {%s *{%.0f} {%s %s}}",
                          columnSeparator,
                          numberOfColumns,
                          justification,
                          columnSeparator)
    write(tempString, fileName, append = TRUE)
    write("\\MyHline", fileName, append = TRUE)
    for (i in 1:numberOfColumns)
      {
        if (i < numberOfColumns)
          {
            separator <- "&"
            lastSeparator <- ""
          }
        else
          {
            separator <- "\\\\"
            lastSeparator <- columnSeparator
          }
        tempString <- sprintf("\\multicolumn{1}{%s%s%s}{\\textbf{%s}} %s",
                              columnSeparator,
                              columnNamesJustification,
                              lastSeparator,
                              columnNames[i],
                              separator)
        write(tempString, fileName, append = TRUE)
      }
    write("\\hline", fileName, append = TRUE)
    for (i in 1:length(df[[1]]))
      {

        field <- df[[1]][i]
        if (is.null(highlightValue) == FALSE)
          {
            ##            print(sprintf("field %.0f highlightValue = %.0f",field, highlightValue ))
            if (is.nan(field) == FALSE)
              {
                printHighlight <- FALSE
                for(ii in 1:length(highlightValue))
                  {
                    if (field == highlightValue[ii])
                      {
                        printHighlight <- TRUE
                      }
                  }
                if (printHighlight == TRUE)
                  {
                    write(sprintf("\\rowcolor{%s}", highlightColor), fileName, append = TRUE)
                  }
              }
          }

        for (j in 1:numberOfColumns)
          {
            field <- df[[j]][i]
            ##            print("field");print(typeof(field)); print(field);print("End of data")
            if (is.numeric(field) == FALSE)
              {
                tempString <- as.character(field)
##                print("field is non-numeric")
              }
            else
              {
                if(is.nan(field) == TRUE)
                 {
                   tempString <- "---"
                 }
                else
                  {
                    numPrintHeader <- ""
                    numPrintTrailer <- ""

                    if (j <= columnCountingRows)
                      {
                        fieldDigits <- 0
                      }
                    else
                      {
                        fieldDigits <- digits

                        if(numPrintValues == TRUE)
                          {
                            numPrintHeader <- "\\numprint{"
                            numPrintTrailer <- "}"                      
                          }
                      }
                    formatString <- paste("%s%.",fieldDigits,"f%s", sep="")
                    tempString <- sprintf(formatString,numPrintHeader,field,numPrintTrailer)
                  }
             }
##            print(tempString)
            write(tempString, fileName, append = TRUE)

            if (j < numberOfColumns)
              {
                separator <- "&"
              }
            else
              {
                separator <- "\\\\"
              }

            write(separator, fileName, append = TRUE)
          }
        ##        write("\\hline", fileName, append = TRUE)
      }
    write("\\MyHline", fileName, append = TRUE)
    write("\\end{tabular}", fileName, append = TRUE)
  }


fMeasure <- function(a)
  {
    ## http://en.wikipedia.org/wiki/F-score
    fMeasureBeta(a, beta = 1)
  }

fMeasureBeta <- function(a, beta = 1)
  {

    ## http://en.wikipedia.org/wiki/F-score
    precision <- a[1]
    recall <- a[2]

    betaSquared <- beta * beta
    returnValue <- (1 + betaSquared)*(precision * recall)/(betaSquared * precision + recall)

    returnValue
  }

quadraticMean <- function(a)
  {

    ## http://www.easycalculation.com/statistics/learn-rms.php
    acc <- 0
    n <- length(a)
    
    for(i in 1:n)
      {
        acc <- (acc + a[i] * a[i])
      }

    returnValue <- sqrt(acc/n)

    returnValue
  }

harmonicMean <- function(a)
  {  ##  http://www.r-bloggers.com/geometric-and-harmonic-means-in-r/
    returnValue <- 1/(mean(1/a))

    returnValue
  }

geometricMean <- function(a)
  {  ##  http://www.r-bloggers.com/geometric-and-harmonic-means-in-r/
    n <- length(a)

    returnValue <- prod(a)^(1/n)

    returnValue
  }

computeDamage <- function(gBase, gDamaged, undamagedAIPL=NULL)
  {
    damagedAIPL <- aveInversePath(gDamaged, numberNodes = length(V(gBase)))
    undamagedAIPL <- 1
    
    if (TRUE)
      {
        if (is.null(undamagedAIPL) == TRUE)
          {
            undamagedAIPL <- aveInversePath(gBase)
          }
      }
    else
      {
        damage <- 0
        if(no.clusters(gDamaged, mode="weak") > 1)
          {
            artificalGraph <- constructArtificalGraph(gDamaged)
            undamagedAIPL <- aveInversePath(artificalGraph)
          }
      }

    if (is.nan(damagedAIPL) == TRUE)
      {
        ratio <- 1
      }
    else
      {        
        ratio <- (damagedAIPL / undamagedAIPL)
      }

##    damage <- 1 - min(ratio, 1)

##    damage <- abs(1 - ratio)
      damage <- 1 - ratio

##    damage <- ratio

    damage
  }

radius <- function (area) {
  r <- area/(2*pi)
  r
}

aveInversePath <- function (g, numberNodes = NULL) {
	sp <- shortest.paths(g)
##	print(sprintf("sp")); print(sp)
        if (is.null(numberNodes) == TRUE)
          {
            n <- length(V(g))            
          }
        else
          {
            n <- numberNodes
          }

########  Inverse shortest paths
	sp <- 1/sp

######## Remove self loops
	for (i in 1:nrow(sp)) {
	  sp[i,i] <- 0
	}

###	print(sprintf("inverse sp")); print(sp)
	aveInverse <- sum(sp)/(n*(n-1))

	aveInverse
}


graphEdgeHistogram <- function(gWorking) {
  lengthE <- length(E(gWorking))
  b <- array(0, dim = lengthE)
  if (lengthE > 1) {
    a <- get.edgelist(gWorking, names=FALSE)
##    print("graphEdgeHistogram"); print(gWorking);   print(a)

    nRows <- nrow(a)


    for (i in 1:nRows) {
      j <- a[i,1] + 1
      k <- a[i,2] + 1

      b[j] <- b[j] + 1
      b[k] <- b[k] + 1

    }
  }
  b
}


connectTwoGraphs <- function (g1, g2) {
  ##  Assume that the graphs do not have self loops
  
##  print("connectTwoGraphs"); print(g1);print(g2)

  v1 <- length(V(g1))
  v2 <- length(V(g2))
  if((v1 == 1) && (v2 == 1))  ## both graphs are singleton vertices
    {
      gReturn <- add.vertices(g1, v2)

##      print(gReturn)
      gReturn <- add.edges(gReturn, c(0,1))
##      print("Edges after combining two singleton graphs"); print(E(gReturn))
    }
  else
    if ((v1 == 1) || (v2 == 1))  ## Adding a singleton to a existing graph
      {
        if (v1 == 1)  ## Pick the biggest as being gReturn and add the smaller to it
          {
            gReturn <- g2
            gSmaller <- g1
          }
        else
          {
            gReturn <- g1
            gSmaller <- g2
          }
        b <- graphEdgeHistogram(gReturn)
##        print("edge histogram"); print(b)
        gLargest <- which.max(b) - 1


        offset <- length(V(gReturn))
        gReturn <- add.vertices(gReturn, length(V(gSmaller)))

        V(gReturn)$color[length(V(gReturn))] = "red"
        
##        print(gReturn)

##        print(sprintf("gLargest = %.0f, offset = %.0f", gLargest, offset))
        gReturn <- add.edges(gReturn, c(gLargest, offset))
      }
    else
      {
        gReturn <- g1

        b <- graphEdgeHistogram(g1)
        g1Largest <- which.max(b) - 1

        b <- graphEdgeHistogram(g2)
        g2Largest <- which.max(b) - 1

        offset <- length(V(gReturn))
        gReturn <- add.vertices(gReturn, length(V(g2)))

        print(sprintf("g1Largest %.0f g2Largest %.0f",g1Largest,g2Largest))
        print(g1); print(g2); print(gReturn)

        edges <- get.edgelist(g2)
        print("edges"); print(edges)
        nrowsEdges <- nrow(edges)
        if(nrowsEdges > 1) {
          
          for (i in 1:nrowsEdges) {
            j <- edges[i,1] + offset
            k <- edges[i,2] + offset

            print(sprintf("i %.0f j %.0f k %.0f",i,j,k))

            gReturn <- add.edges(gReturn, c(j,k))
          }

          gReturn <- add.edges(gReturn, c(g1Largest, (g2Largest + offset)))
        }
        
      }
  gReturn

}

myNormalizer <- function(data) 
{
                                        #  normalizedData <- list(c(), c(), c(), c())
  normalizedData <- vector("list", length(data))
  for (i in 1:length(data[[1]]))
    {
                                        #    print(sprintf("myNormalizer() i = %.0f",i))
      temp <- 0
      for (j in 1:length(data))
        {
                                        #    print(sprintf("myNormalizer() j = %.0f",j))
          temp <- temp + data[[j]][i]
        }
      for (j in 1:length(data))
        {
          normalizedData[[j]] <- c(normalizedData[[j]], data[[j]][i]/temp)
        }
    }
  normalizedData
}



plotStackedData <- function(xMin, xMax, yMin, yMax, xLabel, yLabel, mainTitle, data, myColors, xSinput=NULL, legendTitles=NULL, legendLocation="bottomright", axisScale=cex.axis,
                            labelScale=cex.lab,
                            legendScale=cex.lab)
  {

    if (is.null(legendTitles) == TRUE)
      {
        myLegend <- columnNames[-1]        
      }

    else
      {
        myLegend <- legendTitles
      }


    plot(x=c(xMin, xMax), y=c(yMin, yMax), type="n",
         main=mainTitle, xlab=xLabel, ylab=yLabel,
         cex.axis=axisScale,
         cex.lab=labelScale)

    if (is.null(xSinput) == TRUE)
      {
        xS <- c(xMin:(xMin + length(data[[1]]) - 1), (xMin + length(data[[1]]) - 1):xMin)

        xS <- xMin:(xMin + length(data) - 1)
      }
    else
      {
        xS <- xSinput[1:length(data)]
      }
    xS <- c(xS, rev(xS))
    ## print("xS");print(xS)

    polyBottom <- rep(0, length(data))

    ## print(sprintf("i = %.0f",i))
    ## print(c(data[[1]],rev(data[[1]])))

    for (j in 1:length(data[[1]]))
      {
        for (i in 1:length(data))
          {

            if (i == 1) 
              {
                polyData <- data[[i]][j] + polyBottom[i]
              }
            else
              {
                polyData <- c(polyData, (data[[i]][j] + polyBottom[i]))
              }
          }

        polyData <- c(polyData,rev(polyBottom))

        ## print("polyData");print(polyData)
        ## print("polyBottom");print(polyBottom)

        polygon(xS, polyData, col=myColors[j], xpd=FALSE)

        for (i in 1:length(data))
          {
            polyBottom[i] <- polyBottom[i] + data[[i]][j]
          }
      }

    legend(x=legendLocation, legend = myLegend, text.col = myColors, cex=legendScale )
  }

plotStackedDataOld <- function(xMin, xMax, yMin, yMax, xLabel, yLabel, mainTitle, data, myColors, xSinput=NULL, legendTitles=NULL, legendLocation="bottomright")
  {

    if (is.null(legendTitles) == TRUE)
      {
        myLegend <- columnNames[-1]        
      }

    else
      {
        myLegend <- legendTitles
      }


    plot(x=c(xMin, xMax), y=c(yMin, yMax), type="n", main=mainTitle, xlab=xLabel, ylab=yLabel)

    if (is.null(xSinput) == TRUE)
      {
        xS <- c(xMin:(xMin + length(data[[1]]) - 1), (xMin + length(data[[1]]) - 1):xMin)

        xS <- xMin:(xMin + length(data[[1]]) - 1)
      }
    else
      {
        xS <- xSinput[1:length(data[[1]])]
      }
    xS <- c(xS, rev(xS))
    ##  print("xS");print(xS)

    polyBottom <- rep(0, length(data[[1]]))

    for (i in 1:length(data))
      {

        ## print(sprintf("i = %.0f",i))
        ## print(c(data[[1]],rev(data[[1]])))

        for (j in 1:length(data[[1]]))
          {
            if (j == 1) 
              {
                polyData <- data[[i]][j] + polyBottom[j]
              }
            else
              {
                polyData <- c(polyData, (data[[i]][j] + polyBottom[j]))
              }
          }
        polyData <- c(polyData,rev(polyBottom))

        ##  print("polyData");print(polyData)
        ##  print("polyBottom");print(polyBottom)

        polygon(xS, polyData, col=myColors[i], xpd=FALSE)

        for (j in 1:length(data[[1]]))
          {
            polyBottom[j] <- polyBottom[j] + data[[i]][j]
          }
      }

    legend(x=legendLocation, legend = myLegend, col = myColors, cex=par("cex.lab") )
  }

setValueBasedOnCommandLine <- function(input, default)
  {
    ## returnValue <- default

    ## if (is.null(input) == FALSE) {
    ##   returnValue <- input
    ## }
    returnValue <- setValue(input, default)
  }

setValueOld <- function(inputValue, default) {
  returnValue <- default
  if (is.null(inputValue) == FALSE) {
    returnValue <- inputValue
  }
  returnValue
}

setValue <- function(inputValue, default)
{
  returnValue <- default
  if (typeof(default) == 'logical')
    {
##      print("type is logical")
      if (is.null(inputValue) == FALSE)
        {
##          print("command line is not null")
          returnValue <- ! default          
        }
    }
  else
    {
      if (is.null(inputValue) == FALSE) {
        returnValue <- inputValue
        
      }
    }
  returnValue
}

reduceMatrix <- function (aMatrix, aList)
{
                                        #	print("in reduceMatrix()")
#  print("reduceMatrix() aList"); print(aList)
                                        #	print(aMatrix)
  bMatrix <- aMatrix[aList,]
                                        #	print(bMatrix)
  if (length(aList) > 1)
    {
      bMatrix <- bMatrix[,aList]
    }
  else
    {
      bMatrix <- bMatrix[aList]
    }
  bMatrix
}

compressGraph <- function(g)
  {
    totalGraph <- get.adjacency(g, type="both", sparse=FALSE)
    ##        print("totalGraph"); print(totalGraph)
    rowsums <- rowSums(totalGraph)
    ##        print("rowsums"); print(rowsums)
    nonEmptyRows <- which (rowsums>0)
    ##      print("nonEmptyRows"); print(nonEmptyRows);print(sprintf("length(nonEmptyRows) = %d", length(nonEmptyRows)))
    if (length(nonEmptyRows) > 0)
      {
        totalGraph <- reduceMatrix(totalGraph, nonEmptyRows)
        ##            print(sprintf("There are %d columns in the final adj Matrix.",ncol(totalGraph)))
        g <- graph.adjacency(totalGraph, mode = "undirected")
      }
    g
  }


"Chuck Cartledge"


rm(list=ls())

library(getopt)

source("~/Dissertation_Stuff/Damage/Second Thoughts/Scripts/myLibrary.R")

countCharOccurrences <- function(char, s) {
    s2 <- gsub(char,"",s)
    return (nchar(s) - nchar(s2))
}

concatenateLines <- function(lines)
    {
        temp <- paste(lines, collapse="")
        temp <- strsplit(temp, split="\\\\", fixed=TRUE)

        for (i in 1:length(temp[[1]]))
            {
                temp[[1]][i] <- paste(temp[[1]][i],"\\\\", sep="")
            }
        temp
    }


cleanFile <- function(inFile)
    {
        returnValue <- tempfile(pattern="tempFile", tmpdir="/tmp", fileext=".tex")
        
        unlink(returnValue)

        rawLines <- readLines(inFile)

        rawLines <- concatenateLines(rawLines)[[1]]
        
        for (line in rawLines)
            {
                temp <- iconv(line, "latin1", "ASCII", sub=" ")
                
                for(d in c("#", "_", "%"))
                {
                    temp <- gsub(d, sprintf("\\\\%s",d), temp)
                }

                numberOfAmpersands <- countCharOccurrences("&", temp)
                ## print(temp);print("numberOfAmpersands");print(numberOfAmpersands)

                if(numberOfAmpersands != 4)
                    {
                        ## print(temp)
                        locations <- unlist(gregexpr("&", temp)[1])
                        ## print(locations)
                        locations <- locations[4:(length(locations)-1)]
                        ## print("locations of &s are:"); print(locations)
                        chars <- substring(temp,seq(1,nchar(temp),1),seq(1,nchar(temp),1))
                        d <- c()
                        for (i in 1:length(chars))
                            {
                                if(i %in% locations)
                                    {
                                        d <- c(d,"\\")
                                    }
                                d <- c(d, chars[i])
                            }
                        temp <- paste(d, collapse="")
                    }
                
                write(temp, file = returnValue, append=TRUE)

                write("\\hline", file = returnValue, append=TRUE)
            }
        returnValue
    }

main <- function(tokens=c("realdonaldtrump"))
    {
        graphImageFile <- "/tmp/graph.png"
        paretoImageFile <- "/tmp/paerto.png"

        totalGraphImageFile <- "/tmp/totalGraph.png"
        totalParetoImageFile <- "/tmp/totalPaerto.png"

        texFile <- "/tmp/report.tex"

        output <- "/tmp/output.tex"

        searchTokens <- tokens
        
        spec <- matrix(c(
            'search', 's', 1, 'character',
            'tex', 't', 1, 'character',
            'smallPareto', 'p', 1, 'character',
            'smallGraph', 'q', 1, 'character',
            'totalPareto','P', 1, 'character',
            'totalGraph','Q', 1, 'character',
            'output', 'o', 1, 'character'
            ),
                       ncol = 4, byrow = TRUE)

        opt <- getopt(spec)

        graphImageFile <-   setValueBasedOnCommandLine(opt$smallGraph, graphImageFile)
        paretoImageFile <-   setValueBasedOnCommandLine(opt$smallPareto, paretoImageFile)

        totalGraphImageFile <-   setValueBasedOnCommandLine(opt$totalGraph, totalGraphImageFile)
        totalParetoImageFile <-   setValueBasedOnCommandLine(opt$totalPareto, totalParetoImageFile)

        texFile <-   setValueBasedOnCommandLine(opt$tex, texFile)
        searchTokens <-   setValueBasedOnCommandLine(opt$search, searchTokens)
        output <-   setValueBasedOnCommandLine(opt$output, output)

        graphImageFile <- strsplit(graphImageFile, ".", fixed=TRUE)[[1]][1]
        paretoImageFile <- strsplit(paretoImageFile, ".", fixed=TRUE)[[1]][1]
        totalGraphImageFile <- strsplit(totalGraphImageFile, ".", fixed=TRUE)[[1]][1]
        totalParetoImageFile <- strsplit(totalParetoImageFile, ".", fixed=TRUE)[[1]][1]

        texFile <- cleanFile(texFile)
        texFile <- strsplit(texFile, ".", fixed=TRUE)[[1]][1]

        
        unlink(output)
        
        for (line in c("\\documentclass[12pt]{article}",
                       "\\input{localPreamble}",
                       "\\input{MyCommands}",
                       "\\input{localCommands}",
                       "\\MyPageSetup",
                       "\\begin{document}",
                       sprintf("\\title{Big Data Velocity,\\\\or Where and Why is this Data Coming so Fast\\\\Searching twitter for: %s}",searchTokens),
                       "\\date{\\today{~}\\currenttime}",
                       "\\author{Tidewater Big Data Enthusiasts\\\\Chuck Cartledge\\\\Developer}",
                       "\\maketitle",
                       "\\pagenumbering{roman}",
                       "\\tableofcontents",
                       "\\listoffigures",
                       "\\listoftables",
                       "\\cleardoublepage",
                       "\\thispagestyle{empty}",
                       "\\pagestyle{plain}",
                       "\\setcounter{page}{1}",
                       "\\pagenumbering{arabic}",
                       "\\section{Introduction}",
                       sprintf("This is an automated report generated by searching twitter using the search token: \\MyCenterOneLine{%s}", searchTokens),
                       "\\section{Local results}",
                       sprintf("An unattended search on twitter as made for the search term; %s. ", searchTokens),
                       "The results are reported \\MyFigureReferenceTwo{fig:sampleConnections}{fig:samplePaerto}.",
                       "Information about the 30 most connected tweeters was also collected\\MyTableReference{tbl:connectedTweeters}.",
                       "\\begin{figure}",
                       "  \\centering",
                       sprintf("  \\includegraphics[width=\\textwidth]{%s}",graphImageFile),
                       "  \\MyCaption{A sample connection graph started from one tweet.}{}{fig:sampleConnections}",
                       "\\end{figure}",
                       "    \\begin{figure}",
                       "      \\centering",
                       sprintf("      \\includegraphics[width=\\textwidth]{%s}",paretoImageFile),
                       "      \\MyCaption{A Pareto graph of connections from the sample graph.}{}{fig:samplePaerto}",
                       "    \\end{figure}",
                       "\\MyLongtableSetup",
                       "    {\\textbf{\\#} & \\textbf{Edges} & \\textbf{ Name} & \\textbf{Description} & \\textbf{Location}}",
                       "    {5}",
                       "    {Most well connected tweeter of sample tweets.}{The entries are ordered by the number of edges that are incident to each node.  Only 30 most connected nodes are shown. The responsible for at least 80\% of the connections are embolden.}{tbl:connectedTweeters}",
                       "    {r r l L{8cm} L{2cm} }",
                       sprintf("    \\input{%s}",texFile),
                       "    \\MyLongtableWrapup",
                       "              \\section{Global results}",
                       "The local results have been incorporated into a growing global picture \\MyFigureReferenceTwo{fig:totalConnections}{fig:totalPaerto}.",
                       "    \\begin{figure}",
                       "      \\centering",
                       sprintf("      \\includegraphics[width=\\textwidth]{%s}",totalGraphImageFile),
                       "      \\MyCaption{A connection graph including all discovered tweeters.}{}{fig:totalConnections}",
                       "    \\end{figure}",
                       "    \\begin{figure}",
                       "      \\centering",
                       sprintf("      \\includegraphics[width=\\textwidth]{%s}",totalParetoImageFile),
                       "      \\MyCaption{A Pareto graph of connections including all discovered tweeters.}{}{fig:totalPaerto}",
                       "    \\end{figure}",
                       "\\cleardoublepage",
                       "\\appendix",
                       "\\section{Misc. files}",
                       "These files were used to create this report:",
                       "\\begin{enumerate}",
                       "\\item Makefile - the makefile that orchestrates the R files used to capture the raw data and create this report \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{Makefile}{}",
                       "\\item hashTables.R - an R support file used by the test.R program \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{Scripts/hashTables.R}{}",
                       "\\item myLibrary.R - an R support file used by the sampleMaker.R program \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{/home/chuck/Dissertation_Stuff/Damage/Second Thoughts/Scripts/myLibrary.R}{}",
                       "\\item samplemaker.R - an R program used to create the \\LaTeX{~} file used to create this report \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{Scripts/sampleMaker.R}{}",
                       "\\item test.R - an R program used to discover and record connections (uses a postgres database) \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{Scripts/test.R}{}",
                       "\\item twitterLibrary.R - an R support file used by the test.R program \\attachfile[author=\"Chuck Cartledge\",icon=Paperclip]{Scripts/twitterLibrary.R}{}",
                       "\\end{enumerate}",
                       "\\end{document}"
                       )
             )
            {
                write(line, file=output, append=TRUE)
            }
    }

main()


"Chuck Cartledge"


rm(list=ls())

library(twitteR)
library(igraph)
library(qcc)
library(methods)
library(DBI)
library(RPostgreSQL)

library(getopt)

source("twitterLibrary.R")

source("hashTables.R")

dumpVariable <- function(var)
    {
        print(sprintf("%s = %s",
                      as.character(substitute(var)),
                      var))
    }

setValueBasedOnCommandLine <- function(input, default)
  {
    returnValue <- setValue(input, default)
  }

setValue <- function(inputValue, default)
{
  returnValue <- default
  if (typeof(default) == 'logical')
    {
      if (is.null(inputValue) == FALSE)
        {
          returnValue <- ! default          
        }
    }
  else
    {
      if (is.null(inputValue) == FALSE) {
        returnValue <- inputValue
      }
    }
  returnValue
}



resetDB <- function()
    {
        command <- "psql -o /tmp/output.txt -f psqlCommands.psql"
        system(command)
    }



connectToDatabase <- function(dataBase)
    {
        drv <- dbDriver("PostgreSQL")
        returnValue <- dbConnect(drv, dbname = dataBase)

        returnValue
    }


storeInDatabase <- function(connections)
    {
        database <- "chuck"

        con <- connectToDatabase(database)

        data <- hashTableList(connections) ## [1:1000]

        relations <- splitConnections(data)

        for (i in 1:length(relations[,"from"]))
            {
                line <- sprintf("insert into connections values ('%s', '%s')",
                                relations[i,'from'], relations[i,'to'])
                dbGetQuery(con, line)
            }

        dbDisconnect(con)
    }

reportConnections <- function(connections, texFile, percentage, maxReport=20)
    {
        data <- hashTableList(connections)# [1:1000]
        temp <- splitConnections(data)

        ## print("temp");print(temp)

        ends <- c(temp[,"from"], temp[,"to"])

        ## print("ends");print(ends)
        
        edges <- length(ends)/2

        
        ## print("table(ends)");print(table(ends))
        
        d <- sort(table(ends), decreasing=TRUE)

        threshold <- edges * percentage / 100

        count <- 0

        metThreshold <- FALSE
        boldingStart <- "\\textbf{"
        boldingEnd <- "}"
        numberToProcess <- min(maxReport, length(d))
        iCounter <- 0
        for (i in 1:numberToProcess)
            {
                user <- names(d[i])

                print(sprintf("Processing %s %.0f of %.0f",
                              user, i, numberToProcess))

                tryCatch(
                    {info <- getUser(user)
                     ## print(str(info))

                     lang <- info$getLang()

                     if (lang == "en")
                         {

                     description <- info$getDescription()
                     location <- info$getLocation()
                 }
                     else
                         {
                             temp <- "lang not English, data ignored"
                             description <- temp
                             location <- temp
                         }
                     count <- count + d[[i]]
                     if ((count > threshold) && (metThreshold == FALSE))
                         {
                             print("Edges exceeded expectation.")
                             metThreshold <- TRUE
                         }

                     iCounter <- iCounter + 1
                     line <- sprintf("%s\\numprint{%f}%s &  \\numprint{%f} &  %s & %s & %s \\\\",
                                     boldingStart,
                                     iCounter,
                                     boldingEnd,
                                     d[[i]], user, description, location)

                     if (metThreshold == TRUE)
                         {
                             boldingStart <- ""
                             boldingEnd <- ""
                         }
                     
                     ## print(line)
                     write(line, file=texFile, append=TRUE)
                 }, error=function(e){print("There was an error with processing.")
                                      print(e)}
                    )
                
            }
    }


splitConnections <- function(data)
    {
        from <- c()
        to <- c()
        weight <- c()
        for (d in data)
            {
                temp <- strsplit(d, split=" -> ", fixed=TRUE)
                from <- c(from, temp[[1]][1])
                to <- c(to, temp[[1]][2])
                weight <- c(weight, 1)
            }

        returnValue <- data.frame(from=from, to=to, weights=weight, stringsAsFactors=FALSE)

        returnValue
    }

recordConnection <- function(src, other, connections)
    {
        connection <- sprintf("%s -> %s", src, other)
        hashTableInsert(connection, "Y", connections)
    }

plotConnections <- function(connections, graphFile="/tmp/graph.png", paretoFile="/tmp/paerto.png")
    {
        data <- hashTableList(connections) ## [1:1000]

        relations <- splitConnections(data)
        ## print(relations)

        plotConnectionsWorker(relations, graphFile, paretoFile)
    }


plotConnectionsDB <- function(database, graphFile="/tmp/graph.png", paretoFile="/tmp/paerto.png")
    {
        con <- connectToDatabase(database)

        query <- "select fromNode, toNode from connections"

        d <- dbGetQuery(con, query)

        d <- as.data.frame(d, stringsAsFactors = FALSE)

        names(d) <- c("from", "to")
        ## print(typeof(d))
        ## print(head(d))

        plotConnectionsWorker(d, graphFile, paretoFile)
        
        dbDisconnect(con)
    }
        

plotConnectionsWorker <- function(relations, graphFile, paretoFile)
    {
        from <- relations[,"from"]
        to <- relations[,"to"]
        
        g <- graph.data.frame(relations, directed=TRUE)

        main <- sprintf("%.0f unique nodes, %.0f edges",
                        length(unique(sort(c(from, to)))),
                        length(from)
                        )

        png(filename=graphFile, width=960, height=960, type="cairo-png")
        set.seed(1)

        ## plot(g, edge.width=E(g)$weight, main=main)
        g <- set.vertex.attribute(g,"name",value=seq(1:length(V(g))))
        
        plot(g,layout=layout.fruchterman.reingold(g,weights=E(g)$weight^3),
             vertex.size=0,
             vertex.label=NA,
             main=main)

        dev.off()

      
        breaks <- 20
        
        d <- degree(g, mode="all")
        d <- hist(d, breaks=seq(0, max(d) + breaks, by=breaks), plot=FALSE)
        ## print(d)

        counts <- c()
        for (i in 1:length(d$counts))
            {
                if(d$counts[i] > 0)
                    {
                        counts <- c(counts, rep(d$mids[i], d$counts[i]))
                    }
            }

        ## print(counts)
        temp <- table(counts)
        ## print(temp)
        ## names(temp) <- labels
        ## print(temp)

        png(filename=paretoFile, width=960, height=960, type="cairo-png")
        
        pareto.chart(temp, main="Degree distribution")

        dev.off()
    }

addNewScreenName <- function(screenName, toBeProcessed, processed, type)
    {
        if(is.null(hashTableLookup(screenName, processed)) == TRUE)
            {
                if(is.null(hashTableLookup(screenName, toBeProcessed)) == TRUE)
                    {
                        hashTableInsert(screenName, "Y", toBeProcessed)
                        print(sprintf("%s: Added %s to toBeProcessed", type, screenName))
                    }
            }
    }


main <- function(tokens=c("realdonaldtrump"))
    {
        init2()

        graphImageFile <- "/tmp/graph.png"
        paretoImageFile <- "/tmp/paerto.png"

        totalGraphImageFile <- "/tmp/totalGraph.png"
        totalParetoImageFile <- "/tmp/totalPaerto.png"

        texFile <- "/tmp/report.tex"

        searchTokens <- tokens
        
        spec <- matrix(c(
            'search', 's', 1, 'character',
            'tex', 't', 1, 'character',
            'smallPareto', 'p', 1, 'character',
            'smallGraph', 'q', 1, 'character',
            'totalPareto','P', 1, 'character',
            'totalGraph','Q', 1, 'character'
            ),
                       ncol = 4, byrow = TRUE)

        opt <- getopt(spec)

        graphImageFile <-   setValueBasedOnCommandLine(opt$smallGraph, graphImageFile)
        paretoImageFile <-   setValueBasedOnCommandLine(opt$smallPareto, paretoImageFile)

        totalGraphImageFile <-   setValueBasedOnCommandLine(opt$totalGraph, totalGraphImageFile)
        totalParetoImageFile <-   setValueBasedOnCommandLine(opt$totalPareto, totalParetoImageFile)

        texFile <-   setValueBasedOnCommandLine(opt$tex, texFile)
        searchTokens <-   setValueBasedOnCommandLine(opt$search, searchTokens)


        dumpVariable(graphImageFile)
        dumpVariable(paretoImageFile)
        dumpVariable(totalGraphImageFile)
        dumpVariable(totalParetoImageFile)
        dumpVariable(texFile)
        dumpVariable(searchTokens)

        ## quit()
        
        toBeProcessed <- hashTableCreate()

        processed <- hashTableCreate()

        connections <- hashTableCreate()
        
        searchString <- paste(searchTokens, collapse="+")

        print(searchString)
        
        percentage <- 85
        maxReport <- 30
        
        sourceLimit <- 10

        d <- c()

        counter <- 0
        counterLimit <- 10

        while((length(d) == 0) && (counter < counterLimit))
            {
                counter <- counter + 1
                print(sprintf("Searching for: %s attempt %.0f of %.0f",
                              searchString, counter, counterLimit))
                d <- searchTwitter(searchString, n=3, since="2016-02-02")
            }


        if (length(d) == 0)
            {
                print(sprintf("Unable to find tweets for: %s after %.0f tries.  Bailing.", searchString, counter))
                return(-1)
            }
        
        print(d)


        tweeters <- c()

        ## use the str() function to see the names/functions in an S4 data type
        for (i in 1:length(d))
            {
                ## screenName <- strsplit(d[[i]]$getScreenName(), split=":")[[1]][1]
                ## tweeter <- d[[i]]$getId()
                ## tweeters <- c(tweeters, tweeter)

                ## hashTableInsert(tweeter, screenName, toBeProcessed)
                screenName <- d[[i]]$getScreenName()
                tweeters <- c(tweeters, screenName)

                hashTableInsert(screenName, "Y", toBeProcessed)
                ## print("raw tweet"); print(d[[i]]); print(str(d[[i]]))
            }

        print("Looking for information on these screen names:")
        print(tweeters)

        if (FALSE)
            {
                for (sender in tweeters)
                    {
                        info <- getUser(sender)
                        print(str(info))
                        print(info$getFollowers())
                    }
            }
        else
            {
                sourceCounter <- 1
                tweetersToProcess <- hashTableList(toBeProcessed)
                info <- NULL
                while ((length(tweetersToProcess) > 0) && (sourceCounter <= sourceLimit))
                    {
                        screenName <- tweetersToProcess[1]

                        
                        ## print(src)
                        ## screenName <- hashTableLookup(src, toBeProcessed)

                        print(sprintf("Processing screenName %s %.0f of %.0f",
                                      screenName, sourceCounter, sourceLimit))
                        hashTableDelete(screenName, toBeProcessed)
                        hashTableInsert(screenName, "Y", processed)

                        returnValue <- tryCatch({
                            print(sprintf("Getting information about %s", screenName))
                            info <- getUser(screenName)
                            ## print("str(info)");print(str(info))
                            followers <- info$getFollowers()

                            print("Processing followers.")

                            i <- 0
                            for (f in followers)
                                {
                                    i <- i + 1
                                    follower <- f$getScreenName()
                                    ## print(sprintf("follower %.0f %s", i, follower))
                                    
                                    ## print(str(followers[i]))

                                    recordConnection(screenName, follower, connections)
                                    
                                    addNewScreenName(follower, toBeProcessed, processed, "Follower")
                                }
                        }, error=function(e){print("There was an error with followers.");print(e)}
                                                )
                        returnValue <- tryCatch({
                            ## info <- getUser(screenName)
                            friends <- info$getFriends()

                            print("Processing friends.")
                            
                            i <- 0                            
                            for (f in friends)
                                {
                                    i <- i + 1
                                    friend <- f$getScreenName()
                                    ## print(sprintf("friend %.0f %s", i, friend))

                                    recordConnection(screenName, friend, connections)
                                    recordConnection(friend, screenName, connections)

                                    addNewScreenName(friend, toBeProcessed, processed, "Friend")
                                }
                            
                        }, error=function(e){print("There was an error with friends.");print(e)}
                                                
                                                )
                        ## print("followers"); print(followers); print(str(followers))

                        tweetersToProcess <- hashTableList(toBeProcessed)

                        sourceCounter <- sourceCounter + 1
                    }
                print(hashTableList(connections))

                plotConnections(connections, graphImageFile, paretoImageFile)

                unlink(texFile)
                
                reportConnections(connections, texFile, percentage, maxReport)

                storeInDatabase(connections)
            }

        plotConnectionsDB("chuck", totalGraphImageFile, totalParetoImageFile)
        print("Normal end of processing.")
    }

main()
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keyAndSecret <- function()
    {
        key <- "use personal twitter key cc..."
        secret <- "use personal twitter secret Db..."

        list(key=key, secret=secret)
    }


init <- function(reset=FALSE)
    {
        oauathFileName <- "credential_oauth"

        oauathFileNamePEM <- "cacert.pem"
        
        if ((file.exists(oauathFileName) && (reset == FALSE)))
            {
                load(oauathFileName)
            }
        else
            {
                require(ROAuth)

                temp <- keyAndSecret()
                key <- temp$key
                secret <- temp$secret

                credential <- OAuthFactory$new(consumerKey=key,
                                               consumerSecret=secret,
                                               requestURL='https://api.twitter.com/oauth/request_token',
                                               accessURL='https://api.twitter.com/oauth/access_token',
                                               authURL='https://api.twitter.com/oauth/authorize')

                options(RCurlOptions = list(cainfo = system.file("CurlSSL", "cacert.pem", package = "RCurl")))
                download.file(url="http://curl.haxx.se/ca/cacert.pem", destfile=oauathFileNamePEM)
                credential$handshake(cainfo=oauathFileNamePEM)
                registerTwitterOAuth(credential)

                save(credential, file=oauathFileName)
            }
        returnValue <- credential

        returnValue
    }

init2 <- function(reset=FALSE)
    {
        dataFile <- "twitter_oauth"

        if ((file.exists(dataFile) && (reset == FALSE)))
            {
                load(dataFile)
            }
        else
            {
                temp <- keyAndSecret()
                key <- temp$key
                secret <- temp$secret
                
                save(list=c("key", "secret"), file= dataFile)
            }

        setup_twitter_oauth(key, secret)
    }
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