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1 Introduction

The Tidewater Big Data Enthusiasts (TBDE) meet-up was established in September 2015
as a social organization of people interested in all aspects of Big Data. Big data is not a
well defined term, and seems to vary from source to source [Il, 2, [3, 5 [7, 8, 10]. TBDE has
taken the approach that any processing that cannot be done in a timely manner in a single
machine falls under the Big Data umbrella. One of these areas is how to visualize data of
different types in different ways. This report contains a few different ways to look at data
from flickr, a picture sharing site. The number of pictures, their location, time of day, and
time of date could be used as a surrogate for the how popular a location is when. (The
reality is that we are only seeing what people uploaded to flickr.) Some of the ideas in this
report are base on Yau’s work [13] [14].

To set the “scene,” we are going to assume three different actors in this Big Data explo-
ration. They are:

e Data visionary: the visionary source or leader of the exploration. This is the one who
says: how about we ..., or what would happen if we ..., or can we find a relationship
between ... A visionary has original ideas about what could be.

e Data broker: the source of the data. Any particular data exploration may involve
more than one data broker. The data provided by the broker could be in any format,
and could be very messy.

e Data scientist: the one who “connects the dots” between what the broker provides
and what the visionary sees. The data scientist makes the vision real. A data scientist
may engage in “data exploration” while working towards the visionary’s goal. The
classical steps in data exploration are:

— Computing descriptive statistics as needed (mean, mode, median, and so on),

— Understanding the overall shape and flow of the data (where does the data come
from, how was it collected, are the same collection techniques used through out
the life of the data collection process, etc.),

— Dispersion (is the data skewed to the left, right, up, down, and why), and
— Visualizing the data (telling a story with the data).

2 Approach

Based on ideas from Yau’s book [I4], various aspects of pictures from flickr were investi-
gated. The general question of interest is: Where and when are areas popular based on flickr
pictures? The question could be used (in a very limited sense), to help city planners and
tourist operators focus their attentions.



flickr has an web based application program interface (API)E] to allow non-human access
to their database of pictures. One of the API methods is called: flickr.photos.search which
takes as some of its arguments a latitude longitude bounding box. Given a bounding box,
flickr will return a list of photos that were claimed to be created within that box. Many
times, there is a lot of meta-data associated with an image that the person creating the
image (with a camera, or smart-phone) is unaware is being attached to the image. This
additional information is called exchangeable image file (exif)ﬂ. The exif data can include
things about the camera settings, time when the picture was created, where the picture was
created, etc. When a person uploads an image to flickr, the exif data may be uploaded as
well. The flickr.photos.search API method as well as others, works based on the exif data
associated with the image.

The intended users (city planners, and tour operators) generally don’t think in terms
of latitude longitude bounding boxes. They think in terms of cities, states, locales, etc. A
prototype program was written to:

1. Take a city state name combination,

2. Identify the ZIP Codes associate with that cityf}

3. Identify the bounding box for each ZIP Code Tabulation Ared]
4. Convert it into a latitude longitude bounding box,

5. Query flickr,

6. Perform simple analysis on the data,

7. “Bin” the latitude and longitudes of all pictures returned from Flickr (bin size = 1073
degrees of latitude ~ 111 meters),

8. Query Google for a list of named location in each bin (the number of API calls that
can be made per day is limited, so there is no guarantee that all bins will be serviced),

9. Report the 25 most often named locations, and

10. Create the report you are reading.
By default, the program collects data from 200 pictures on:
e Chesapeake, VA

"https://www.flickr.com/services/api/
Zhttps://en.wikipedia.org/wiki/Exchangeable_image_file_format
3http://www.unitedstateszipcodes.org/zip-code-database/
“https://www.census.gov/geo/maps—data/data/cbf/cbf_zcta.html


https://www.flickr.com/services/api/
https://en.wikipedia.org/wiki/Exchangeable_image_file_format
http://www.unitedstateszipcodes.org/zip-code-database/
https://www.census.gov/geo/maps-data/data/cbf/cbf_zcta.html

e Fairbanks, AK

e Hampton, VA

e Honolulu, HI

e Norfolk, VA

e Portsmouth, VA

e Reno, NV

e Virginia Beach, VA

For each city, three plots are created:

1. A simple scatter plot of each picture based on its latitude and longitude. The title for
this plot shows the number of pictures that were evaluated. This number might be less
than the number available from flickr. This plot is typical of “quick and dirty” data
exploration, and may not be too helpful.

2. A time oriented plot of the pictures. Each picture has the date and time it was created.
The date is converted to a day number and plotted on the X-axis. The time the image
was created is converted to a 24 hour time and plotted on the Y-axis. The combination
shows seasonal, and day time variations. The title for this plot shows the range of dates
as reported by the exif data. In some cases the dates are obviously wrong (dates in
the future, or probably dates from before 1970).

3. A geographic plot based on ggplot data showing where each picture was taken. This
is useful to get a feel where things are happening.

For each city, a summary table of named locations is created using the gridded data.
Each grid is passed to a Google API that returns all the named locations within that grid.
This can be a time consuming process because the API limits how many calls can be made
per day, and how fast the calls can be made. A record is kept of every named location
returned by the API. After all the API calls are made, the records are sorted to identify
the 25 most often returned names. The summary table lists these “often named” locations.
Some names are very generic, while others are uniquely identifiable.

The program has the option to create an interactive image for external use (see Figure|l]).
The option is normally disabled because of the length of time it can take to start internal
JavaScript processes. An image with a few hundred icons (as in the sample figure), is fairly
fast. An image with thousands of icons can take a long time to load. Once the image is
loaded, processing time to pan the image, zoom in and out, change aspect ratios, etc. is very
fast.



@ | file:///tmp/RtmpD7Cm3q/map45453basca21.html ¢ | |Q zip code tabulation areas >4 & wBE 9 -]

1o | Satelite |

Figure 1: Sample interactive map. The interactive image can be VERY slow to load depend-
ing on the number of icons that are displayed.



The program is attached to this PDF report ={I={Ir.

Notes on using “binned” geographic data.
The data returned from flickr and Google is approximate because of the binning of
the location data. Binning data is a “quick and easy” way to get a feel for how data
looks. The technique works well when the data is “reasonable.” Geographic data
may not be reasonable. The geographic extents (its minimum and maximum values)
in latitude and longitude is based on the extents of the ZIP Code Tabulation Areas
(ZCTAs) associated with that city. If a ZCTA is rectangular then its extents accurately
reflect the area it encompasses (see Figure [2a). If the ZCTA is roughly circular, then
area in the binned extents are not part of the ZCTA but the binned extents will be
included (see Figure . An extreme case of binned data being too generous would
be a fish hook shaped area, where the majority of the area is outside the ZCTA. Both
the flickr and Google APIs use latitude and longitude extents. Both may return data
that is outside the ZCTAs of interest. The collectDataFromFlickrWorker function in
the flickr.R R script, could be improved by checking the location of each flickr image
to see if it was inside a ZCTA rather than just blindly assuming it is correct]

@Application of the point.in.polygon() function from the sp package may be appropriate.

Notes on flickr data.

flickr is the source of the data used in this report. People are the source of the data
that flikr provides to us. Our software makes very few assumptions about the quality
of the data. Detailed analysis of the data is beyond the purpose of this report. Very
limited analysis is done, and is summarized in the title of the plot. These are a few
things to watch for in the titles:

e the percentage can be greater than 100 because the total number of pictures
available can decrease while downloading data,

e there have been cases where the positional information is inconsistent (or unre-
liable),

e pictures taken before 2000 may be questionable,

e pictures taken in the future are probably timestamped incorrectly.




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
  }



initDatabases <- function(placesOfInterest)
{
    file <- "/tmp/Temp/USZCTA5.zip"
    if (file.exists(file) == FALSE)
    {
        command <- "rm -rf /tmp/Temp; mkdir -p /tmp/Temp; cp ~/CLC-Ent/BigDataEnthusiasts/ZCTA/Data/USZCTA5.zip /tmp/Temp ; cd /tmp/Temp; unzip *zip"
        system(command)
    }

    file <- "/tmp/Also/zipcode.zip"
    if (file.exists(file) == FALSE)
    {
        command <- "rm -rf /tmp/Also; mkdir -p /tmp/Also; cp ~/CLC-Ent/BigDataEnthusiasts/ZCTA/Data/zipcode.zip /tmp/Also ; cd /tmp/Also; unzip *zip"
        system(command)
    }
}

collectZips <- function(gazetteerFile, locales=list(c("Virginia Beach", "VA")))
    {
        ## print(sprintf("%s() gazetteerFile = %s", as.character(match.call()[[1]]), gazetteerFile))
        z <- c()
        zipToCity <- read.csv(gazetteerFile)

        ## print(sprintf("locales = %s", locales))
        for (i in 1:length(locales))
            {
                city <- locales[[i]][1]
                state <- locales[[i]][2]
                f <- zipToCity[zipToCity$state == state ,]
                g <- f[f$city == city,]
                z <- c(z, g$zip)
            }
        z
    }




rm(list=ls())

library(methods)
library(sp)
library(spacetime)
library(bitops)

library(RCurl)
library(RJSONIO)

library(plotGoogleMaps)

library(ggplot2)
library(ggmap)

library(maptools)

library(getopt)

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


source("~/CLC-Ent/BigDataEnthusiasts/Medicare/Scripts/library.R")

## https://maps.googleapis.com/maps/api/place/nearbysearch/json?location=-33.8670522,151.1957362&radius=500&types=food&name=cruise&key=AIzaSyBI2rOYEPGa2MProz1MQ5Czy4ij7NZSkwA
## https://developers.google.com/places/web-service/search?hl=en

inArea <- function(lat, lon)
    {
        ## print(sprintf("%s() made it here. lat = %f", as.character(match.call()[[1]]), lat))
        
        polys <- get("polys", envir=.GlobalEnv$myGlobal)

        numberOfPolys <- length(lengths(polys))

        ## print(numberOfPolys)
        
        ## print(polys[[1]][[1]]@coords)
        ## print(polys[[4]][[1]]@coords)

        indices <- seq(1, numberOfPolys, by=3)
        
        for (i in indices)
            {
                ## print(sprintf("%.0f of %.0f", i, numberOfPolys))
                ## print(polys[[i]][[1]]@coords)
                returnValue <- testInArea(lat, lon, polys[[i]][[1]]@coords[,2], polys[[i]][[1]]@coords[,1])

                if(returnValue == TRUE)
                    break
            }
       
        returnValue
    }

testInArea <- function(lat, lon, polyLat, polyLon)
    {
        ## print(sprintf("%s() made it here. lat = %f lon = %f",
        ##               as.character(match.call()[[1]]),
        ##               lat,
        ##               lon))
        ## print(polyLat)
        ## print(polyLon)
        
        returnValue <- TRUE

        inOrOut <- point.in.polygon(lon, lat, polyLon, polyLat)

        ## print(inOrOut)
        if (inOrOut == 0)
            {
                returnValue <- FALSE                
            }
        else
            {
                ## postscript(file="/tmp/temp.eps")
                ## plot(polyLon, polyLat)
                ## points(lon, lat, col="red", cex=4)
                ## dev.off()
            }
        
        returnValue
    }


summarizePlacesOfInterest <- function(points, df, outFile, placesOfInterest, totalCalls, failedCalls)
    {
        ## print(df)        
        temp <- as.data.frame(table(points))

        ordered <- temp[order(-temp$Freq),]

        maxNumberOfEntries <- 25

        numberOfPlaces <- length(ordered$Freq)
        numberOfEntries <- min(maxNumberOfEntries, max(1, numberOfPlaces))

        totalPlaces <- 0
        listedPlaces <- 0

        for (i in 1:numberOfPlaces)
            {
                numReports <- ordered$Freq[i]
                
                totalPlaces <- totalPlaces + numReports

                if (i <= numberOfEntries)
                    {
                    listedPlaces <- listedPlaces + numReports
                    }
            }
        
        line <- sprintf("\\begin{table}\\setlength{\\extrarowheight}{3pt}\\centering\\MyCaption{%s, %s places of interest.}{The most frequently identified locations (\\numprint{%f} out of \\numprint{%f}) as per the Google API (\\numprint{%f} API calls, \\numprint{%f} failed, success rate %.1f per cent).}{tb:%s-%s}\\begin{tabular}{r l r}\\MyHline\\textbf{Ranking}&\\textbf{Name}&\\textbf{Count}\\\\\\hline",
                        placesOfInterest[1],
                        placesOfInterest[2],
                        listedPlaces,
                        totalPlaces,
                        totalCalls,
                        failedCalls,
                        ((totalCalls - failedCalls)/totalCalls * 100),
                        placesOfInterest[1],
                        placesOfInterest[2]
                        )
        
        write(line, file=outFile, append=TRUE)


        ## print(ordered)
        for (i in 1:numberOfEntries)
            {
                place <- strsplit(as.character(ordered$points[i]), split="#")[[1]][2]
                place <- gsub("&", replacement=" and ", place)
                ## print(sprintf("%s() place =>%s<=",
                ##               as.character(match.call()[[1]]),
                ##               place))
                line <- sprintf("%.0f &%s & %s\\\\",
                                i,
                                place,
                                as.character(ordered$Freq[i])
                                )
                write(line, file=outFile, append=TRUE)
                
                print(line)
            }
        
        line <- "\\MyHline\\end{tabular}\\end{table}"
        write(line, file=outFile, append=TRUE)
        
    } 


initBasedOnCommandLineOptions <- function()
    {
        myGlobal <- new.env()
        placesOfInterest <- list(
            c("Norfolk","VA"),
            c("Chesapeake", "VA"),
            c("Portsmouth", "VA"),
            c("Virginia Beach", "VA"),
            c("Hampton", "VA"),
            c("Fairbanks", "AK"),
            c("Reno","NV"),
            c("Honolulu", "HI")
            )
        
        spec <- matrix(c(
            'city', 'C', 1, 'character',
            'state', 'S', 1, 'character',
            'all', 'A', 0, 'character',
            'limit', 'a', 1, 'double',
            'googleInteractive', 'G', 0, 'character'
            ),
                       ncol = 4, byrow = TRUE)
        city <- NULL
        state <- "VA"
        all <- FALSE
        googleInteractive <- FALSE
        limit <- -1
        
        opt <- getopt(spec)

        city <-   setValueBasedOnCommandLine(opt$city, city)
        state <-   setValueBasedOnCommandLine(opt$state, state)
        all <-   setValueBasedOnCommandLine(opt$all, all)
        googleInteractive <-   setValueBasedOnCommandLine(opt$googleInteractive, googleInteractive)
        limit <-   setValueBasedOnCommandLine(opt$limit, limit)

        assign("myGlobal", myGlobal, envir=.GlobalEnv)
        assign("all", all, envir=myGlobal)
        assign("limit", limit, envir=myGlobal)
        assign("googleInteractive", googleInteractive, envir=myGlobal)
        assign("maxNumberOfPictures", 0, envir=myGlobal)
        
        if(is.null(city) == FALSE)
            {
                temp <- list(c(city, state))
                placesOfInterest <- c(placesOfInterest, temp)
            }

        
        returnValue <- placesOfInterest
        
        returnValue
    }

initTexFile <- function(outFile)
    {
        lines <- c(
            "\\documentclass[12pt]{article}",
            "\\input{localPreamble}",
            "\\input{MyCommands}",
            "\\input{localCommands}",
            "\\newcommand{\\MyTitleCommand}[0]{Big Data Visualization Tools and Techniques Applied to the Examination of flickr Picture Locations in Selected Cities}",
            "\\MyPageSetup",
            "\\begin{document}",
            "\\title{\\MyTitleCommand}",
            "\\date{\\today{} at {}\\currenttime}",
            "\\author{Tidewater Big Data Enthusiasts\\\\Chuck Cartledge\\\\Developer}",
            "\\maketitle",
            "\\pagenumbering{roman}",
            "\\tableofcontents",
            "\\listoffigures",
            "\\cleardoublepage",
            "\\thispagestyle{empty}",
            "\\pagestyle{plain}",
            "\\setcounter{page}{1}",
            "\\pagenumbering{arabic}",
            "\\input{explanation}",
            "\\cleardoublepage",
            "\\input{references}"
            )
        write(lines, file=outFile, append=FALSE)
    }

finalizeTexFile <- function(outFile)
    {
        lines <- c(
            "\\cleardoublepage",
            "\\input{notes}",
            "\\end{document}"
            )
        write(lines, file=outFile, append=TRUE)
    }

getZipCodeLimits <- function(d, outFile, placesOfInterest, ...)
{
    print(sprintf("Processing data to plot by ZIPs of interest for %s.",d))
    places <- placesOfInterest
    gazetteerFile <- "/tmp/Also/zipcode.csv"

    polys <- list()

    maxX <- -999999
    minX <- -maxX
    maxY <- maxX
    minY <- minX

    zipCodes <- collectZips(gazetteerFile, list(c(places)))

    ## print(sprintf("Zip codes for %s are:", places[[i]][1])); print(zipCodes)
    
    state <- places[2]

    print(sprintf("Reading data for state %s", state))
    
    shapeFileIn <- sprintf("/tmp/Temp/%s/zcta5.shp",state)

    d <- readShapeSpatial(shapeFileIn, delete_null_obj=TRUE)

    for (zip in zipCodes)
        {
            zipIndices <- which(d@data$ZCTA5CE %in% zip)
            if (length(zipIndices) == 0)
                {
                    temp <- "None found."
                }
            else
                {
                    temp <- sprintf("zipIndices = %.0f", zipIndices)
                }
            print(sprintf("Processing ZIP code %.0f. %s", zip, temp))

            for (k in zipIndices)
                {
                    
                    l <- length(polys) + 1
                    polys[[l]] <- d@polygons[k][[1]]@Polygons
                    polys[[l + 1]] <- zip
                    ## polys[[l + 2]] <- myColors[runif(1, min = 1, max = (length(myColors) + 1))]

                    polys[[l + 2]] <- "white"

                    for(m in 1:length(polys[[l]]))
                        {
                            coords <- polys[[l]][[m]]@coords
                            maxX <- max(maxX, coords[,1])
                            minX <- min(minX, coords[,1])
                            maxY <- max(maxY, coords[,2])
                            minY <- min(minY, coords[,2])
                        }
                }
        }

    assign("polys", polys, envir=.GlobalEnv$myGlobal)
    returnValue <- c(minY, maxY, minX, maxX)

    returnValue
}

getYears <- function(df)
    {

        temp <- function(x)
            {
                strsplit(x, "-")[[1]][1]
            }
        years <- lapply(df$dateStr, temp)

        returnValue <- as.numeric(unlist(years))

        returnValue
    }

ggMapPlot <- function(df,saveFile="/tmp/temp.png")
    {
        lat <- df$latitude #define our map's ylim
        lon <- df$longitude #define our map's xlim
        ## lon <- c(-38.31,-35.5)
        ## lat <- c(40.96, 37.5)
        ## df <- as.data.frame(cbind(lon,lat))

                                        # getting the map
        mapgilbert <- get_map(location = c(lon = mean(lon), lat = mean(lat)), zoom = 10,
                              ## maptype = "satellite",
                              ## scale = 2   # scale %in% c(1, 2, 4) 
                              maptype = "hybrid",
                              scale = 4
                              )

                                        # plotting the map with some points on it
        g <- ggmap(mapgilbert) +
            geom_point(data = data.frame(lon, lat), aes(x = lon, y = lat, fill = "red", alpha = 0.8), size = 5, shape = 21) +
                guides(fill=FALSE, alpha=FALSE, size=FALSE)

        ggsave(g, file=saveFile, width=5, height=5, type="cairo-png")
    }


googleMapPlot <- function(df, file)
    {
        ## http://stackoverflow.com/questions/23130604/r-plot-coordinates-on-map
        ## This is not a mistake.  R and Google Maps work in x,y coordinates not latitude,longitude
        lat <- df$longitude
        lon <- df$latitude
        ## print(lat);print(lon)
                                        # make your coordinates a data frame 
        pictures <- as.data.frame(cbind(lon=lon,lat=lat))
                                        # make it a spatial object by defining its coordinates in a reference system
        coordinates(pictures) <- ~lat+lon 
                                        # you also need a reference system, the following should be a fine default
        proj4string(pictures) <- CRS("+init=epsg:4326 +proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgs84=0,0,0")
                                        # Note: it is a short for: 
        ## CRS("+init=epsg:4326")
        ## > CRS arguments:
        ## >  +init=epsg:4326 +proj=longlat +datum=WGS84 +no_defs +ellps=WGS84 +towgs84=0,0,0 

                                        # then just plot
        baseMap <- plotGoogleMaps(pictures, filename=file)

        ## plotGoogleMaps(baseMap,
        ##                add=TRUE,
        ##                mapTypeId='TERRAIN',
        ##                filename='myMap2.htm')
    }

simplePlot <- function(df, saveFile)
    {
        postscript(file=saveFile, width=480, height=960)

        maxNumberOfPictures=as.numeric(get("maxNumberOfPictures", envir=.GlobalEnv$myGlobal))

        oldPars <-par()
        ## initMyPar()
        par(mfrow=c(2,1))
        main <- sprintf("%.0f pictures of possible %.0f (%.2f%s)",
                        length(df$longitude),
                        maxNumberOfPictures,
                        (length(df$longitude)/maxNumberOfPictures * 100),"%"
                        )
        
        plot(df$longitude, df$latitude, xlab="Longitude", ylab="Latitude", main=main)
        first <- strsplit(min(df$dateStr), " ")[[1]][1]
        last <-  strsplit(max(df$dateStr), " ")[[1]][1]
        main <- sprintf("From %s to %s", first, last) 
        plot(df$dayNumber, df$time, main=main, xlab="Month", ylab="24 hour clock", xaxt="n", xlim=c(0,367))
        dayMonth <- 30*seq(0,11)
        labels=c("Jan", "Feb", "Mar", "Apr", "May", "Jun", "Jul", "Aug", "Sep", "Oct", "Nov", "Dec")
        axis(1, at=dayMonth,labels=labels )

        ## years <- getYears(df)
        ## hist(years, breaks=seq(min(years), max(years)),
        ##      main="Histogram of pictures by year.",
        ##      xlab="Year",
        ##      ylab="Number of pictures")
        
        dev.off()

        par(oldPars)
    }


createTexFile <- function(d, outFile, placeOfInterest, dataDir, df)
{
    funcs <- c(collectDataFromFlickr,
               createSectionHeading,
               createImageFiles,
               createInterestList
               )

    for (f in funcs)
        {
            df <- f(d=d, outFile=outFile, placesOfInterest=placeOfInterest, dataDir=dataDir, df=df)
        }

    line <- "\\cleardoublepage"
    write(line, file=outFile, append=TRUE)
}


collectDataFromFlickrWorker <- function(    minLat=36.5,     maxLat=37,     minLon=-77,     maxLon=-75.5)
    {
        perPage <- 1000
        page <- 1
        count <- 0

        countLimit <-  200
        
        if (get("limit", envir=.GlobalEnv$myGlobal) >0)
            {
                countLimit <- get("limit", envir=.GlobalEnv$myGlobal)
            }

        if (get("all", envir=.GlobalEnv$myGlobal) == TRUE)
            {
                countLimit <-  .Machine$integer.max
            }

        oldCountLimit <- countLimit

        df <- data.frame(url=character(),
                         dateStr=character(),
                         dayNumber=integer(),
                         time=integer(),
                         latitude=double(),
                         longitude=double(),
                         stringsAsFactors=FALSE) 
        
        repeat {

            url <- sprintf("https://api.flickr.com/services/rest/?method=flickr.photos.search&api_key=%s&bbox=%f%s%f%s%f%s%f&extras=date_taken%sgeo&per_page=%.0f&page=%.0f&format=json&nojsoncallback=1",
                           "febb945d2119e660ca2a66d528503ed9",
                           minLon,
                           "%2C",
                           minLat,
                           "%2C",
                           maxLon,
                           "%2C",
                           maxLat,
                           "%2C",
                           perPage,
                           page
                           )

            print(url)
            temp <- getURL(url)
            d <- fromJSON(temp)

            ## print(d)

            count <- count + d$photos$perpage
            assign("maxNumberOfPictures", d$photos$total, envir=myGlobal)
            if (oldCountLimit > min(countLimit, as.numeric(d$photos$total)))
                {
                    countLimit <- min(countLimit, as.numeric(d$photos$total))
                    print(sprintf("Reducing count limit from %.0f to %.0f based on latest information.",
                                  oldCountLimit, countLimit))
                    oldCountLimit <- countLimit
                }

            numPictures <- length(d$photos$photo)

            ## numPictures <- 5
            if (numPictures > 0)
                {
                    for (i in 1:numPictures)
                        {
                            urlData <- sprintf("https://farm%s.staticflickr.com/%s/%s_%s.jpg",
                                               d$photos$photo[[i]]$farm,
                                               d$photos$photo[[i]]$server,
                                               d$photos$photo[[i]]$id,
                                               d$photos$photo[[i]]$secret
                                               )
                            ## print(urlData)
                            dateStr <- d$photos$photo[[i]]$datetaken
                            dayNumber <-as.numeric(strftime(dateStr, format = "%j"))
                            temp <- strptime(dateStr, "%Y-%m-%d %H:%M:%S")
                            timeData <- as.numeric(format(temp,"%H")) +
                                as.numeric(format(temp,"%M"))/60 +
                                    as.numeric(format(temp,"%S"))/3600

                            latData <- as.numeric(d$photos$photo[[i]]$latitude)
                            lonData <- as.numeric(d$photos$photo[[i]]$longitude)

                            if (inArea(latData, lonData) == TRUE)
                                {
                                    ## print("Adding a point")
                                    df <- rbind(df, data.frame(url=urlData,
                                                               dateStr=dateStr,
                                                               dayNumber=dayNumber,
                                                               time=timeData,
                                                               latitude=latData,
                                                               longitude=lonData,
                                                               stringsAsFactors=FALSE) )
                                }
                            else
                                {
                                    print(sprintf("Position %f, %f not in zip code area.",
                                                  latData, lonData))
                                }
                        }
                }

            print(sprintf("Approximately %.0f pictures remaining out of a maximum %.0f.",
                          (countLimit-count),
                          as.numeric(d$photos$total)))
            
            page <- page + 1

            breakOut <- FALSE

            if ((count >= as.numeric(d$photos$total)) || (count >= countLimit))
                {
                    breakOut <- TRUE
                }

            if(breakOut == TRUE)
                break
        } 
        returnValue <- df

        returnValue
    }

createSectionHeading <- function(d, outFile, placesOfInterest, dataDir, df, ...)
{
    ## print(sprintf("%s() made it here. outFile = %s", as.character(match.call()[[1]]), outFile))
    line <- sprintf("\\section{%s, %s}", placesOfInterest[1], placesOfInterest[2])
    write(line, file=outFile, append=FALSE)

    returnValue <- df

    returnValue
}

createInterestList <- function(d, outFile, placesOfInterest, dataDir, df, ...)
{
    ## print(sprintf("%s() made it here. outFile = %s", as.character(match.call()[[1]]), outFile))

    ## print(df)

    precision <- 3

    radius <- 111099.6/(10^precision)

    lat <- round(df$latitude, precision)
    lon <- round(df$longitude, precision)

    location <- unique(sort(sprintf("%s,%s",lat ,lon ), decreasing=TRUE))

    ## print(df)
    ## print(location)

    key <- "AIzaSyBI2rOYEPGa2MProz1MQ5Czy4ij7NZSkwA"
    api <- "https://maps.googleapis.com/maps/api/place/nearbysearch/json?"
    sleepyTime <- 5

    numberLocations <- length(location)

    ## numberLocations <- 10
    
    loopLimit <- 10
    
    places <- c()

    failedAPICalls <- 0

    totalAPICalls <- 0
    for (j in 1:numberLocations)
        {
            l <- location[j]
            
            command <- sprintf("curl \"%slocation=%s&radius=%.0f&key=%s\"",
                               api,
                               l,
                               radius,
                               key)
            loopCounter <- 0

            backOffSeconds <- 1
            
            repeat {
                print(sprintf("%.0f out of %.0f %s", j, numberLocations, command))

                Sys.sleep(2)  ## we always sleep a little to be polite
                
                d <- system(command, intern = TRUE, ignore.stderr = TRUE)

                totalAPICalls <- totalAPICalls + 1
                
                ## print(d)

                d <- fromJSON(paste(d, sep=" ", collapse=""))

                ## print(d)
                
                numberOfResults <- length(d$results)
                if (numberOfResults > 0)
                    {
                        for (i in 1:numberOfResults)
                            {
                                temp <- sprintf("%s#%s",
                                                d$results[[i]]$id,
                                                d$results[[i]]$name
                                                )
                                places <- c(places, temp)
                            }
                    }
                else
                    {
                        print(sprintf("No results, status =>%s<=",
                                      d$status))

                        failedAPICalls <- failedAPICalls + 1
                    }
                ## print(d)

                ## print(fromJSON(d, asText=TRUE))
                loopCounter <- loopCounter + 1
                
                if ((is.null(d$next_page_token) == TRUE) || (loopCounter >= loopLimit))
                    break

                command <- sprintf("curl \"%slocation=%s&radius=%.0f&key=%s&pagetoken=%s\"",
                                   api,
                                   l,
                                   radius,
                                   key,
                                   d$next_page_token
                                   )

                backOffSeconds <- backOffSeconds * 2

                temp <- sleepyTime + backOffSeconds
                print(sprintf("Sleeping an additional %.0f seconds before getting next page. %.0f pages serviced out of limit %.0f. location %.0f of %.0f",
                              temp,
                              loopCounter,
                              loopLimit,
                              j,
                              numberLocations
                              ))
                Sys.sleep(temp)

            }
        }

    summarizePlacesOfInterest(places, df, outFile, placesOfInterest, totalAPICalls, failedAPICalls)
    
    returnValue <- df

    returnValue
}
##' .. content for \description{} (no empty lines) ..
##'
##' .. content for \details{} ..
##' @title 
##' @param d 
##' @param outFile 
##' @param placesOfInterest 
##' @param dataDir 
##' @param df 
##' @param ... 
##' @return 
##' @author Chuck
createImageFiles <- function(d, outFile, placesOfInterest, dataDir, df, ...)
    {
        ## print(sprintf("%s() made it here.", as.character(match.call()[[1]])))
        
        city <- placesOfInterest[1]
        state <- placesOfInterest[2]

        print(sprintf("Creating image files for %s, %s", city, state))

        simplePlotFile <- sprintf("%s/simplePlot.eps", dataDir)
        ggMapPlotFile <- sprintf("%s/ggmapPlot.png", dataDir)
        googleMapPlotFile <- sprintf("%s/googleMapPlot.html", dataDir)

        ggMapPlot(df, ggMapPlotFile)

        simplePlot(df, simplePlotFile)

        if(get("googleInteractive", envir=.GlobalEnv$myGlobal) == TRUE)
            {
                googleMapPlot(df, googleMapPlotFile)
            }
        
        line <- sprintf("\\begin{figure}[ht]\\centering\\includegraphics[angle=-90, width=\\textwidth]{%s}\\MyCaption{Simple plot %s, %s}{The plots show user submitted data associated with a picture uploaded to flickr.  The user associated meta-data (position, time, and date) was parsed and plotted.  Dates were converted to Julian day numbers, and time was converted to a 24 hour representation.}{fig:%s%s}\\end{figure}",
                        substr(simplePlotFile, 1, nchar(simplePlotFile)-4),
                        city, state, city, state)
        
        write(line, file=outFile, append=TRUE)
        
        line <- sprintf("\\begin{figure}[ht]\\centering\\includegraphics[width=\\textwidth]{%s}\\MyCaption{ggplot plot %s, %s}{The plots show user submitted data associated with a picture uploaded to flickr.  The user associated meta-data (latitude and longitude) was used to place the picture.}{fig:%s%s}\\end{figure}",
                        substr(ggMapPlotFile, 1, (nchar(ggMapPlotFile)-4)),
                        city, state, city, state)
        
        write(line, file=outFile, append=TRUE)
        returnValue <- df

        returnValue
    }

collectDataFromFlickr <- function(d, outFile, placesOfInterest, dataDir, ...)
    {
        
        limits <- getZipCodeLimits(d, outFile, placesOfInterest, ...)
        ## print(limits)

        df <- collectDataFromFlickrWorker(limits[1], limits[2], limits[3], limits[4])

        returnValue <- df

        returnValue
    }

main <- function()
{


    initDatabases()

    placesOfInterest <- initBasedOnCommandLineOptions()

    ## for (i in ls(envir=.GlobalEnv$myGlobal))
    ##     {
    ##         print(i);print(get(i,envir=.GlobalEnv$myGlobal))
    ##     }

    ## print(placesOfInterest)
    
    outFile <- "visualization.tex"

    baseDir <- "../Data"

    specificTexFile <- "texFile.tex"

    initTexFile(outFile)

    for (p in placesOfInterest)
        {
            city <- sprintf("%s-%s",p[1], p[2])
            stateCity <- sprintf("%s-%s",p[2], p[1])
            dataDir <- sprintf("%s/%s", baseDir, gsub(" ", "-", stateCity))
            texFile <- sprintf("%s/%s", dataDir, specificTexFile)

            print(sprintf("Checking to see if %s exists.", texFile))

            if (file.exists(texFile) == FALSE)
                {
                    command <- sprintf("mkdir -p %s", dataDir)
                    print(sprintf("Preparing to execute: %s", command))
                    system(command)
                    
                    print(sprintf("Creating TEX file for %s.", city))
                    ## createTexFile(city, texFile, placesOfInterest, dataDir, NULL)
                    createTexFile(city, texFile, p, dataDir, NULL)
                }
            else
                {
                    print(sprintf("Using existing TEX file for %s.",city))
                }
        }

    command <- sprintf("ls %s", baseDir)
    dirs <- system(command, intern=TRUE)

    line <- "\\appendix"
    write(line, file=outFile, append=TRUE)

    for (d in dirs)
        {
            texFile <- sprintf("%s/%s/%s", baseDir, d, specificTexFile)
            line <- sprintf("\\input{%s}",texFile)
            write(line, file=outFile, append=TRUE)
        }
    print("Finished processing all places of interest.")
    finalizeTexFile(outFile)
}

main()


''Chuck Cartledge''
R program to query flick
The R source file used to query flickr, download picture information, create graphics based on that data, and create the TeX file used to create this report.


(a) A rectangular representative.
(b) A circular representative.

Figure 2: Notational representative ZCTAs In the rectangular representation, the latitude
and longitude extents accurately describe the ZCTA. In the cirular ZCTA, the latitude and
longitude extents include areas in the corners that are not really part of the ZCTA.

3 Other things that can be done with geographic data

3.1 Replacing city names with self descriptions

“For a series of maps called "A More Perfect Union’ (2011), included in the
Ringling exhibition, Mr. DuBois took a romantic census of the United States.
Pushed by friends into joining an online dating site after a breakup, he became
obsessed with the words people use to describe themselves in their profiles. He
ultimately joined 21 dating sites as a straight man, gay man, straight woman
and gay woman in every ZIP code in America, downloaded 19 million profiles,
and algorithmically determined the most common word in each location, which
he inserted in place of the city names on his maps. New York is 'Now,  Seattle
is 'Heartbreak,” Atlanta is 'God.” Upper Peninsula of Michigan is dotted with
"Masochist,” 'Depression,” "Futile,” 'Rustic,” "Fairytale.”’

H. M. Sheets [11]



3.2 Real time data

With a little creativity, it is possible to make something aesthetically pleasing out the mun-
daneﬂ Wind can become a work of art (see Figure . Data taken from the National
Weather Service (NWS) National Digital Forecast Database (NDFD)fis available for down-
load. The gridded data is available hourly. Grids for the CONUS are currently available
from NDFD at 5 kilometer spatial resolution. The spatial resolution for the grids for Hawaii
and Guam is 2.5 kilometers; for Puerto Rico/the Virgin Islands is 1.25 kilometers; for Alaska,
6 kilometers. For the North Pacific Ocean Domain the spatial resolution is 10 km.

When you take the current conditions at each weather site, and imagine a speck of dust
being blown past that site and on to another, then you can trace the wind as it moves across
the country. Compare the image in Figure [4] to the ones from the Weather Underground’]
and the Weather Channe]ﬁ (see Figures [5| and @

3.3 Showing changes in a system over time

There are times when it makes sense to display data dynamically, such as showing how a
system changes or evolves over time. An example of this is showing how well a piece of
digital data preserves itself and spreads across a network of computers ﬂ (see Figure . A
full explanation of the system dynamics is in the figure’s caption.

Shttp://hint.fm/wind/
Shttp://ndfd.weather.gov/technical.htm
"http://www.wunderground . com/maps/?
Shttp://www.weather.com/maps/ususcurrentwindsgusts
9nttp://www.youtube.com/v/SXDaNj_3nqw?hl=en&fs=1
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Figure 3: California map from “A M018‘e Perfect Union” by R. Luke DuBois.
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Figure 4: Real time wind vectors for the continental US. Real time image from http:
//hint.fm/wind/.
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Figure 5: Real time wind vectors from the Weather Underground.
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Figure 7: Dynamic system change over time. The left and right hand halves of the figure show
different aspects of the system. The upper and lower halves of the halves show aggregate
data about the system. In the left half, new “agent nodes” (pieces of software) are created
at various time steps. Each node attempts to create copies of itself on different hosts (shown
on the right half). A node has internal values for the minimum and maximum number of
copies of itself it will create. It will attempt to create as many copies of itself as it can.
The agent will sacrifice one of its copies to make room on a host for a different node’s
copy. Once it has created it’s minimum number of copies, it will never go below that
value. So, in the life of a node, it will have 0 or less then its minimum, it will work to
create its maximum number, and it will sacrifice copies for the good of all nodes. Hosts
(on the right half) have a finite storage capacity whose usage is shown as different colors
for 0%, 25%, and so on. The histograms at the bottoms of the halves show the percentage
of nodes, or hosts that are at different states. The full movie is available on YouTube
http://www.youtube.com/v/SXDaNj_3nquw?hd=en&fs=1
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4

Visualization tools

There are raft of data visualization tools. Each with their own strengths and weaknesses.
Here is a partial list based on [14].

Microsoft Excel: The familiar spreadsheet software is universal and has been around
for decades. Its limited by the amount of data it can handle at once, and unless you
know Visual Basic for Applications (VBA), the programming language built in to
Excel, it can be a chore to reproduce charts for different datasets.

Google Spreadsheets: Googles version of Microsoft Excel, but its simpler and online.
You can quickly access your data across different machines and devices, and you can
collaborate via built-in chat and real-time editingF_U].

Tableau Software: Tableau Software is the up-and-coming analysis software. If you
want to dig deeper into your data than you can in Excel, without programming, this
is a good place to look. It is pricey, but there are free optionsE] (see Figures |8 and @

Many Eyes: a project by IBM Research that enables you to upload datasets and
explore your data via a wide variety of visualization tools, some traditional and others
experimental. Many Eyes has been folded into IBM Watson Analyticﬂ (see Figures

[10] and [1T). .

Gephi: An open-source graphing software that enables you to interactively explore

networks and hierarchyiT_gl (see Figures [12| and . .

ImagePlot: enables you to explore large sets of images as if they were data points.
Plot by color, time, or volume to, for example, explore the trends and changes of an

artist or photo collectionE (see Figures |14 and . .

Treemap: Treemaps are useful for exploring hierarchical data in a small spacelT_g] (see

Figures [16] and [17). .

indiemapper: Is a free service provided by cartography group Axis Maps. It enables
you to create custom maps and map your own data, but it runs in the browser rather

than as a desktop Clientlr_gl (see Figures |18 and . .

Ohttp://drive.google.com/

Uhttp://tableausoftware.com
2http://www.ibm.com/analytics/us/en/technology/advanced-analytics/
3http://gephi.org
“http://lab.softwarestudies.com/p/imageplot.html
http://www.cs.umd.edu/hcil/treemap/

6http://indiemapper.com/
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Sponsorship

Treemap

Scroll to:
Software
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Related
Sites

Project description

Treemap is a space-constrained visualization of hierarchical structures. It is very effective in showing attributes of leaf nodes using size
and color coding. Treemap enables users to compare nodes and sub-trees even at varying depth in the tree, and help them spot patterns
and exceptions.

Treemap was first designed by Ben Shneiderman during the 1990s. For more information, read the historical summary of treemaps, their
growing set of applications, and the many other implementations. Treemaps are a continuing topic of research and application at the
HCIL.

News and Events

Treemap 4.1.1 (February 17, 2004) is now available. See below for download information.
See the online documentation and history of changes

On May 31, 2001, the Treemap Implementations and Applications workshop was held in conjunction with the HCIL 18th Annual
Symposium and Open House.

Participants

Catherine Plaisant
Ben Shneiderman

Gouthami Chintalapani, Graduate Student (Systems Engineering e

Figure 16: treeMap home page.
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The world average for CO, emissions in 2010 was 4.9 tonnes per capita.
Data source: World Bank (downloaded on 2 October 2014). Data is not available for a small number of countries.

The code for this page is based on work by Mike Bostock.

Figure 17: treeMap sample.
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] use sugpested settings (cent

Use the correct projection for your map

Ask a question

& idea @ Question | £} Problem @ Praise Frequent questions from the community

Set of Sequential Historic Maps, Set
Cholorpleth Color max min manually
2 people have this guestion. Do you? Me too!

Figure 18: indieMapper home page.
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Review: indiemapper m... B3 Yyl

| € | @ | www.infographs.org/2012/08/review-indiemay

er-makes-thematic-map

g-ei e | [a search |+ & WHE 9 4 e =

G gl info org
Inf(graphs @ INFOGRAPHICS DESIGN SERVICE ?

hedlesT

All Posts

Trends
Trel

Review: indiemapper makes
thematic mapping easy
[INFOGRAPHIC]

Its finally here. Indiemapper brings easy and flexible
thematic mapping online. [ve been looking forward to this app ever since | got a glimpse of what was to
come over a year ago, through the eyes of Indieprojector. The guys at Axis Maps have taken the core
functionality of advanced GIS, simplified the work flow with a well-designed interface, and made it it
super easy to create beautiful maps.

Software

BE AT FOREFRONT OF THE
NEXT WAVE OF CODING

Figure 19: indieMapper sample.
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e GeoCommons: GeoCommons is similar to indiemapper, but its more focused on ex-
ploration and analysis. You can upload your own data or draw from the GeoCommons
database and then interact with points and areadl”| (see Figures [20] and [21)).

e ArcGIS: Before the previously mentioned mapping tools were available, ArcGIS was
the primary mapping software for most people. Its a feature-rich platform that enables
you to do just about anything with maps. For most though, the basic subset of features
is enough, so to avoid the hefty cost of the software, its probably best to try the free
options first, and if those arent enough, try ArcGISﬁ (see Figures [22/ and .

"http://geocommons . com/
8http://arcgis.com/
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http://arcgis.com/

Ge'oCommons'Archiver~ MozillaFirefox

GeoCommons Archive B3 Y

€ | @ | geocommons.com ¢ | |Q search + A TE O 4 O

Zgeocommons

GeoCommons Archive

GeoCommons is a community contributed collection of open data from around the world. Uploaded by the public, data are often from public
and open government website and sources. The searchable archive includes over 150,000 datasets as Geo]SON stored in Github and available

to preview, download or explore in ArcGIS.com.

Figure 20: geoCommons home page.
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GeoCommons Archive - Mozilla Firefox

™ Connecting... 3%

€ geocommons.com,/search.htm x | |Q search ¥+ f "E O 40

GeoCommons index B

« Pennwell, Central Iraq Energy Pipelines, Irag, 2004

This data set provides information on a small subset of energy pipelines in central Iraq. The data set was obtained as a free set of
sample data from Pennwell. The data was collected in 2004. The full data is available from Pennwell is available for purchase and more
information is available at http://fwww.mapsearch.com/database description.cfm as well as a data dictionary of available attributes
http://{downloads.pennnet.com/mapsearch/offshore relationaldata.pdf

o

o data

o Penwell

o 2007-01-01 12:00:00 UTC

o 2008-04-29T09:01:25Z

o energyl|infrastructureliraq|pipelines
Pennwell, Central Iraq Roads, Iraq, 2004

This data set provides information on a small subset of roads in central Iraq. The data set was obtained as a free set of sample data
from Pennwell. The data was collected in 2004. The full data is available from Pennwell is available for purchase and more information
is available at http:/fwww.mapsearch.com/database description.cfm as well as a data dictionary of available attributes
http://downloads.pennnet.com/mapsearch/offshore relationaldata.pd

o

o data

o Pennwell

© 2007-01-01 12:00:00 UTC

o 2008-04-29T09:03:15Z

o 2004 |central|infrastructure|iraq|roads|transportation
Pennwell, Central Iraq Railroads, Iraq, 2004

This data set provides information on a small subset of railroads in central Iraq. The data set was obtained as a free set of sample data
from Pennwell. The data was collected in 2004. The full data is available from Pennwell is available for purchase and more information
is available at http://www.mapsearch.com/database description.cfm as well as a data dictionary of available attributes
http://downloads.pennnet.com/mapsearch/offshore relationaldata.pdf

o

o data

o Pennwell

o 2007-01-01 12:00:00 UTC

© 2008-04-29T09:03:49Z

o infrastructureliraq|rail|railroad|railway|railways|transportation
DEA, Clandestine Labs in California. California. 2006

We took some of the DEA's reported drug seizure information, geocoded, and saved it as KML. This is a subset that represents
clandestine labs in one state: California. Looking for hot spots of drug production.

o
o data

n MEA
Transferring data from www.seaturtle.org... ¥

Figure 21: geoCommons sample.
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@ ArcGIS | Main P

| € | @ | www.arcgis.com/Features/ C"HQSea{ch |+ & % B 4a 8 =

= ArcGIS Q Search L Signin Oesri' |

apping Without Limits

ArcGIS Online is a Complete, Cloud-Based Mapping Platform

(») What Is ArcGIS?

Figure 22: arcGIS home page.
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€ | @ | www.arcgis.com/home/webma

¢ | |Q search

ebmap=7ec08e5438304dbfate

ArcGIS ~ Arctic Imagery

D Details |[ BE Basemap ]‘

Select a basemap

o (E

Legend

No legend

Esri.com . Help . Terms of Use . Privacy
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H
H
H

©2 Share i Print | 3 Measure
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| ahele
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L
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USA Topo Maps USGS National

hMan

Figure 23: arcGIS sample.
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5 Other sources of information
A collection of Big Data related sources that I have found useful.

e Books and papers

1. A Very Short History Of Big Data, by Gil Press, Forbes Tech Blog[9]

2. Big data: A revolution that will transform how we live, work, and
think, by Viktor Mayer-Schonberger and Kenneth Cukier[§]

3. Data Points: Visualization That Means Something, by Nathan Yau[l4]

4. Information Graphics: A Comprehensive Illustrated Reference, by Robert
L. Harris[4]

5. The Pathologies of Big Data, by Adam Jacobs in the Communications of the
ACMJ6]

6. The Visual Display of Quantitative Information, by Edward R. Tufte [12]
e Internet sites
1. 10 Cool Big Data Visualizations: http://www.mastersindatascience.org/
blog/10-cool-big-data-visualizations/

2. 20 Inspiring Big Data Visualization Examples: http://www.keywebmetrics.
com/2013/07/big-data-visualizations/

Data is beautiful: http://imgur.com/r/dataisbeautiful

Flowing Data: http://flowingdata.com/

Mashup Guide: http://blog.mashupguide.net/

Rich Blocks Poor Blocks: http://www.richblockspoorblocks.com/

NS G W

Run Keeper: https://runkeeper.com/developer/healthgraph/getting-started
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6 Conclusion

Data represents the “state of the world” at a particular point in time. Data visualization
requires both statistics (at some level), and design knowledge. A good visualization will allow
the data to tell a story that might not be visible in another form, or medium. Exposure to,
and attempting to recreate data visualizations that are interesting work to increase the set
of tools that can be applied to any visualization task.

The key to a good visualization is exposure to new ideas, and the correct tools to aid
you in letting the data tell the story.
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A Fairbanks, AK

12905 pictures of possible 20815 (62.00%)
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Figure 24: Simple plot Fairbanks, AK The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 1: Fairbanks, AK places of interest. The most frequently identified locations (586 out
of 2,738) as per the Google API (489 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
1 Arctic 151
2 College 127
3 Fairbanks 110
4  Downtown 20
5 Ester 20
6 Fox 13
7 Fudge Pot 8
8 Katn 8
9 District Court-Administrator 8

10 District Court-Jury Clerk 8
11 Lady Lee’s Antiques Emporium 8
12 Livengood 8
13 District Court-Civil 8
14  Gold Rush Fine Jewelry 8
15 Two Rivers 8
16 River City Cafe and Espresso 8
17 Two Street Station 8
18 Festival Fairbanks 8
19 Alaska Airlines Inc 7
20  Cynde’s Boutique 7
21  District Ct-Domestic Violence 7
22 Ebony and Ivory Gifts and Art 7
23 Alaska Weather Associates 7
24 Alaska Children’s Proceedings 7
25 Gallery 49 7
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Figure 25: ggplot plot Fairbanks, AK The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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Orlando, FL

92989 pictures of possible 658154 (14.13%)
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Figure 26: Simple plot Orlando, FL. The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 2: Orlando, FL places of interest. The most frequently identified locations (414 out
of 4,138) as per the Google API (378 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
Bay Lake 136
Florida Center 53
Southwest Orlando 48
Americas 28
Lake Buena Vista 15
Northeast Orlando

Florida Center North

South Eola

Lake Eola Heights

Orlando
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Figure 27: ggplot plot Orlando, FL. The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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C Honolulu, HI

80047 pictures of possible 333231 (24.02%)
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Figure 28: Simple plot Honolulu, HI The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 3: Honolulu, HI places of interest. The most frequently identified locations (1,105 out
of 14,699) as per the Google API (1,013 API calls, 12 failed, success rate 98.8 per cent).

Ranking Name Count
1 Honolulu 409
2 Waikk 128
3  Downtown 78
4 Ala Moana 71
5 Diamond Head - Kapahulu - St. Louis 58
6 Hawaii Kai 48
7 Kaka’ako 48
8  McCully - Moiliili 39
9 Mnoa 35

10 Kalihi - Palama 30
11 Kuliouou - Kalani Iki 26
12 Makiki - Lower Punchbowl - Tantalus 19
13 Naval Station Pearl Harbor 16
14 Joint Base Pearl Harbor-Hickam 15
15 Kaimuki 12
16 Moanalua 11
17  Waialae - Kahala 10
18 Liliha - Kapalama 9
19 Nuuanu - Punchbowl 7
20 Brandy Melville 6
21 Sheraton Travel Services 6
22 Dakine Cellular 6
23  Maui Divers Jewelry 6
24 Shaka Tours 6
25 H-Zone 6
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Figure 29: ggplot plot Honolulu, HI The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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D Reno, NV

42495 pictures of possible 69265 (61.35%)
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Figure 30: Simple plot Reno, NV The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted

to a 24 hour representation.

43



Table 4: Reno, NV places of interest. The most frequently identified locations (409 out of
3,483) as per the Google API (338 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
Reno 198
Americas 42
West University 28
Northeast Reno 19
Downtown
Northwest Reno
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Figure 31: ggplot plot Reno, NV The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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E Tidewater, OR

262 pictures of possible 367 (71.39%)
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Figure 32: Simple plot Tidewater, OR The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted

to a 24 hour representation.
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Table 5: Tidewater, OR places of interest. The most frequently identified locations (17 out
of 17) as per the Google API (16 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count

1 Americas 16
2 Tradenet 1
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Figure 33: ggplot plot Tidewater, OR The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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F San Antonio, TX

94639 pictures of possible 204825 (46.20%)
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Figure 34: Simple plot San Antonio, TX The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted

to a 24 hour representation.
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Table 6: San Antonio, TX places of interest. The most frequently identified locations (543
out of 7,490) as per the Google API (579 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
1 San Antonio 85
2 Downtown 80
3 Midtown 33
4  Uptown 28
5 Northwest Side 26
6 Alamo Heights 26
7 Alamo Plaza 23
8 North Central 21
9 Tobin Hill 21

10  Hemisfair 20
11 Far West Side 19
12 East Pyron 15
13 Near East Side 15
14 Southside 15
15 Harlandale 14
16 Mahncke Park 13
17 La Villita 13
18 Main/Military Plaza 12
19  Inner West Side 12
20 Northeast Side 11
21  Americas 10
22 East Side 8
23 Far North Central 8
24 Shearer Hills / Ridgeview 8
25 Riverside 7
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Figure 35: ggplot plot San Antonio, TX The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (latitude and longitude) was
used to place the picture.
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G Chesapeake, VA

3173 pictures of possible 56319 (5.63%)
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Figure 36: Simple plot Chesapeake, VA The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.

52



Table 7: Chesapeake, VA places of interest. The most frequently identified locations (122
out of 195) as per the Google API (57 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
1 Chesapeake 49
2 Pleasant Grove West 6
3 Great Bridge 5
4 Butts Station 5
5 Deep Creek North 5
6 Culpepper Landing 5
7 Pleasant Grove East 4
8  White’s Old Mill Garden Center 4
9 Great Bridge East 4

10 Deep Creek South 4
11  White’s Nursery and Greenhouses 3
12 South Norfolk 3
13 Brentwood Veterinary Clinic 3
14 J T Fisher Funeral Services 3
15  George Washington and Delwood 2
16  Chesapeake City Magistrate 2
17 Payment Alliance International, Inc. 2
18 Western Branch South 2
19 Chesapeake City Employee CU 2
20 Cottage Trails at Culpepper Landing 2
21 Shamrock Gardens Apartments 2
22 BayPort Credit Union 2
23 Laurel Avenue Church of Christ 1
24 Moyock 1
25  Great Bridge Congregational Church 1
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Figure 37: ggplot plot Chesapeake, VA The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (latitude and longitude) was
used to place the picture.
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H Hampton, VA

8191 pictures of possible 16963 (48.29%)
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Figure 38: Simple plot Hampton, VA The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 8: Hampton, VA places of interest. The most frequently identified locations (425 out
of 2,502) as per the Google API (249 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
1  Hampton 161
2 Coliseum Central 47
3 Briarfield 35
4 Phoebus 25
5 Downtown Hampton 22
6 Downtown 18
7 Buckroe Beach 15
8 Hampton Roads Center 14
9 Farmington 11

10 Wythe 11
11 Victoria Boulevard Historic District 6
12 Pasture Point 6
13  Northampton 6
14  Mcw Lawyers: Walter Douglas 4
15 Willow Beach Real Estate, LLC 4
16 ATM TELEVEN, INC. 4
17 Young Nails 4
18  Chico’s 4
19 Settlers Landing Parking Garage 4
20 Beauty for Ashes Contemporary School of Dance 4
21 Cricket Wireless 4
22 Clarks 4
23  Conch and Bucket 4
24 Citibank ATM 4
25  Dan Winters-Neil Pryde Sails 4
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Figure 39: ggplot plot Hampton, VA The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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I Norfolk, VA

38179 pictures of possible 44108 (86.56%)
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Figure 40: Simple plot Norfolk, VA The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 9: Norfolk, VA places of interest. The most frequently identified locations (453 out of
5,531) as per the Google API (414 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
Norfolk 184
Downtown o7
Ghent 31
West Freemason 29
Lamberts Point 16
Neon District 12
Larchmont /Edgewater

Highland Park

Park Place

Bryant C Mc Gann Attorney

Document Technologies Inc

The Vineyards Norfolk

Details On Granby

Pagoda and Oriental Garden

Kaufman and Canoles: Land Charles E

Moffatt and Nichol

Glen McClure Photography

Wilbanks Smith and Thomas Asset Management
CB Richard Ellis

US Attorney

Arlene F. Klinedinst

Littman’s, Inc.

Famous Uncle Al’s Hot Dogs

Wall Einhorn and Chernitzer, P.C. (WEC)
McPhillips, Roberts and Deans, PLC

NN NN DN H = e = = e e s e

= W N P O © 00 J O O i W N B O © 0 N O O i W N =
—

S O Oy O Oy O Oy Oy O Oy O Oy Oy O Oy O 0o o N

(\]
ot

29



37.2

370 & . ) Rescue

Smithfield
al

lat

36.8

-76.50 -76.25 -76.00

Figure 41: ggplot plot Norfolk, VA The plots show user submitted data associated with a
picture uploaded to flickr. The user associated meta-data (latitude and longitude) was used
to place the picture.
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J Portsmouth, VA

909 pictures of possible 23673 (3.84%)

_| )
g %o &
2 - o @° °
@ o
_ o o
g 8 |
E (o]
£ @4 ° o Q o o
B () ® 0 0% o om O o ©
5 ’ o o 0 ° amwieh
» oo [
o B ° g ° @g)
o o o
> o
3 T T T T T T
-76.40 -76.38 -76.36 -76.34 -76.32 -76.30
Longitude
From 2007-08-14 to 2016-01-17
o o) )
o 0% o 2@ ° ° 8
o | o o © o o
N o ° o g o o é) o
é o 5 fe) o OO ° ° o o °
s = 00 o © @ % o 00 % o . cx% B
o] o [
é e @%O & ° 5 ° ° g o o 3 8 0? 8o
S Oo © 8 o o © o
o
o
o
e T T T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure 42: Simple plot Portsmouth, VA The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (position, time, and date) was
parsed and plotted. Dates were converted to Julian day numbers, and time was converted
to a 24 hour representation.
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Table 10: Portsmouth, VA places of interest. The most frequently identified locations (259
out of 1,468) as per the Google API (155 API calls, 0 failed, success rate 100.0 per cent).

Ranking Name Count
1 Portsmouth 116
2 Olde Towne 42
3 Midtown 9
4 Port Norfolk 7
5 Marshall W Butt Library 5
6 Massie Law Group 4
7 Riverview Gallery LLC 4
8 Queen Bees LLC 4
9 Griffin Pappas and Scarborough 4

10 Cycle Classics 4
11 Bangel, Bangel, and Bangel 4
12 Ciccotti Enterprises 4
13 Cornerstone Systems 4
14 Portsmouth Art and Cultural Center 4
15 Holistic Farmacy 4
16 Center For Community Development 4
17 The Bier Garden 4
18 Portsmouth Schools Federal CU 4
19 Trinity Episcopal Church 4
20 ATM Express 4
21 Portsmouth Olde Town Historic District 4
22 Monumental Ministries 4
23 Naval Medical Center Portsmouth 4
24 Griffin Pappas and Scarborough: Scarborough Boyd 4
25  Professional Building 4
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Figure 43: ggplot plot Portsmouth, VA The plots show user submitted data associated with
a picture uploaded to flickr. The user associated meta-data (latitude and longitude) was
used to place the picture.
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K Virginia Beach, VA

39046 pictures of possible 71361 (54.72%)
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Figure 44: Simple plot Virginia Beach, VA The plots show user submitted data associated
with a picture uploaded to flickr. The user associated meta-data (position, time, and date)
was parsed and plotted. Dates were converted to Julian day numbers, and time was converted

to a 24 hour representation.
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Table 11: Virginia Beach, VA places of interest. The most frequently identified locations
(402 out of 2,839) as per the Google API (265 API calls, 0 failed, success rate 100.0 per
cent).

Ranking Name Count
1 Virginia Beach 181
2 Northeast Virginia Beach 7
3  Northwest 31
4 Dam Neck 17
5 Oceana Naval Air Station 9
6 North Central 6
7 Sweet Frog 5
8 Sports Alley 5
9 Souvenir City 5

10 Sandbridge D
11  Sunshine Paradise D
12 24th Street Park 4
13 Blue Marlin Inn and Suites 4
14 Courtyard Virginia Beach Oceanfront/South 4
15 Hampton Inn VIRGINIA BEACH OCEANFRONT NORTH 4
16 Rudee Loop Lot 4
17 Hilton Virginia Beach Oceanfront 4
18 Top Gun Miniature Indoor Golf 4
19 Virginia Beach Convention and Visitors Bureau 4
20 Atlantic and 29th 4
21 Naval Aviation Monument Park 4
22 Cheries Bike and Blade Rental 4
23  Ocean Eddie’s Seafood Restaurant 4
24 CP Shuckers Cafe and Raw Bar 4
25  310cean 4
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Figure 45: ggplot plot Virginia Beach, VA The plots show user submitted data associated
with a picture uploaded to flickr. The user associated meta-data (latitude and longitude)
was used to place the picture.
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A place for notes for presentations

e http://www.youtube.com/v/SXDaNj_3nqw?hl=en&fs=1
e http://hint.fm/wind/

e http://www.wunderground.com/maps/?
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