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Where we started:

Dirk Gently’'s code is that everything is connected. This the basis
of his holistic detective agency, and is his life's guiding principle.
We will take Dirk's principal idea and apply it to Wikipedia. We'll
explore a portion of Wikipedia and see how many pages/links
separate a specific page from another (in graph theory this is called
the shortest path, Stanley Milgram made this idea popular with his
“Small-World” paper, and many people have played the "Six
Degrees of Kevin Bacon” game). We'll also look at the average

number of links between pages.
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About the problem

This is a common interest

o Wikipedia provides a
downloadable XML file that
represents their graph.

@ Lots of people have looked
at their data in lots of ways.

Conclusion

Files

Wikipedia Link Graphs and

ile Hacks - Tristan Hume
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Same image.

File Edi

‘download wikipedi.

€ oa

Google

google.com/search7client=ubuntutchannel-fs& wikipedia+graphaie=u

download wikipedia graph

Al Images  News  Videos  Shopping  Morev  Search tools

About 5,610,000 results (0.57 seconds)

Wikipedia:Database download - Wikipedia

https://en.wikipedia.org/wiki/Wikipedia:Database_download ~

To download a subset of the database in XML format, such as a specific category or
in our site load graphs at stats.wikimedia.org/EN/ChartsWikipediazZ. htm.

You visited this page on 11/18/16.

Creates a Neo4j graph of Wikipedia links. - GitHub

Atool for creating a Neodj graph database of Wikipedia pages and the lins between
Assuming you downloaded pages-articles.xml.bz2 , follow these steps

Six Degrees of Wikipedia - Stephen Dolan

mu.netsoc.ie/wiki/ ~

For the graph-theory nerds, there is no other disjoint strongly connected component
of ... folks dump their entire database and put it online for all to download

You visited this page on 11/18/16.

Wikipedia Link Graphs and Terrible Hacks - Tristan Hume

@ | Q. download wikipedia graph

Files
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Their XML file is about 13G so H‘J)
parsing it could be a challenge. T

“The Fee Encyclopedia

First do some sanity checks on

the data.

Contents
Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store
Interaction

Help

About Wikipedia

& Not logged in Talk Contributions Create account Log in

Project page Talk Read Edit View history [Search Wikipedia a

This November is the Wikipedia Asian Month. Come join us. ®

Wikipedia:Database download

From Wikipedia, the free encyclopedia
For scheduling, related tools etc., see m:Data dumps.
“WP:DD" redirects here. For Duplication detector, see
Wikipedia:Duplication detector.

Wikipedia offers free copies of all available content to —
interested users. These databases can be used for mirroring, | o
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About the problem

Same image.

€ oa e wikipedia.org edia:Database B C | Qdownloadwikipediagraph 3| 4 K % B © 4 =

& Not logged in Talk Contributions Create account Log in

Project page Talk Read Edit View history Search Wikipedia Q‘

This November is the Wikipedia Asian Month. Come join us. ®

WIKIPEDIA

‘The Free Encyclopedia

Main page . .
Contents Wikipedia:Database download
Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

From Wikipedia, the free encyclopedia

For scheduling, related tools etc., see m:Data dumps.
"WP:DD" redirects here. For Duplication detector, see
Wikipedia:Duplication detector.

Interaction
Help Wikipedia offers free copies of all available content to Shortcuts:
About Wikipedia interested users. These databases can be used for mirroring, WP:DD

Camminitv nartal S P S S
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About the problem

Albert Einstein's page

saveo

& ot logged in Talk Contributions Create account Log in

The system needs a place to start
crawling Wikipedia, so we chose

this page, just because.
Visual estimation of about 1,000 G Albert Einstein s

Current events

Artice Talk Read View source View history [Se:

This November is the Wikipedia Asian Month. Come join us. ®

Wikipedia store (disambiguation) and Einstein (disambiguation).
Interaction Albert Einstein
16 Albert Einstein



Introduction Discussion Results Conclusion Files Appendix

00000e 000000000 [e]e]e}
0000 000000
[e]o]e}

About the problem

Albert Einstein's page source

Looking at the source for the
page shows there are 2,774 links
to other pages.

Makes for an interesting starting
place.
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Charging ahead
Using Wikipedia's API
Wikipedia doesn't want you to e A

MediaWiki  API:Properties
crawl their stuff. So they provide
an API to do things.

MediaWiki APIs

Search API pages

https://www.mediawiki.org/wiki/API:Properties


https://www.mediawiki.org/wiki/API:Properties
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Charging ahead

Wikipedia API for page properties

They do provide a way to request [Fed) -
a page's properties, and then to B e
page through the requested data. =
This is where we get our data.

https://www.mediawiki.org/wiki/API:Properties


https://www.mediawiki.org/wiki/API:Properties

Our crawling system overview

o Green are PostgreSQL tables
@ Purple are R scripts

@ Yellow are makefile
operations
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Same image.

PostgreSQL

R Scripts
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Algorithms

50,000 foot view

Algorithm 1: 50,000 view of an exploring process.

Data: This node number, maximum number of pages to be processed, number of
nodes

Result: Updated ToDo and Done queues in the PostgreSQL database
nodeAssignment = 0;
while Data: get the current number completed pages do
if current number > limit then
| break from while Toop

Data: get next set of pages to process for this node
for each page in work set do
if page not in Done table then
Data: get all outgoing links from the page
for each outgoing link do
L nodeAssignment = nodeAssignment + 1;

Data: update ToDo table with page, and nodeAssignment mod
number of nodes

Data: increment the number of completed pages
Data: remove page from ToDo table
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Algorithms

Node 0 processing

Algorithm 2: Special processing for node 0.
Data: All command line arguments
Result: Depends on command line arguments, possibly reset databases, explorer nodes
started in the background
nodeAssignment = 0;
if my node number = 0 then
if reset database flag is TRUE then
reset PostgreSQL database and create tables ;
add seed page to ToDo table;
reset Neo4j database;

reset the of completed pages to O;
for i in (number of desired nodes - 1) do
| start background nodes with n, p, and N command line arguments;
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Algorithms

Command line arguments

Table: Command line arguments. The order of the command line options
is not important. If the same option appears more than once, only the
last one will be used. Be aware that the r option does not take a value.
If it is present, then it's value will be TRUE.

Letter Default Meaning or use.
n 0  This explorer instance number.
N 9  Number of explorer nodes.

1000 Maximum number of pages the system
should process.

r False  Reset the databases to empty.
s “Albert Einstein”  Default seed page.
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Crawling Wikipedia

Table: System behavior for 10,027 pages. The system was directed to
process 10,000. Due to the way the Limits table was checked, a few more

pages were processed.

Seconds

Activity

11,460
90

52

Explore Wikipedia.

Extract data from the PostgreSQL
database and create Neo4j import
files.

Stop the Neo4j database, import
the new data, and start the Neo4;j
database.

Conclusion Files
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Graph crawling results

Data from Done table (1 of 4)

Seconds

2000 4000 6000 8000 10000

0

Overview of system performance (10,027 pages)

o Time languishing
© Number of connections
& Seconds to process

T T
o 2000 4000 6000 8000 10000

Pages

Data returned from raw select statement.
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Graph crawling results

Data from Done table (2 of 4)

Overview of system performance (10,027 pages)

o Time languishing
© Number of connections
g | Seconds fo process
g
°
g4
-
8
2 g
g &
g
3
°
g
8
S
°
g |
8
H
o 4

T T
o 2000 4000 6000 8000 10000

Pages

Data returned from select statement ordered by “Added” column.
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Graph crawling results

Data from Done table (3 of 4)

Overview of system performance (10,027 pages)

o Time languishing
© Number of connections
g | Seconds fo process
g
°
g4
-
8
2 g
g &
3
°
g
8
S
°
g |
8
H
o 4

T T T
o 2000 4000 6000 8000 10000

Pages

Data returned from select statement ordered by “Finished” column.
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Graph crawling results

Data from Done table (4 of 4)

Overview of system performance (10,027 pages)

o Time languishing
© Number of connections
& Seconds to process

Seconds
6000 8000 10000
1

4000
L

2000
I

0
|

T T T
o 2000 4000 6000 8000 10000

Pages

Data returned from select statement ordered by “Started” column.
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Examining the data

Table: Linear modeling of system performance. Examination of the
system performance plots revealed three distinct areas (segments 1, 2,
and 3). Linear equation coefficients for each segment for languish and

processing times were computed.

Languish Processing
Seg. Intercept Slope Intercept Slope
Raw 59.490919 1.001918 9.243165 0.000066
1 Started 68.276183 0.991335 9.202748 0.000190
Added 64.618835 1.008543 8.349092 0.001286
Finished 68.306086 0.991338 9.312100 -0.000006
Raw -6323.104973 3.399055 60.916314 -0.010478
5 Started -5910.560290 3.257141 55.416966 -0.008326
Added -6472.055024 3.450379 32.679855 -0.002093
Finished -5909.112869 3.256709 52.957257 -0.007515
Raw 2642.458391 0.907123 14.625972 -0.001034
3 Started 2643.748884 0.907760 13.590724 -0.000906
Added 2719.591729 0.894666 14.611140 -0.001037
Finished 2643.622983 0.907775 13.724723 -0.000920
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Histogram of processing time

Frequency

4000 6000 8000

2000

Seconds to process a page.

T T T 1
50 100 150 200

Processing lime bins

Appendix
000



Introduction Discussion Results Conclusion Files Appendix

000000 000000080 ele]e}
0000 000000
[e]o]e}

Graph crawling results

Histogram of connections

Number of out going connections.

4000 6000 8000
L ]

Frequency

2000
L

T T
o 1000 2000 3000 4000 5000

‘Connection bins
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Histogram of languishing time
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400 600 800 1000 1200

200

Discussion
000000
0000
000

Results

O0000000e

000000

Conclusion

Seconds waiting to start processing.
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Exploration results

Connecting the dots

Table: Connecting the dots between two pages. The between the original
source and destination is different than the path from the destination to

the source.

Output

Explanation

Path length = 3
Path starts (page titles).

Aortoiliac occlusive disease
Atherosclerosis
Korean War

Adolf Hitler

Path ends.

Source and destination nodes are swapped.

Path length = 3

Doal s s

A path was found and it has 3 edges.
A header.
A header.

The starting page. “...disorders of the two major blood
vessels that feed the lower half of the body”

“...adisease of the arteries characterized by the deposition
of plaques of fatty material on their inner walls”

“The Korean War began when North Korea invaded South
Korea.”

“...leader of the Nazi Party and became Chancellor of
Germany in 1933."

A trailer.

Blank line.

Informative statement.

Blank line.

A path was found and it has 3 edges.

AN Lo
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Grade level histogram for “Adolf Hitler"

Frequency
3
1

Discussion Results Conclusion
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Grade level histogram for page "Adolf Hitler"
Number of words: 25 Median grade level: 5.0

Grade level from kindergarten to post doctoral
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Exploration results

Grade level histogram for “Aortoiliac occlusive disease”

Grade level histogram for page "Aortoiliac occlusive disease™
Number of words: 4 Median grade level: 5.0

10

Frequency
06
L

04

02

0.0
L

Grade level from kindergarten to post doctoral
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Grade level histogram for “Atherosclerosis”

Frequency

Grade level histogram for page "Atherosclerosis”
Number of words: 39 Median grade level: 4.0

Grade level from kindergarten to post doctoral
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Grade level histogram for “Korean War”

Frequency

30

25

20

15

10

0.0

Grade level histogram for page "Korean War"
Number of words: 14 Median grade level: 4.5

Grade level from kindergarten to post doctoral
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Exploration results

Grade level histogram for “Tinnitus”

Frequency
2

Grade level histogram for page "Tinnitus"
Number of words: 19 Median grade level: 4.0

Grade level from kindergarten to post doctoral
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What have we covered?

e Don’t do this at home. Or
anywhere else.

@ Wikipedia makes their database ls ““s
available for download, use it.

@ Based on the small sample: it
would take about 2 months to
down Wikipedia using 9 crawlers.

o A PostgreSQL database can be an
adequate process scheduler.

@ A Neo4j database can answer the _ THE END?
question of how arbitrary pages are N
connected.

Next time: see where the wind blows



Files of interest

e wikipediaStats.R — an
performanc

the Neo4j graph

to coordinate and
kipedia.R — an R script to download
Wikipedia pages and update the PostgreSQL

manage all exploration activities @
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connecToNeo4j <- function(configurationData)
{
    returnValue <- startGraph(url = configurationData[["Neo4jURL"]],
                              username = configurationData[["Neo4jUser"]],
                              password = configurationData[["Neo4jPassword"]])

    returnValue
}

setValueBasedOnCommandLine <- 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
}


setConfigurationValues <- function(configurationData, spec)
{
    opt <- getopt(spec)

    for (i in names(opt))
    {
        if(i != "ARGS")
        {
            print(opt[[i]])
            configurationData[[i]] <- setValueBasedOnCommandLine(opt[[i]], configurationData[[i]])
        }
    }

    configurationData
}


getDefaultConfigurationData <- function()
{
    configurationData <- list("PostgresUser" = "wikipedia",
                              "PostgresPassword" = "wikipedia",
                              "Neo4jUser" = "neo4j",
                              "Neo4jPassword" = "wikipedia",
                              "Neo4jURL" =  "http://localhost:7474/db/data",
                              "nodeNumber" = 0,
                              "pageLimit" = 1000,
                              "numberNodes" = 9,
                              "resetDatabase" = FALSE,
                              "sleepyTime" = 5,
                              "ne04jUpdateLimit" = 20000,
                              "seedPage" = "Albert Einstein")

    configurationData
}


getSupportedCommandLineArguments <- function()
{
    spec <- matrix(c(
        "nodeNumber", 'n', 1, 'double',
        "pageLimit", 'p', 1, 'double',
        "numberNodes", 'N', 1, 'double',
        "resetDatabase", 'r', 0, 'character',
        "seedPage", 's', 1, 'character'
    ),
    ncol = 4, byrow = TRUE)

    spec
}

postgresWorker <- function(con, command)
{
    returnValue <- NULL
    ## print(command)
    tryCatch(returnValue <- dbGetQuery(con, command),
             error = function(e) print(e)
             )
    ## print(returnValue)
    returnValue
}

connectToDatabase <- function(configurationData)
{
    drv <- dbDriver("PostgreSQL")

    con <- dbConnect(drv,
                     dbname = "postgres",
                     host = "localhost",
                     port = 5432,
                     user = configurationData[["PostgresUser"]],
                     password = configurationData[["PostgresPassword"]])
    con
}




"Chuck Cartledge"


\connect postgres
SELECT sourcenode AS nodes FROM "Graph" 
UNION                           -- means UNION DISTINCT
SELECT destinationnode FROM "Graph";


"Chuck Cartledge"


\connect postgres
select * from "Graph";


"Chuck Cartledge"


rm(list=ls())

library(methods)
library(DBI)
library(bitops)
library(RCurl)
library(jsonlite)
library(utils)
library(getopt)
library(RPostgreSQL)
library(RNeo4j)
library(NLP)
library(tm)
library(SnowballC)

source("/home/chuck/CLC-Ent/BigDataEnthusiasts/Wikipedia/Scripts/library.R")

plotVocabularyDistribution <- function(path, stopWords, vocabularyWords, imageDirectory="../Images/Pages")
{
    for (p in path)
    {
        plotFile <- sprintf("%s/%s.png",imageDirectory, p)
        png(plotFile, width = 960, height=480, type="cairo")
        
        words <- getTextAlongPath(p)[[1]]
        words <- normalizedText(words)
        realWords <- processText(words, stopWords)
        schoolWords <- wordsByGrade(realWords, vocabularyWords)
        schoolWords <- numberOfWordsInGrade(schoolWords)

        hist(schoolWords, breaks=seq(0,length(vocabularyWords)+1),
             xlab="Grade level from kindergarten to post doctoral",
             main=sprintf("Grade level histogram for page \"%s\"\nNumber of words: %.0f Median grade level: %.1f",p, length(schoolWords), median(schoolWords)),
             col="blue")

        dev.off()
    }
}

numberOfWordsInGrade <- function(wordsInGrade)
{
    returnValue <- c()
    grades <- names(wordsInGrade)
    for (i in grades)
    {
        returnValue <- c(returnValue, rep(as.integer(i), wordsInGrade[i][1]))
    }

    returnValue
}

getStopWords <- function(fileName="../Library/stopwords.txt")
{
    con <- file(fileName, "r")
    returnValue <- readLines(con)
    close(con)

    returnValue
}

vocabularyByGrade <- function()
{
    returnValue <- list()

    nineAndTen <- c("abdicate", "albeit", "alternate", "ambiguous", "apparent", "apparently", "approximately", "arbitrary", "attain", "attribute", "beneficial", "capability", "cease", "cohesion", "coincide", "colleagues", "commence", "compensate", "compile", "comprehensive", "comprised", "conceive", "conform", "constrain", "convene", "delineate", "derive", "despite", "deviate", "devote", "discrete", "distort", "duration", "emerge", "enable", "encounter", "enhance", "ensure", "entity", "exceed", "exemplify", "explicit", "explicitly", "extensive", "facilitate", "feasible", "finite/infinite", "fluctuate", "forthcoming", "given that", "hence", "impede", "implicit", "implicitly", "incidental", "incidentally", "inclination", "incontrovertible", "inevitable", "inherent", "initiate", "integral", "intrinsic", "invoke", "manipulate", "nevertheless", "notion", "notwithstanding", "nuance", "orient", "paradigm", "parameter", "perceive", "persist", "persistent", "plausibility", "plethora", "preliminary", "presumably", "prohibit", "refine", "relevant", "irrelevant", "reliable", "reliability", "resolve", "sequential", "signify", "specifically", "subsequent", "subsidize", "supplement", "supplementary", "sustain", "tangible", "undergo", "varied", "verify")
    elevenAndTwelve <- c("abrogate", "acerbic", "ameliorate", "amend", "arbitrarily", "archaic", "articulated", "auspicious", "banal", "calibrate", "capricious", "caveat", "connotative", "consolidate", "conversely", "deleterious", "denote", "didactic", "disparaging", "divulge", "dogmatic", "eclectic", "ephemeral", "epiphany", "facetious", "finite", "formulate", "fortuitous", "frivolity", "frivolous", "hinder", "hubris", "inane", "incognito", "indispensable", "infrastructure", "insulated", "intangible", "itemize", "gist", "juxtaposition", "levity", "lexicon", "loquacious", "milieu", "myopic", "nefarious", "obsequious", "offset", "omnipotent", "pejorative", "periphery", "pertinent", "posit", "predictability", "predictor", "recapitulate", "recede", "reciprocal", "rescind", "restraint", "salient", "sought", "specificity", "staggering", "subjugate", "substantial", "substantially", "subtlety", "succinct", "suffice", "superfluous", "symbiotic", "ubiquitous", "underlying", "unilateral", "usage", "usurp", "vehement", "vehemently", "vested", "vilify", "visceral", "whereas", "whereby", "wrought")

    satWords <- readLines("../Library/satWords.txt")
    
    returnValue <- list("0" = c("after", "again", "also", "any", "appropriate", "audience", "because", "before", "clue", "copy", "detail", "differ", "does", "even", "every", "example", "explain", "finish", "just", "list", "many", "much", "must", "near", "only", "part", "perform", "point", "put", "self", "sort", "start", "such"),
                        "1" = c("always", "argue", "begin", "better", "between", "both", "chart", "consequence", "describe", "discover", "discuss", "during", "effect", "event", "explore", "far", "few (n)", "finish", "keep", "left", "likely", "locate", "main", "maybe", "might", "never", "next", "observe", "often", "opinion", "order", "organize", "participate", "pass", "predict", "reason", "review", "seem", "should", "since", "still", "sure", "those", "thought", "type of", "until", "unusual", "usual", "usually", "while", "experience"),
                        "2" = c("above", "ago", "apply", "area", "argument", "arrange", "behind", "benefit", "category", "characteristics", "check", "clear", "compare", "complete", "conclusion", "decide", "deep", "direct", "enough", "ever", "explanation", "few (adj)", "free", "important", "impossible", "in common", "interest", "interesting", "introduce", "item", "less", "miss(ing)", "model", "object (n)", "plan", "portion", "possible", "prepare", "probably", "prove", "purpose", "rank", "rare", "ready", "reduce", "relate to", "relationship", "restate", "results", "reverse", "several", "solution", "Solve", "soon", "special", "state (v)", "though", "trait", "unique", "useful", "wonder"),
                        "3" = c("although", "analyze", "anticipate", "cause", "characterize", "claim", "class", "classify", "collect", "comparison", "completely", "conclude", "constant", "contrast", "create", "critical", "defend", "define", "determine", "disagree", "discuss", "effect", "event", "evidence", "exclude", "include", "former", "frequently", "general", "however", "identify", "include", "information", "investigate", "justify", "label", "maximum", "minimum", "occur", "organize", "Place", "point out", "prior", "process", "question", "reason", "recall", "regularly", "request", "require", "required", "research", "respond", "response", "review", "sequence", "significant", "specific", "specifically", "strategy", "structure", "summarize", "support", "various"),
                        "4" = c("abstract", "concrete", "academic", "alter", "assess", "assume", "assumption", "brief", "clarify", "confirm", "consider", "consistent", "consistently", "contradict", "current", "currently", "develop", "display", "dispute", "distinguish", "effective", "effectively", "essential", "exaggerate", "examine", "form", "formation", "format", "highlight", "influence", "influential", "inform", "information", "informative", "involve", "judge", "judgment", "likely", "logical", "maximize", "minimize", "modify", "monitor", "notice", "oppose", "opposition", "optional", "original", "originally", "perhaps", "possibility", "possibly", "presume", "previous", "previously", "produce", "propose", "reaction", "react", "recent", "recently", "refer", "report", "represent", "series", "significance", "standard", "state", "suppose", "typical", "typically", "utilize", "vary", "version"),
                        "5" = c("accurate", "additionally", "address", "advantage", "disadvantage", "analyze", "arguably", "assert", "available", "citation", "cite", "complement", "complex", "condition", "contradiction", "contrary", "coordinate", "correspond", "crucial", "data", "debate", "discriminate", "drawback", "benefit", "eliminate", "emphasize", "encounter", "establish", "evaluate", "eventually", "excess", "excessive", "excessively", "expand", "focus", "fundamental", "including", "including", "infer/inference", "interact", "interaction", "issue", "limited", "negate", "note", "object", "overall", "persuade", "primary/primarily", "procedure", "product", "properties", "quality", "reflect", "restrict", "restricted", "result", "significantly", "source", "suggest", "transition", "ultimate", "ultimately", "valid", "variation", "volume"),
                        "6" = c("according", "accuracy", "additional", "advocate", "analysis", "appeal", "appropriately", "assemble", "basically", "characteristic", "clarification", "collaborate", "common(ly)", "comparable", "competent", "compile, compilation", "concur", "contend", "context", "contribute", "contribution", "converse", "credible", "debatable", "decline", "demonstrate", "despite", "development", "due to", "elaborate", "eligible", "emphasis", "equip", "essentially", "evidently", "extended", "extent", "fundamentally", "genuine", "given", "justification", "likelihood", "maintain", "negativity", "obvious", "obviously", "positivity", "prevent", "productive", "prompt", "require", "reveal", "status", "strategic", "subtle", "the following"),
                        "7" = c("affect", "articulate", "aspects", "assertive", "assertively", "authority", "capture", "clearly", "conceivable", "inconceivable", "conditional", "unconditional", "consideration", "consist of", "contradictory", "correlate", "credibility", "criteria", "design", "determined", "differentiate", "draft", "establish", "exclusive", "exercise", "factor", "feature", "generally", "generate", "illustrate", "impact", "imply", "incorporate", "indicate", "influence", "inquire", "integrate", "intense", "interpret", "isolate", "literal", "literally", "maturity", "notorious", "phase", "portray", "potential", "potentially", "preclude", "prospect", "prospective", "recollection", "relate", "reserve", "resulting in", "rigid", "secure", "strategic", "strategically", "subjective", "objective", "sufficient", "sufficiently", "supported by", "unify"),
                        "8" = c("accordingly", "accurately", "acquire", "adequate", "adequately", "allocate", "allocation", "alternative", "analytical", "anticipation", "applicable", "inapplicable", "approach", "articulate", "assertion", "assumptions", "authentic", "authenticity", "availability", "capacity", "coherent", "incoherent", "complexity", "conceivably", "concurrent", "consequently", "considerably", "constitutes", "consult", "consultation", "convey", "correlation", "depict", "depiction", "depicted", "detect", "determination", "devise", "diminish", "disputable", "indisputable", "dynamic", "Employ", "equate", "ethic", "ethical", "evident", "evidently", "exceedingly", "exhibit, exhibition", "focal", "Inclined", "inclination", "inconceivable", "indicative of", "influential", "invariably", "marginal", "perception", "plausible", "Presume", "presumption", "Requisite", "prerequisite", "specify", "Speculate", "speculation", "subsequently", "susceptible", "thereby", "validity", "vary", "varied", "virtual", "virtually"),
                        "9" = c(nineAndTen[1:49]),
                        "10" = c(nineAndTen[50:length(nineAndTen)]),
                        "11" = c(elevenAndTwelve[1:43]),
                        "12" = c(elevenAndTwelve[44:length(elevenAndTwelve)]),
                        "13" = c(satWords[1:200]),
                        "14" = c(satWords[201:400]),
                        "15" = c(satWords[401:600]),
                        "16" = c(satWords[601:800]),
                        "17" = c(satWords[801:length(satWords)])
                        )
    
}

wordsByGrade <- function(words, gradeVocabulary)
{
    returnValue <- list()

    for (n in names(gradeVocabulary))
    {
        returnValue[[n]] = sum(words %in% gradeVocabulary[[n]])
    }

    returnValue
}

processText <- function(text, stopWords)
{
    lengthOfText <- length(text)
    ## print(sprintf("%s() lengthOfText = %.0f",
    ##               as.character(match.call()[[1]]),
    ##               lengthOfText))

    ## print(head(text))
    
    text <- iconv(text, "latin1", "ASCII", sub="")
    ## print("after iconv");print(head(text))

    text <- lapply(text, function(x)strsplit(x, "\\s+", perl=TRUE)[[1]])
    ## text <- strsplit(text, "\\s+", perl=TRUE)[[1]] 

    text <- unlist(text)
    ## print("after strsplit");print(head(text))

    processedText <- normalizedText(text)

    assign ("numberOfWords",length(processedText), envir=globalenv())
    
    processedText <- cleansedText(processedText, stopWords)

    ## print("head(processedText)");    print(head(processedText))
    processedText
}


cleansedText <- function(text, stopWords)
{
    indices <- match(stopWords, text)

    indices <- indices[!is.na(indices)]

    while(length(indices) > 0)
    {
        ## print("text before removal"); print(text)
        text <- text[-indices]
        ## print("text after removal"); print(text)
        indices <- match(stopWords, text)

        indices <- indices[!is.na(indices)]
    }
    
    returnValue <- text

    returnValue
}

normalizedText <- function(text, printer=FALSE)
{
    ## https://github.com/twitter/twitter-text/blob/master/rb/lib/twitter-text/regex.rb
    words <- iconv(text, "latin1", "ASCII", sub=" ")
    words <- unlist(lapply(words, trimws))
    words <- tolower(words)

    words <- gsub("@", " ", words, fixed = TRUE)
    words <- gsub('’', " ", words, fixed = TRUE)
    words <- gsub("'", " ", words, fixed = TRUE)
    words <- gsub("-", " ", words, fixed = TRUE)
    words <- gsub(";", " ", words, fixed = TRUE)
    words <- gsub(".", " ", words, fixed = TRUE)
    words <- gsub(",", " ", words, fixed = TRUE)
    words <- gsub("/", " ", words, fixed = TRUE)
    words <- gsub("(", " ", words, fixed = TRUE)
    words <- gsub(")", " ", words, fixed = TRUE)
    words <- gsub("&", " ", words, fixed = TRUE)
    words <- gsub(":", " ", words, fixed = TRUE)
    words <- gsub("?", " ", words, fixed = TRUE)
    words <- gsub("!", " ", words, fixed = TRUE)
    words <- gsub("#", " ", words, fixed = TRUE)
    words <- gsub("[", " ", words, fixed = TRUE)
    words <- gsub("]", " ", words, fixed = TRUE)
    words <- gsub("=", " ", words, fixed = TRUE)
    words <- gsub("\342\200\231", " ", words, fixed = TRUE)


    ## words <- removePunctuation(words)
    words <- removeNumbers(words)
    ## words <- wordStem(words, language = "english")

    words <- unlist(unlist(lapply(words, function(x) strsplit(x, "\\s+", perl=TRUE))))

    ## words <- wordStem(words)

    if (printer == TRUE)
    {
        print("normalizedText() words")
        print(words)
    }

    returnValue <- words

    returnValue
}


getTextAlongPath <- function(path)
{
    returnValue <- list()
    for (p in path)
    {
        url <- sprintf("https://en.wikipedia.org/w/api.php?format=json&action=query&prop=extracts&exlimit=max&explaintext&exintro&redirects=&titles=%s",
                       URLencode(p))
        d <- fromJSON(url)
        text <- d$query$pages[[1]]$extract[1]
        returnValue[length(returnValue) + 1] <-  text
    }

    returnValue
}

printPath <- function(path)
{
    if (length(path) == 0)
    {
        print("No path exists.")
    }
    else
    {
        print(sprintf("Path length = %.0f", length(path) - 1))
        print ("Path starts (page titles).")
        print ("--------------")
        for (p in path)
        {
            print (p)
        }
        print ("--------------")
        print("Path ends.")
    }
}

findShortestPath <- function(con, oneEnd, otherEnd, limit = 100)
{
    returnValue = c()

    command <- sprintf("match (s:Page) where s.nodeID = '%s' return s", oneEnd)
    s <- cypherToList(con, command)

    ## print("s"); print(s);print(length(s))

    if (length(s) == 0)
    {
        print ("The source node is not in the neo4j database.")
        return (returnValue)
    }
    
    command <- sprintf("match (d:Page) where d.nodeID = '%s' return d", otherEnd)
    d <- cypherToList(con, command)

    if (length(d) == 0)
    {
        print ("The destination node is not in the neo4j database.")
        return (returnValue)
    }
    
    ## print("d"); print(d); print(d[[1]]$d)

    ## print(typeof(d[[1]]$d))
    
    p <- shortestPath(s[[1]]$s, "CONNECTED_TO", d[[1]]$d, direction = "out", max_depth = limit)

    if (is.null(p) == TRUE)
    {
        print(sprintf("No path found from nodeID \"%s\" to nodeID \"%s\" within %.0f hops.",
                      base64Decode(oneEnd),
                      base64Decode(otherEnd),
                      limit))
    }
    else
    {
        ## print(p)
        n <- nodes(p)
        for (i in n)
        {
            title <- base64Decode(i$title)
            returnValue <- c(returnValue, title)
        }
    }

    returnValue
}

main <- function()
{
    configurationData <- getDefaultConfigurationData()

    spec <- getSupportedCommandLineArguments()

    configurationData <- setConfigurationValues(configurationData, spec)
    
    neo4jcon <- connecToNeo4j(configurationData)

    imageDirectory <- "../Images/Pages"

    startPage <- "Albert Einstein"
    startPage <- "Aortoiliac occlusive disease"
    ## startPage <- "Austrailia"
    
    ## destinationPage <- "Vein"
    ## destinationPage <- "Aristotle"
    destinationPage <- "2dF Galaxy Redshift Survey"
    destinationPage <- "Galileo Galilei"
    destinationPage <- "Adolf Hitler"

    sourceNodeTitle <- base64(startPage)
    destinationNodeTitle <- base64(destinationPage)

    stopWords <- getStopWords()
    stopWords <- normalizedText(stopWords)

    vocabularyWords <- vocabularyByGrade()
    for (n in names(vocabularyWords))
    {
        vocabularyWords[[n]] <- normalizedText(vocabularyWords[[n]])
    }

    path <- findShortestPath(neo4jcon, sourceNodeTitle, destinationNodeTitle, limit = 100)

    printPath(path)

    plotVocabularyDistribution(path, stopWords, vocabularyWords, imageDirectory=imageDirectory)
    
    print("")
    print("Source and destination nodes are swapped.")
    print("")

    path <- findShortestPath(neo4jcon, destinationNodeTitle, sourceNodeTitle, limit = 100)

    printPath(path)

    plotVocabularyDistribution(path, stopWords, vocabularyWords, imageDirectory=imageDirectory)

    print("The program has ended.")
}

main()


"Chuck Cartledge"


rm(list=ls())

library(methods)
library(DBI)
library(bitops)
library(RCurl)
library(jsonlite)
library(utils)
library(getopt)
library(RPostgreSQL)
library(RNeo4j)

source("/home/chuck/CLC-Ent/BigDataEnthusiasts/Wikipedia/Scripts/library.R")

serviceNeo4jQueue <- function(con, limit=20, graph)
{
    returnValue <- 0

    returnValue
}



queueNeo4j <- function(con, sourceNode, destinationNodes=c())
{
    for (d in destinationNodes)
    {
        command <- sprintf('insert into "Graph" (id, sourcenode, destinationnode) values (DEFAULT, \'%s\', \'%s\');',
                           sourceNode, d)
        postgresWorker(con, command)
    }

    ## dbCommit(con)
}


updateNeo4j <- function(graph, sourceNode, destinationNodes=c(), configurationData)
{
    queryCounter <- 0
    queryLimit <- 10

    for (d in destinationNodes)
    {
        if (queryCounter  == 0)
        {
            g = newTransaction(graph)

            query <- sprintf('MERGE (n%.0f:Page {name:"%s"})',
                             configurationData[["nodeNumber"]],
                             sourceNode)
            
            appendCypher(g, query)
            
        }
        if (d != sourceNode)
        {
            query <- sprintf('MERGE (n%.0f:Page {name:"%s"})',
                             configurationData[["nodeNumber"]],
                             d)
            appendCypher(g, query)
            query <- sprintf('MATCH (n%.0f:Page {name:"%s"}), (m%.0f:Page {name:"%s"}) CREATE UNIQUE (n%.0f) - [:PointsTo] -> (m%.0f)',
                             configurationData[["nodeNumber"]],
                             sourceNode,
                             configurationData[["nodeNumber"]],
                             d,
                             configurationData[["nodeNumber"]],
                             configurationData[["nodeNumber"]]
                             )
            ## print(query)
            appendCypher(g, query)

            queryCounter <-  queryCounter + 1
        }
        if (queryCounter >= queryLimit)
        {
            commit(g)
            queryCounter <- 0
        }
    }
    if (queryCounter > 0)
    {
        commit(g)
    }
}

resetNeo4jGraph <- function(con)
{
    clear(con, input=FALSE)
    ## addConstraint(con, "Page", "name")
    addConstraint(con, "Page", "nodeID")
}


removePageFromWorkQueue <- function(con, title)
{
    command <- sprintf('delete from \"ToDo\" where title = \'%s\';',
                       title)
    
    returnValue <- postgresWorker(con, command)

    ## dbCommit(con)

    returnValue
}

getUnitWorker <- function(con, title, table)
{
    command <- sprintf('select * from \"%s\" where title = \'%s\';',
                       table,
                       title)
    
    returnValue <- postgresWorker(con, command)

    returnValue
}

getCompletedWorkUnit <- function(con, title)
{
    returnValue <- getUnitWorker(con, title, "Done")

    returnValue
}

getQueuedWorkUnit <- function(con, title)
{
    returnValue <- getUnitWorker(con, title, "ToDo")

    returnValue
}

getWorkUnits <- function(con, nodeNumber, limit=5)
{
    command <- sprintf('select * from "ToDo" where node = %.0f order by added limit %.0f;',
                       nodeNumber, limit)
    ## print(command)
    returnValue <- postgresWorker(con, command)

    ## print(returnValue)
    returnValue
}

getCountCompletedUnits <- function(con)
{
    command <- sprintf('select limits from \"Limits\";')
    returnValue <- postgresWorker(con, command)

    returnValue$limits[1]
}

incrementCountCompletedUnits <- function(con)
{
    command <- "update public.\"Limits\" set limits = limits + 1;"
    returnValue <- postgresWorker(con, command)

    ## dbCommit(con)
}

addPageToTable <- function(con, table, title, node, addedTime, startedTime, finishedTime, languished, processed, connections)
{
    returnValue <-  NULL

    command <- sprintf('insert into "%s" (title, node, added, started, finished, languished, processed, connections) values (\'%s\', %.0f, %.0f, %.0f, %.0f, %.0f, %.0f, %.0f) ON CONFLICT (title) do nothing;',
                       table,
                       title,
                       node,
                       addedTime,
                       startedTime,
                       finishedTime,
                       languished,
                       processed,
                       connections)

    returnValue <- postgresWorker(con, command)

    ## dbCommit(con)

    returnValue
}

addPageToWorkQueue <- function(con, title, nodeNumber)
{
    addedTime <- as.numeric(as.POSIXct(Sys.time()))
    startedTime <- 0
    finishedTime <- 0
    languished <- 0
    processed <- 0
    connections <- 0
    returnValue <- addPageToTable(con, "ToDo", base64(title),
                                  nodeNumber, addedTime, startedTime, finishedTime,
                                  languished, processed, connections)

    returnValue
}

addPageToDoneQueue <- function(con, title, nodeNumber, addedTime, startedTime, numberOfConnections)
{
    finishedTime <- as.numeric(as.POSIXct(Sys.time()))
    languished <- startedTime - addedTime
    processed <-  finishedTime - startedTime

    returnValue <- addPageToTable(con, "Done", title,
                                  nodeNumber, addedTime, startedTime, finishedTime,
                                  languished, processed, numberOfConnections)

    incrementCountCompletedUnits(con)
    returnValue
}


createTables <- function(con)
{

    tables <- c("ToDo", "Done")

    for (i in tables)
    {
        command <- sprintf('drop table if exists "%s";', i)
        postgresWorker(con, command)

        command  <- sprintf('CREATE TABLE public."%s" (title character varying(8000) PRIMARY KEY NOT NULL,  node integer,  added integer,  started integer,  finished integer, languished integer, processed integer, connections integer ) WITH (  OIDS=FALSE);', i)
        postgresWorker(con, command)
    }

    command <- sprintf('drop table if exists "Graph"; CREATE TABLE IF NOT EXISTS "Graph" ("id" serial primary key, "sourcenode" character varying (8000), "destinationnode" character varying (8000));')
    postgresWorker(con, command)

    dbCommit(con)    
}

resetLimits <- function(con)
{
    tables <- "Limits"
    command <- sprintf('drop table if exists "%s";', tables)
    postgresWorker(con, command)

    command <- sprintf('CREATE TABLE public."%s" (limits integer);', tables)
    postgresWorker(con, command)

    command <- sprintf('insert into \"%s\" (limits) values (0);', tables)
    postgresWorker(con, command)

    dbCommit(con)

}



getTitles <- function(startTitle)
{

    startTitle <- base64Decode(startTitle)
    
    baseURL <- sprintf("https://en.wikipedia.org/w/api.php?action=query&titles=%s&prop=links&format=json&pllimit=100",
                       URLencode(startTitle))
    
    d <- fromJSON(baseURL)

    returnValue <- c(d$query$pages[[1]]$links$title)

    i <- 1
    while(is.null(d$continue$plcontinue) == FALSE)
    {
        print(sprintf("%.0f %s", i, d$continue$plcontinue))
        url <- sprintf("%s&plcontinue=%s", baseURL, d$continue$plcontinue)
        print(url)
        d <- fromJSON(url)
        i <- i + 1
        returnValue <- c(returnValue, d$query$pages[[1]]$links$title)
    }

    returnValue
}

main <- function()
{
    configurationData <- getDefaultConfigurationData()

    spec <- getSupportedCommandLineArguments()

    configurationData <- setConfigurationValues(configurationData, spec)

    print(configurationData)

    scriptExecutable <- "/home/chuck/CLC-Ent/BigDataEnthusiasts/Wikipedia/Scripts/wikipedia.R"
    
    neo4jcon <- connecToNeo4j(configurationData)

    nodeAssignment <- 0

    if(configurationData[["nodeNumber"]] == 0)
    {
        con <- connectToDatabase(configurationData)
        if(configurationData[["resetDatabase"]] == TRUE)
        {
            createTables(con)
            addPageToWorkQueue(con, configurationData[["seedPage"]], nodeNumber = configurationData[["nodeNumber"]])
            resetNeo4jGraph(neo4jcon)
        }
        resetLimits(con)
        dbDisconnect(con)
        
        for (i in 1:(configurationData[["numberNodes"]] - 1))
        {
            command <- sprintf("nice Rscript %s -n %.0f -p %.0f -N %.0f",
                               scriptExecutable,
                               i,
                               configurationData[["pageLimit"]],
                               configurationData[["numberNodes"]]
                               )
            print(command)
            system(command, wait = FALSE, ignore.stdout = TRUE, ignore.stderr = TRUE, intern = FALSE)
        }
    }

    con <- connectToDatabase(configurationData)

    misssedWorkCounter <- 0
    misssedWorkCounterLimit <- 5
    doWork <- TRUE

    while (doWork == TRUE)
    {
        completedBySystem <- getCountCompletedUnits(con)

        print(sprintf("completedBySystem = %.0f out of %.0f",
                      completedBySystem,
                      configurationData[["pageLimit"]]))
        
        if(completedBySystem >= configurationData[["pageLimit"]])
        {
            doWork <- FALSE
        }
        else
        {
            workToDo <- getWorkUnits(con, configurationData[["nodeNumber"]], limit = 5)
            numberWorkUnits <- nrow(workToDo)
            if(numberWorkUnits > 0)
            {
                print("main():");print(workToDo)
                for (i in 1:numberWorkUnits)
                {
                    title <- workToDo$title[i]
                    temp <- getCompletedWorkUnit(con, title)
                    if (nrow(temp) == 0)
                    {
                        ## print("main() 2:");print(title)
                        
                        startTime <- as.numeric(as.POSIXct(Sys.time()))
                        titles <- getTitles(title)
                        print(head(titles))
                        destinationNodes <- c()
                        for(temp in titles)
                        {
                            nodeAssignment <- nodeAssignment + 1
                            
                            addPageToWorkQueue(con, temp, nodeNumber = nodeAssignment %% configurationData[["numberNodes"]])

                            destinationNodes <- c(destinationNodes, base64(temp))
                        }

                        ## updateNeo4j(neo4jcon, title, destinationNodes, configurationData)
                        ## originalData <- getQueuedWorkUnit(con, title)
                        queueNeo4j(con, title, destinationNodes)
                        addPageToDoneQueue(con,
                                           title,
                                           workToDo$node[i],
                                           workToDo$added[i],
                                           startTime,
                                           length(destinationNodes)
                                           )
                    }
                    removePageFromWorkQueue(con, title)
                }
            }
            else
            {
                misssedWorkCounter <- misssedWorkCounter + 1
                print(sprintf("No work units found for %.0f, sleeping for %.0f seconds (%.0f of possible %.0f).",
                              configurationData[["nodeNumber"]],
                              configurationData[["sleepyTime"]],
                              misssedWorkCounter,
                              misssedWorkCounterLimit
                              ))
                Sys.sleep(configurationData[["sleepyTime"]])
                if(misssedWorkCounter >= misssedWorkCounterLimit)
                {
                    doWork <- FALSE
                }
            }
        }
        if(configurationData[["nodeNumber"]] == 0)
        {
            serviceNeo4jQueue(con, limit=configurationData[["ne04jUpdateLimit"]], neo4jcon)
        }
    }

    dbDisconnect(con)

    ne04jUpdateLimit <- configurationData[["ne04jUpdateLimit"]]
    temp <- ne04jUpdateLimit
    while (temp > 0)
    {
        temp <- serviceNeo4jQueue(con, limit=ne04jUpdateLimit, neo4jcon)
        print(sprintf("Processed %.0f out of requested %.0f neo4j updates.",
                      temp, ne04jUpdateLimit))
    }
    
    print("The program has ended.")
}

main()


"Chuck Cartledge"


rm(list=ls())

library(methods)
library(DBI)
library(bitops)
library(RCurl)
library(jsonlite)
library(utils)
library(getopt)
library(RPostgreSQL)
library(RNeo4j)

source("/home/chuck/CLC-Ent/BigDataEnthusiasts/Wikipedia/Scripts/library.R")

getDoneWorker <- function(con, suffix="")
{
    command <- sprintf('select * from \"Done\" %s;', suffix)

    returnValue <- postgresWorker(con, command)

    returnValue
}

getDoneDataOrderedByFinished <- function(con)
{
    returnValue <- getDoneWorker(con, "order by finished")

    returnValue
}

getDoneDataOrderedByStarted <- function(con)
{
    returnValue <- getDoneWorker(con, "order by started")

    returnValue
}

getDoneDataOrderedByAdded <- function(con)
{
    returnValue <- getDoneWorker(con, "order by added")

    returnValue
}

getDoneDataRaw <- function(con)
{
    returnValue <- getDoneWorker(con, "")

    returnValue
}

main <- function()
{
    configurationData <- getDefaultConfigurationData()

    spec <- getSupportedCommandLineArguments()

    configurationData <- setConfigurationValues(configurationData, spec)
    
    con <- connectToDatabase(configurationData)

    d <- getDoneDataOrderedByFinished(con)

    ## d <- getDoneDataOrderedByAdded(con)

    ## d <- getDoneDataOrderedByStarted(con)

    ## d <- getDoneDataRaw(con)

    print(head(d))

    oldPar <- par()

    plotImages <- c("../Images/overAll.png", "../Images/languished.png", "../Images/connections.png", "../Images/processed.png" )
    
    par(ask=TRUE)
    myColors <- c("black", "red", "blue")
    myPch <- c(0,1,2)

    png(plotImages[1], width = 960, height = 480, type = "cairo")
    
    plot (d$languished,
          ## log="y",
          ylab="Seconds",
          col=myColors[1],
          pch=myPch[1],
          type="b",
          xlab=sprintf("Pages"),
          main=sprintf("Overview of system performance (%s pages)",
                       formatC(length(d$languished), format="d", big.mark=','))
          )

    points (d$connections, col=myColors[2], pch=myPch[2])

    points (d$processed, col=myColors[3], pch=myPch[3])

    segments <- c(1, 2700, 3500, length(d$languished))

    main <- sprintf("%.0f pages", length(d$languished))
    for (i in 1:(length(segments) - 1))
    {
        xs <- segments[i]:segments[i+1]
        languished <- lm(d$languished[xs] ~ xs)
        processed <- lm(d$processed[xs] ~ xs)
        main <- sprintf("%s\nLanguish time = %f + %f*x\n Processing time = %f + %f*x",
                        main,
                        coefficients(languished)[[1]],
                        coefficients(languished)[[2]],
                        coefficients(processed)[[1]],
                        coefficients(processed)[[2]])
        abline (languished, col=myColors[1])
        abline (processed, col=myColors[3])
    }
    
    
    ## print(coefficients(languished))

    print(main)

    legend ('topleft',
            legend=c("Time languishing", "Number of connections", "Seconds to process"),
            pch=myPch,
            text.col=myColors)
    dev.off()
    png(plotImages[2], width = 960, height = 480, type = "cairo")

    hist (d$languished, col=myColors[1], main="Seconds waiting to start processing.", xlab="Seconds")
    dev.off()
    png(plotImages[3], width = 960, height = 480, type = "cairo")
    hist (d$connections, col=myColors[2], main="Number of out going connections.", xlab="Connection bins")
    dev.off()
    png(plotImages[4], width = 960, height = 480, type = "cairo")
    hist (d$processed, col=myColors[3], main = "Seconds to process a page.", xlab = "Processing time bins")
    dev.off()

    par(oldPar)
    
    dbDisconnect(con)
}

main()


"Chuck Cartledge"


rm(list=ls())

library(methods)
library(DBI)
library(bitops)
library(RCurl)
library(jsonlite)
library(utils)
library(getopt)
library(RPostgreSQL)
library(RNeo4j)

source("/home/chuck/CLC-Ent/BigDataEnthusiasts/Wikipedia/Scripts/library.R")

getDoneWorker <- function(con, suffix="")
{
    command <- sprintf('select * from \"Done\" %s;', suffix)

    returnValue <- postgresWorker(con, command)

    returnValue
}

getDoneDataOrderedByFinished <- function(con)
{
    returnValue <- getDoneWorker(con, "order by finished")

    returnValue
}

getDoneDataOrderedByStarted <- function(con)
{
    returnValue <- getDoneWorker(con, "order by started")

    returnValue
}

getDoneDataOrderedByAdded <- function(con)
{
    returnValue <- getDoneWorker(con, "order by added")

    returnValue
}

getDoneDataRaw <- function(con)
{
    returnValue <- getDoneWorker(con, "")

    returnValue
}

main <- function()
{
    configurationData <- getDefaultConfigurationData()

    spec <- getSupportedCommandLineArguments()

    configurationData <- setConfigurationValues(configurationData, spec)
    
    con <- connectToDatabase(configurationData)

    d <- getDoneDataOrderedByFinished(con)

    ## d <- getDoneDataOrderedByAdded(con)

    ## d <- getDoneDataOrderedByStarted(con)

    ## d <- getDoneDataRaw(con)

    print(head(d))

    oldPar <- par()

    plotImages <- c("../Images/overAll.png", "../Images/languished.png", "../Images/connections.png", "../Images/processed.png" )
    
    par(ask=TRUE)
    myColors <- c("black", "red", "blue")
    myPch <- c(0,1,2)

    png(plotImages[1], width = 960, height = 480, type = "cairo")
    
    plot (d$languished,
          ## log="y",
          ylab="Seconds",
          col=myColors[1],
          pch=myPch[1],
          type="b",
          xlab=sprintf("Pages"),
          main=sprintf("Overview of system performance (%s pages)",
                       formatC(length(d$languished), format="d", big.mark=','))
          )

    points (d$connections, col=myColors[2], pch=myPch[2])

    points (d$processed, col=myColors[3], pch=myPch[3])

    segments <- c(1, 2700, 3500, length(d$languished))

    main <- sprintf("%.0f pages", length(d$languished))
    for (i in 1:(length(segments) - 1))
    {
        xs <- segments[i]:segments[i+1]
        languished <- lm(d$languished[xs] ~ xs)
        processed <- lm(d$processed[xs] ~ xs)
        main <- sprintf("%s\nLanguish time = %f + %f*x\n Processing time = %f + %f*x",
                        main,
                        coefficients(languished)[[1]],
                        coefficients(languished)[[2]],
                        coefficients(processed)[[1]],
                        coefficients(processed)[[2]])
        abline (languished, col=myColors[1])
        abline (processed, col=myColors[3])
    }
    
    
    ## print(coefficients(languished))

    print(main)

    legend ('topleft',
            legend=c("Time languishing", "Number of connections", "Seconds to process"),
            pch=myPch,
            text.col=myColors)
    dev.off()
    png(plotImages[2], width = 960, height = 480, type = "cairo")

    hist (d$languished, col=myColors[1], main="Seconds waiting to start processing.", xlab="Seconds")
    dev.off()
    png(plotImages[3], width = 960, height = 480, type = "cairo")
    hist (d$connections, col=myColors[2], main="Number of out going connections.", xlab="Connection bins")
    dev.off()
    png(plotImages[4], width = 960, height = 480, type = "cairo")
    hist (d$processed, col=myColors[3], main = "Seconds to process a page.", xlab = "Processing time bins")
    dev.off()

    par(oldPar)
    
    dbDisconnect(con)
}

main()
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DB=/var/lib/neo4j/data/databases/graph.db
# DB=temp.db

OLDDB=/var/lib/neo4j/data/databases/OldGraph.db

NODES=/tmp/nodes.csv
RELS=/tmp/rels.csv

all:psql

restore:
	rm -rf $(DB)
	cp -r /var/lib/neo4j/data/databases/OldGraph.db $(DB)

save:
	rm -rf $(OLDDB)
	cp -r $(DB) $(OLDDB)


psql:
	echo "nodeID:ID,title,:LABEL" > $(NODES)
	psql -f nodes.psql | tail -n +4 | awk '{print $$1","$$1",Page"}'  >> $(NODES)
	head $(NODES)
	echo ":START_ID,:END_ID,:TYPE" > $(RELS)
	psql -f relations.psql | tail -n +4 | head -n -2 | awk '{print $$3","$$5",CONNECTED_TO"}' >> $(RELS)
	tail  $(RELS)

psqlSUDO:
	rm -rf $(DB)
	neo4j stop
	/usr/share/neo4j/bin/neo4j-import --into $(DB) --nodes $(NODES) --relationships $(RELS)
	neo4j start

Rscript:
	Rscript ./wikipedia.R -p 10000 -N 9 
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PostgreSQL tables (1 of 3)

Table: The PostgreSQL ToDo and Done tables.

Col. name Type Explanation

title character varying(8000) Base 64 encoded of the Wikipedia title. Primary key.

node integer The node (explorer) assigned to process this page.

added integer Unix seconds when this page was added to the work queue.

started integer Unix seconds when the node started to process this page.

finished integer Unix seconds when the node finished processing this page.

languished integer Unix seconds between the time when the page was added
to the queue and when the node started to process the
page.

processed integer Number of seconds to process the page.

connections integer Number of outgoing links in the page.
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PostgreSQL tables (2 of 3)

Table: The Graph PostgreSQL table.

Col. name Type Explanation

id serial Primary key.

sourcenode character varying (8000) The page with
the out going
connection.

destinationnode character varying (8000) The page that is
connected to by
the source.
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PostgreSQL tables (3 of 3)

Table: The Limits PostgreSQL table.

Col. name Type Explanation

limits integer The total num-
ber of pages
currently ex-
plored by all

explorers.
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