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Abstract

Traditional ANN-based artificial intelligence is mostly based on supervised
training. But in our research, we established an A.l. system on the basis of Artificial
Neural Network, and instead made use of users’ interaction with the system on social
network website Plurk to train our neural network. In order to verify the efficiency and
accuracy of using social websites as a training source, we designed our A.l. system to
make auto replies to posts by analyzing words and sentences, collecting related data for
statistics and correction. After series of progressive adjustments and refinements, we
successfully accomplished our goal by deploying a highly-modular A.l. system, which
is able to perform self-correction relying only on social website data, with accuracy
measures increasing by time. We believe training A.N.N. using social websites is
beneficial in the field of natural language processing, widening the possibilities of data

collecting when performed in a community-cultural aware way.
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data.Sort((KeyValuePair<string, int> x, KeyValuePair<string, int>y) =>

{

int len = x.Key.Length - y.Key.Length;

if (len > 0) return -1; else if (len < 0) return 1; // Order by length desc

int prior = x.Value - y.Value;

if (prior > 0) return -1; else if (prior < 0) return 1; // Order by prior desc

return StringComparer.CurrentCulture.Compare(Xx.Key, y.Key); // Order by form asc
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<?php
require_once("conn.php™);
session_start();
$code;
if (isset($_POST["invitecode"])) $code = quoteit($_POST["invitecode"]);
if (is_logged_in()) {
$ad = new AlDatabase();
$ad->Connect();
$weight = ($_SESSION["prof'])? 3 : 1;
if (isset($ GET["do"]))
switch (5 GET["do"]) {
case "positive™: $uw = $weight; break;
case "negative": $uw = -$weight; break;
case "neutral”: $uw = 0; break;
}
if (isset(Suw) && isset($ SESSION["lastwdid™])) {
$wdid = $_SESSION["lastwdid"]; $usr = $_SESSION["icid"];
$ad->Query("INSERT INTO “ai_train_rels™ (‘'word", ‘modification’, source’) " +
"VALUES (‘$wdid', '$uw', 'Susr’)");
$ SESSION["answ']++;
}
$rand = mt_rand(0, 69745);
$ad->Query("SELECT * FROM “ai_train_words” WHERE "id” >= $rand " +
"ORDER BY 'id” ASC LIMIT 1");
$wd = $ad->Rows();
$_SESSION["lastwdid"] = $wd["id"];
?>
<IDOCTYPE html>
<html>
<head>
<?php require(meta.php") ?>
<link rel="stylesheet" href="train.css" />
<title>#EA (T4 22V % 2 - DR <[title>
</head>
<body>
<div id="page" class="train">
<div id="main">
<p class="word" alt="<?php echo $wd["id"]; ?>"><?php echo $wd["word"]; ?></p>
<div id="selector">
<p>ﬁﬁ%ﬁ5ﬂ"l§‘r CiEBF AR o e AP PR ?</p>
<ul>
<li class="positive"><a href="train.php?do=positive">i & </a></li>
<li class="neutral"><a href="train.php?do=neutral"> ¥ }+</a></li>
<li class="negative"><a href="train.php?do=negative"> § & </a></li>
</ul>
</div>
</div>
<div id="counter">¢ w % <span class="count">
<?php echo $ SESSION["answ"]; ?></span>%g </div>
<footer>
<ul>



<li><a href="about.htm"># *+ £ 5= 1 </a></li>
<li><a href="rank.php">#* {7 & </a></li>
<li><a href="manage.php"> 13 i i </a></li>
<li><a href="logout.php">% #! </a></li>

</ul>
</footer>
</div>
</body>
</html>
<?php
Yelse {
if (strlen($code) <= 0) header("'Location: index.php");
else {
$ad = new AlDatabase();
$ad->Connect();
$ad->Query("SELECT * FROM "ai_train_invitations" WHERE “invitecode ='$code™);
if ($ad->RowCount() <= 0) header("Location: index.php™);
else {
$ic = $ad->Rows();
$_SESSION["icid"] = $ic["id"];
$_SESSION["prof"] = $ic[“profession"];
if ($ic["administration"]) $_SESSION["admin"] = true;
$usr = $ic["id"];
$ad->Query("SELECT COUNT (*) AS “count” FROM "ai_train_rels" WHERE “source™ =
$usr");
$tmpc = $ad->Rows();
$ SESSION["answ"] = $tmpc["count"];
header("'Location: train.php");
}
}
}
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using System;

using System.Collections.Generic;
using System.Threading;

using RenRen.Plurk;

namespace RenRen.Al

{

internal static class TimelinePoster

{

region "Application Model']
private static Thread postThread;
public static void Start()

{
postThread = new Thread(PostProc);
StatisticsKeeper.ConcurrentRegisterThread(Contracts. ThreadRole.Poster,

new Func<ThreadState>(() => postThread.ThreadState));

inputQueue = new Queue<Contracts.Poster\Workltem>();
QueueNotEmptyEvent = new ManualResetEvent(false);
postThread.Start();

}

public static void Stop()

{
postThread.Abort();

}

private static void PostProc()

{
while (true) {
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Contracts.Poster\Workltem item = DequeueTask();

try {
PlurkHelper.AddResponse(Convert. Tolnt64(item.Source),

item.Content.Qualifier, item.Content. Text);

}

catch (Exception ex) {
StatisticsKeeper.WarnException(Contracts. ThreadRole.Poster, ex, null);

}
ItemPostedCount++;
}
}

region "Parse Queue'|

private static Queue<Contracts.Poster\Workltem> inputQueue;
private static ManualResetEvent QueueNotEmptyEvent;

public static void EnqueueTask(Contracts.Poster\Workltem item)

{
lock (inputQueue)
{
inputQueue.Enqueue(item);
StatisticsKeeper.NotifyEnqueue(Contracts. ThreadRole.Poster,
item.Source, inputQueue.Count);
QueueNotEmptyEvent.Set();
}
}
private static Contracts.Poster\Workltem DequeueTask()
{
QueueNotEmptyEvent.WaitOne();
Contracts.Poster\Workltem item;
lock (inputQueue)
{
item = inputQueue.Dequeue();
if (inputQueue.Count <= 0) QueueNotEmptyEvent.Reset();
StatisticsKeeper.NotifyDequeue(Contracts. ThreadRole.Poster,
item.Source, inputQueue.Count);
}
return item;
}

#region "Statistics"|

/Il <summary>

/I Gets the count of posted (i.e. processed) item.

I </[summary>

public static long ItemPostedCount { get; private set; }
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private static void ServerProc() {
using (NamedPipeServerStream server =
new NamedPipeServerStream("rsPlurkAl.Mgmt.v1", PipeDirection.InOut)) {
while (true)

try {
server.WaitForConnection();
StreamReader sr = new StreamReader(server, Encoding.UTF8);
string buffer = sr.ReadL.ine();
string response = OnServerCommand(buffer);
StreamWriter sw = new Stream\Writer(server, Encoding.UTF8);
sw.AutoFlush = true;
sw.WriteLine(response);
server.Disconnect();

}

catch (IOException ex) {
AlWindowsService.AlEventLog.WriteEntry(String.Format(

"An error occured while maintaining server 10 pipe: {0}. " +
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"Current failure {1}x.",

if (fails >= 5) throw;

}
}

ex.Message, ++fails));

private static string OnServerCommand(string command) {
if (String.IsNullOrEmpty(command)) return String.Empty;

string[] args = command.Split(* *);

switch (args[0]. ToLower()) {
case "lIs"
case "Iv"
case "parse"
case "listen”
case "train"
case "cts"
case "flow"
case "crs"
case "select"
case "delete"
case "config"
case "version'
default:

: return CommandLoadSentence(ref args);

: return CommandLoadVocabulary(ref args);
: return CommandParse(ref args);

: return CommandAppendListenerTask(ref args);
: return CommandManualTrain(ref args);

: return CommandThreadStatus(ref args);

: return CommandFlowControl(ref args);

: return CommandRefreshStatistics(ref args);
: return CommandsSelect(ref args);

: return CommandDelete(ref args);

: return CommandConfig(ref args);

": return CommandVersion(ref args);

return "Unrecognized command.";

}

region "Commands'|

private static string CommandParse(ref string[] args)
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V11 Provides functionalities of interacting with Plurk ]
public static class PlurkHelper

{

private static OAuthinstance Instance ...
public static void AddPlurk(string qualifier, string message) D
public static void AddResponse(long plurk_id, string qualifier, string message)

{

NameValueCollection nvc = new NameValueCollection();
nvc.Add("qualifier”, qualifier);

nvc.Add("content”, message);

nvc.Add("plurk_id", plurk_id.ToString());

string req = Instance.SendRequest("Responses/responseAdd", nvc);

}
public static Entities.GetPlurkResponse GetPlurk(long plurk_id) B

public static Entities.GetResponseResponse GetResponses(long plurk_id) D
public static void MutePlurks(long[] plurk_ids) D
public static Entities.GetPlurksResponse GetUnreadPlurks() m
public static Entities.GetPlurksResponse GetPublicPlurks(int userld,
DateTime offset, bool onlyResponded = false) D
public static IEnumerator<Entities.User> EnumerateFriends() D

d >+ OAuthinstance 5 OAuth 1.0a ch= B £ = 245§ it > ¢ 7 57k RFC %
ok~ F LA - HMAC-SHAL #ici= & % ~ 12 % p 37 HTTP Authorization %2
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using System;
using System.Collections.Generic;
using System.Text;
using System.lO;
using System.Net;
using System.Security.Cryptography;
using System.Collections.Specialized;
using Newtonsoft.Json;
namespace RenRen.Plurk
{
VI Provides OAuth authentication service. This class cannot be inherited.|
internal sealed class OAuthlnstance

{
#region "Fields"
private OAuthToken token = new OAuthToken();

#tendregion

#region "Constant Fields']

private static string CAppKey = "<protected>";

private static string cAppSecret = "<protected>";

private static string cReqTokenUrl = "http://www.plurk.com/OAuth/request_token";

private static string cGrantUrl = "http://www.plurk.com/OAuth/authorize";

private static string cExchangeUrl = "http://www.plurk.com/OAuth/access_token";

private static string cApiBaseUrl = "http://www.plurk.com/APP/";

private static DateTime cTimestampBase = new DateTime(1970, 1, 1,0, 0, 0, Date TimeKind.Utc);

#endregion

region "Methods'|

/Il <summary>

/Il Sends a request to specified URL, using specified token and arguments.

Il </[summary>

[l <param name="apiPath">Relative path of target APl.</param>

/Il <param name="args">Additional arguments. Must not start with ‘oauth’.</param>
/Il <exception cref="InvalidOperationException">Occurs when a valid request token
/Il hasn't been obtained.</exception>

/Il <exception cref="Unauthorized AccessException">Occurs when the token has expired
/Il or the verifier specified is not valid.</exception>

/I <exception cref="WebException">Connection problems occured.</exception>
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public string SendRequest(string apiPath, Name\ValueCollection args)

{
if (String.IsNullOrEmpty(token.Content))

throw new InvalidOperationException("A valid token is required");
var param = new NameValueCollection() { { "oauth_token", token.Content } };
if (args = null)

foreach (string key in args.Keys)

if (key.StartsWith("oauth_")) param.Add(key, args[key]);

HttpWebRequest request = CreateRequest(cApiBaseUrl + apiPath, param);
HttpWebResponse response = null;
try

{
response = (Http\WebResponse)request.GetResponse();

using (StreamReader sr = new StreamReader(response.GetResponseStream()))
return sr.ReadToEnd();

}
catch (WebException ex) {

WebExceptionHelper(ex); throw;
}
}

fregion "Private Worker Functions"]
VIl Gets the OAuth standard encoding of a string]
private static string UrlEncode(string source)

{
if (string.IsNullOrEmpty(source)) return null;
byte[] chars = Encoding.UTF8.GetBytes(source);
StringBuilder sb = new StringBuilder();
for (int i = 0; i < chars.Length; i++)
{
if (chars[i] >="A"' && chars][i] <= 'Z") sh.Append((char)chars][i]);
else if (chars[i] >= 'a' && chars[i] <= 'z") sb.Append((char)chars[i]);
else if (chars[i] >='0' && chars[i] <='9") sb.Append((char)chars][i]);
else if (chars[i] =="_") sb.Append((char)chars[i]);
else if (chars[i] == '-") sb.Append((char)chars[i]);
else if (chars[i] ==".") sh.Append((char)chars[i]);
else if (chars[i] == '~") shb.Append((char)chars[i]);
else {
sb.Append('%').Append(Convert.ToString(chars[i], 16). ToUpperinvariant());
}
}
return sh.ToString();
}

/Il <summary>

/I Creates a HttpWebRequest with specified OAuth parameters and URL.

Il </[summary>

[l <param name="uri">The request target URI.</param>

[l <param name="param">The OAuth parameters to use.</param>

/Il <returns>The created HttpWebRequest.</returns>

private Hitp\WebRequest CreateRequest(string uri, NameValueCollection param)

28



}

HttpWebRequest request = (Http\WebRequest)WebRequest.Create(uri);
request.Method = "POST";

request.ContentType = "application/x-www-form-urlencoded";

/I Generate boilerplate parameters

param.Add("oauth_consumer_key", cAppKey);
param.Add("oauth_nonce", GetNonce()); // Must be unique
param.Add("oauth_timestamp", GetTimestamp());
param.Add("oauth_version", "1.0");
param.Add("oauth_signature_method", "HMAC-SHA1");

string sig = GetSignature(request.Method, uri, param); // Create signature
param.Add("oauth_signature", sig);

StringBuilder sb = new StringBuilder(); // Build up header
sh.Append("OAuth realm=\"\""");
foreach (string key in param.AllKeys)
if (key.StartsWith("oauth_")) // Possible additional parameters
sh.Append(", ").Append(key).Append(*=\"")
Append(UrlEncode(param[key])).Append("\"");
request.Headers.Add("Authorization", sb.ToString());

/[ Build up POST body
StreamWriter sw = new Stream\Writer(request.GetRequestStream(), Encoding.ASCII);
sb = new StringBuilder();
string prefix = "";
foreach (string key in param.AllKeys)
if (key.StartsWith("oauth_")) {
sh.Append(prefix).Append(key).Append(“=").Append(UrlEncode(param[key]));
prefix = "&";
}
sw.Write(sb.ToString());
sw.Flush(); sw.Close();
return request;

/Il <summary>

/Il Generates a HMAC-SHAL signature from the specified data.

Il </[summary>

[l <param name="method">HTTP method.</param>

[l <param name="uri">Normalized service URI.</param>

/Il <param name="param">Parameters used in the request.</param>

private string GetSignature(string method, string uri, Name\ValueCollection param)

{

/[ Build up base string

StringBuilder sb = new StringBuilder();
sb.Append(method).Append('&").Append(UrlEncode(uri)).Append('&");
/I Sort the params

List<string> keys = new L ist<string>(param.AllKeys);
keys.Sort(StringComparer.InvariantCulture);

string prefix = "";

for (int i = 0; i < keys.Count; i++)

{
29



sh.Append(prefix).Append(keys[i]).Append(“%3D")
.Append(UrlEncode(UrlEncode(param[keys[i]])));
prefix = "%26";
}
string source = sh.ToString();
string key = UrlEncode(cAppSecret) + "&" + UrlEncode(token.Secret);
HMACSHA1 hashProvider = new HMACSHAL(Encoding.UTF8.GetBytes(key), true);
byte[] result = hashProvider.ComputeHash(Encoding.UTF8.GetBytes(source));
return Convert.ToBase64String(result);

}

VI Returns the number of seconds since January 1, 1970 00:00:00 GMT]
private static string GetTimestamp()

{

return Math.Ceiling((DateTime.UtcNow - cTimestampBase).TotalSeconds).ToString();

}

VI Generates an unigue string|
private static string GetNonce()

{

/I Must be 64bit, but Plurk didn't mention
return new Random().Next(1, 99999999).ToString("d8");
}

VI1 Processes exception occured during authorization)]
private void WebExceptionHelper(\WebException ex)

{
HttpWebResponse resp = ex.Response as Http\WebResponse;
if (resp !=null)
if (resp.StatusCode == HttpStatusCode.Unauthorized)
throw new Unauthorized AccessException(resp.StatusDescription, ex);
else if (resp.StatusCode == HttpStatusCode.BadRequest)
try
{
string response;
using (var reader = new StreamReader(resp.GetResponseStream()))
response = reader.ReadToENd();
Entities.ErrorResponse err =
JsonConvert.DeserializeObject<Entities.ErrorResponse>(response);
throw new PlurkException(
String.Format("Server rejected the request due to {0}.", err.error_text));
}
finally { resp.Close(); }
}

}

VI Stores a OAuth token. This class cannot be inherited |
[Serializable]
public sealed class OAuthToken {

public string Content { get; set; }

public string Secret { get; set; }
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