Developer Manua

Project subject: Improving an OCR program
Project instructo: Hananel Hazan

Project performed by: Alex Heifetz & Vadim Maizlin

Short Description: The program HOCR was originally written by Niv Maman and Maxim Drabkin
under the guidance of Hananel Hazan. The program uses a neural network to recognize text by
transforming the image of a certain character to a binary array (1s and Os) with values representing
pixel grey values and, using a neural network mapping it to a certain character. The program could
learn a few fonts and recognize Hebrew texts typed in those fonts. Our project goal was to enable
adding new fonts, recognize English as well as Hebrew, recognize handwriting, add spell checking
corrections, improve general recognition success, and add the ability to synchronize with a server.

Note: This manual is partly written in Hebrew.



Changes to the original program (Excluding the major new functions described later)

Encog update: The program used v2.5.2 of Encog. It now uses v3.1.0

GUI changes: New buttons and menu options were added, and some new forms were added to perform new
functions

Training: Resilient propagation is used instead of back propagation.

Neural network change: The program now uses 3 neural networks working synchronously instead of 1. The reason
for this was that the results depend on the training of the network. 2 different training sessions even with the same
error can recognize the same character differently, once correctly and once incorrectly. In addition too low an error
results in over fitting and thus lower recognition success. But higher error must necessarily include more deliberate
mistaken recognition. By training 3 networks separately each gets different recognition patterns and synchronizing
their recognition of the same character and choosing the best average result improves the handwriting recognition
rate by 10-20%.

Using the AForge API: most graphical functions were replace by AForge imaging filters and new ones all used
AForge.

Noise handling was improved: The program ignores very small noise, though more noise still creates problems.

Rotation: The rotation function was improved to minimize memory use and so enable rotation of larger images,
and better processing.

English: Recognition of English character was added. The user can choose whether his text is English, Hebrew or
both.

Better character imaging: smaller characters are not zoomed in to resemble larger ones. This improves the
recognition of characters such as “+”.

Many other improvements in letter recognition, separation, and other areas.



Overall program structure

_._ . _7 @E@ L @i—!&.i 7®§»¢.7

4 H




Maintform

The program’s main form.

Properties:

private const int MaxWidth = 500; // Max width size for the image. larger images will be
// resized to fit

private const int MaxHeight = 800;// Max height size for the image. larger images will be
// resized to fit

//GUI

private Form _trainForm; //training dialog

private int _currentPage; //saves the current page of image

private int? _markedLine; //number of marked line

private int? _markedLetter; //number of marked letter

private OpenFileDialog fileDialog; // Used to select multiple handwriting learning pages
private PrintDocument printer = new PrintDocument(); // used to pring handwriting learning pages
private int Pages = @; // shows the handwriting learning pages numbers

private BackgroundWorker worker = new BackgroundWorker(); // used to show a status bar
public int _progress=0; // shows the status bar progress

private int _languageselector; // selects the language mode to use

//Image

private Bitmap _bitmap; //bitmap of current image

private Bitmap _picture; //bitmap of current shown image

private Bitmap[][] _letters; //letters of current image

private int[][][] _letterBounds; //letters bounds of current image

private string _currentImagePath; //path of current image

private Bitmap[] _HandScans = new Bitmap[6]; // contains the handwriting learning pages

//Neural Network

private NeuralNetwork _fontNetwork; //pixels neural network of current font
private FontStore _fontstore; // contains the font information

private string _currentFontPath; //path of current font pixels



private int _inputlLayer; //size of input layer pixels

private readonly int _middlelLayers = 50; //size of middle layer

private readonly int _outputlLayer = FontActions.LettersInNetwork.Length; //size of output
// layer

//Script
private bool _scriptMode; //indicates if we use script mode

Methods:

AdjustWindow: Adjust window to size of content
AutoDetectFontTask: read image, recognize which font using in it and load that font. (it reads only the first line to determine)

CalculateLetter: Get letter bitmap, calculate which letter is it, and return it's index.

CenterizeClick: Event of clicking on Centerize button that call for centeize task and center the image
CenterizeTask: Center the image and save it into current bitmap. It also show the result on screen
CleanClick: Event of clicking on Clean button, that call for Clean task

CleanTask: Task that take the current image bitmap and clean it using the median filter

CreateAllFontsScriptClick: Event of clicking on Create All Fonts Script that call for the appropriate task that create the font
images and then create the networks from it

CreateAllFontsScriptTask: Task that create the font images and then create the networks from it
CreateFontClick: Event of clicking Create Font button, that loads font image from using dialog and create font network from it.
CreateFontlmages: Create font images of all known fonts of windows

CreateFontTask: Create font action that take the current image and make font network from it. return message in case of
error, otherwise returns null.

CreateNetworksFromlmages: Create all networks from images of fonts that are now known to the application
EmptyFontClick: Event of clicking on Empty Font button, that create an empty font network
FontsComboBoxSelectedIndexChanged: Event of changing Font ComboBox selection, that loads the selected network.
GetMultiPageTextTask: Task of recognizing text of a multi pages image or pdf

GetPageTextTask: Task of recognizing text of one page out of multi pages image. It also returns parameter that indicates
whether operation succeed

GetTextCallBack: Called back after auto detect font, and call for get text task

GetTextClick: Event of clicking Get Text button, that use the network to retrieve the text.

GetTextTask: Task that been called when click on Get Text button

InAction: Get boolean that indicates if application in action, and enabled or disable the buttons depending on state.

InitializeComponent: Required method for Designer support - do not modify the contents of this method with the code editor.



InitializeFolders: Check existence of fonts and results folders and create them if needed

LoadImage: Load the image to picturebox and return bitmap. returns null in case of failure loading image.
MarkCurrentLetter: Mark the current letter on source picturebox, using the letters bounds
PageNextClick: Event of clicking on Next Page button that showing the next image

PagePrevClick: Event of clicking on Prev Page button that showing the prev image

RepairNetworkClick: Event of clicking Repair Network, that get letter bitmap and correct letter in text and repair the network
for current letter.

RestoreWindowsState: Restoring window to be enabled again after finishing loading text result

RotateClick: Event of clicking on Rotate button, that call for Rotate task

RotateTask: Task that take the current image bitmap and rotate it till straight if needed

SelectImagecClick: Event of Clicking Select Image Button, that open file dialog and asks you for image to use.
SelectImageDialog: Open selection image dialog, set image and return boolean value indicates if it succeed
ShowLetterResult: Get image bitmap and show it at the result picture box

ShowPagesButtons: Get boolean indicates whether to show next\prev buttons. if true, set their location.
ShowResultLetterText: Get line and letter numbers and show that letter on screen at the repair section
ShowSource: Get image bitmap and show it at the source picture box

ShowText: Show Text Result

StopProcessClick: Event of clicking on Stop Process button that stop any process by setting his own button visibility to false. It
is only posible if the process checkes the visiblity of the button every cycle.

TextResultSelectionChanged: Event of changing selection text in Text Result, that calc selected letter and show it on repair
section

ThresholdClick: Event of clicking on Threshold button, that call for Threshold task

ThresholdTask: Task that take the current image bitmap and fix it using the threshold filter

TrainAllScriptClick: Event of clicking on Train All Script button that opens the training user control and start training all fonts.
TrainNetworkClick: Event of clicking Train Network button, that train the network and show test results.
UpdateFontsComboBox: Enter fonts items into fonts combobox

CXMOpened: Handles right click in text window

learnFromPagesToolStripMenultem_Click: Learns font from handwriting learning pages.
printInputPagesToolStripMenultem_Click: Prints handwriting learning pages.

printDoc_PrintPage: Creates handwriting learning pages for printing.



Sort: Sorts handwriting learning pages from first to last.
addWordToolStripMenultem_Click: Handles clicking on add word menu item.
toolStripMenultem1_Click: Handles clicking on "Deploy dataset” menu item.
fromListToolStripMenultem_Click: Handles creating new fonts from selection.
worker_DoWork: Used by background worker. Used for status bar updating.
Statusbar: Creates background worker. Used for status bar updating.

updateFontsToolStripMenultem_Click: Creates Update Form object and makes it visible
openUpdatesLogFileToolStripMenultem_Click: Opens serverlog.txt log file what exist in Client.ServerFolderPath

showClientNetworksToolStripMenultem_Click: Creates NetShowForm (listbox window for print output existing networks).
Checks which fonts networks exists in Client Folder and prints this list with properties of this fonts.

settingsToolStripMenultem_Click: Creates new Server Settings Form and make it visible.



TrainingUC

Used for neural net training.
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“ TrainingUc
‘W TrainingUc W Init % UnRegister % Dispose % add_StopScriptClicked
% TrainTaskP W InitializeComponent W <Init=b_0 % UpdateHandler
W StopScriptClick W StartClick W StopClick W Update

W CheckFinish

W remove_StopScriptClicked

Properties:

private int _repeats; //number of repeats

private double _error;// training parameters

private NeuralNetwork _fontNetwork; //pixels neural network of current font
private FontStore _fontstore;

private readonly Action<int, double> _trainActionP; //action used for train task P
private Form _parentForm; //parent form, used for closing
public event Action StopScriptClicked; //event of stoping script

private bool _activeTrain; //indicates if train is active
private bool _scriptMode; //indicates if we use script

Methods:

TrainingUc: Constructor method.

Init: Initializes training UI.

StartClick: Handles clicking “Start training” button.

StopClick: Handles clicking “Stop training” button.

TrainTaskP: Starts training.

UpdateHandler: Runs update.

Update: Method run after every training cycle to update the UI.

CheckFinish: Check if both trainig finished and update user interface if needed.

StopScriptClick: Event of clicking on Stop Script button that stops script invoking event and close window.
UnRegister: Unregister all events. You should call this method from outside class after closing dialog.



InputBox

Shows input box for entering new font name.
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“InputBox
. ‘% InputBox i . ‘% Dispose
: F _ Y
‘i InitializeComponent W Init
: Y i
W OkClick W CancelClick

Properties:

LanguageQuery

Used for choosing what language the text is in.
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“# LanguageQuery

‘W LanguageQuery “ Dispose W get value

L

‘W InitializeComponent

— - L 5 . S
W buttonl_Click W button2_Click 4 button3_Click W labell_Click
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W set value



FONTS

Used for choosing new fonts for the program to learn

“ Fonts

‘% Fonts | % Dispose
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FONtStore

This class contains the font network and other information on the font. It is serializable
and is saved in a file.
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“ FontStore

¥ StoreFont W getHW W FontStore ¥ SaveNetwork W qetError W getNetwork W getSize
W set_Handwriting W get_Handwriting

W getVersion W setError

Properties:

Network: The neural network
Version & error: version and error of the network

Handwriting: Boolean shows whether the font is a handwriting
font

Methods:

getHW: returns whether the font is a handwriting font
getNetwork/setNetwork :returns/saves the network.
getError/setError :Returns/saves the error rate

getSize :returns dataset size.

getVersion :returns network version .

StoreFont :Saves the font with the neural net and other properties..
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NeuralNetwork

This class contains and works with the rieural net.
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“ NeuralNetwork

W AddToDataSet W Compute W NeuralNetwork ¥ StopTrain W Test W Train ¥ add IterationChanged

Properties :

_network 1:An Encog basic neural network.

_network 2:An Encog basic neural network.

_network 3:An Encog basic neural network.

_dataSet :The net’s dataset. Contains the input in the form of binary arrays representing
pixels in the letter image and arrays indicating the letter’'s index number in the
LettersinNetwork

_isActive 1 IterationChanged : Used in the network’s training. IterationChanged is
launched after every training cycle. _isActive allows stopping the training.

Methods:

Train :Uses resilient propagation in training the network

StopTrain :Stops the training.

Compute :Computes the likely outputs.

Test :Used for testing and debugging. Not used in normal operation..

AddToDataSet :Gets a letter in the form of a binary array (1's and 0’s) and adds to the
network’s dataset.

Reversedataset :Turn the characters contained in the dataset back to images and saves
them in the ims folder.

NeuralNetwork :The constructor method creating the network and dataset..
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FileActions

Used for operations on files.
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“ FileActions

W [sFontNameAvailable " ConvertPdfToTiff ¥ LoadMetwork W LoadTextFromFile

¥

¥ <IsFontMNameAvailable=b_ 0 ‘i,; FileActians. < »c_ DisplayClass3

" LongestArray ¥ SaveMetwork % SaveTextlntoFile

Methods:

LoadNetwork :Loads a .net file containing a fontstore

SaveNetwork :gets a font store and saves it in a .net file

SaveTextIntoFile :saves a text in a text file. In case of adding word to the spell
checking dictionary, appends the word to an existing file.

LoadTextFromFile :Loads a text file

ConvertPdfToTiff .converts a PDF file to a TIFF file

IsFontNameAuvailable :Checks if a font name is available
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FontActions

Used for operations involving fonts.

“ FontActions
XicEsoateiotbate ¥ Pixels ¥ CreateletterData ¥ [sSpace W LetterParameters # MakeEngFontl
W NumberOfElements W DeployAmay
¥ <NumberOfElements=b_ 2 ¥ <DeployArray=b_0
¥ MakeEngFont2 ¥ MakeFont ¥ MakeHebEngFont ¥ MakeHebFont W MakeMumFont ¥ MakeSymFont
¥ Union2DArray<T=
Properties

LetterSize :Size of printed letters

HWLetterWidth & HWLetterHeight :Size of handwritten letters.

LettersOfinitial & LettersinNetwork :contain all the characters the program is trained to
recognize.

LettersPrint? :Used to print the letters on a page for the program to learn.
FontsFolderPath :The address of the folder containing the font files

Methods:

CreateFontData :Creates a dataset from the pictures of letters

Union2DArray :Unites two arrays into 1. Used for creating the dataset..
CreatelLetterData :Adds a letter to an existing dataset.

DeployArray :Flattens an array from an array of arrays to a single array.

Pixels :Used to transform an image of a character to a binary array.

IsSpace :Checks whether an image of a character is a space or a character.
MakeFont :Creates a font image from which the program will learn a font.
LetterParameters :Not used.

Make*Font :Creates the printed pages from which a handwritten font is learned.
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ImageFilter
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“ImageFilter

W PerformPBotation W PerformSlantCorrection W PerformClean
¥ Resizelmg W GetRotationAngle W Rotate ¥ slant
% CalcHoughTransformation ¥ GetToplines W StickFigure % AngledHistogram
¥ InitializeHoughCalc W IsBlack ¥ CalcAllLinesThroughPoint ¥ MeasureHeight
¥ GetAlpha
¥ PerformHWThreshold ' PerformThreshold ¢ grayscale W ctatic ImagefFilter

Properties:

ThresholdLoose & ThresholdTight :These determine the border between black and white.
Used for thresholding .

Methods:

PerformThreshold & PerformHWThreshold :Used for turning a grayscale image into a black and white
one.

Resizelmg :Gets an image and a new width and height and resizes it..

PerformClean: Cleans noise using Median filter.

PerformRotation : Rotates a text image. Identifies angle using Hough transform and rotates by that
angle.

GetRotationAngle :Finds the rotation angl.

Rotate :Gets an image and a rotation angle and rotates the image.

StickFigure :A form of thresholding used in handwritten characters..

Grayscale :Changes color images to grayscale. That is needed for some Aforge filters..
PerformSlantCorrection :Used for slant correction in handwritten characters.

Slant: Turns a handwritten character to an optimal angle.

MeasureHeight :Measures the Maximum height of a histogram. Used for line straightening and slant
correction.

AngledHistogram :Used to find in which direction a character should be rotated for slant correction..

e A more detailed explanation of slant correction is available later on.



TextimageActions

Used for working on text images.

W SetallLettersBrunds

¥ GetlinesBounds

Properties:

MekademlLetterSpace: A constant used for identifying whether a space is big enough to
separate words.

_averageW & _averageH: Average height and width of the letters in the line

Methods:

IsGreaterThanThreshold :Checks whether the image contains pixels dark enough to be
part of a character.

RetrieveText: Returns an array of character images to be used as inputs to the neural
networks.

Centerize: Puts the text in the center of the image and cuts away the empty space around
it

CalcLetterOrSpace: Checks whether a column contains pixels dark enough to
be part of a character.

CalcLinesBound: Returns the upper and lower bounds of a line.

CalcSpaces :Adds spaces between words to the bounds list.
ConvertTolLetterBounds :Gets the letter bounds for all the lines and returns
the bounds for a given line.

ConvertTolinesBounds: Gets the letter bounds for all the lines and returns the
line bounds for a given line.

CountLines: Counts the number of lines in an image.



CountLetters: Counts the number of letters in a line.

CreateLinesBounds: Returns an array of ints showing whether this column
belongs to a character.

FixLetterBounds: Not used anymore.

GetAllLettersBounds: Get bitmap and return 3D int array of letter bounds.
GetLetter: Gets the letter bounds and a bitmap line and returns an image of
the letter in a size suitable for the neural net.

GetLettersBounds: Gets a line bitmap and returns the letter bounds for that
line.

GetLine: Gets a line's bounds and a bitmap of the text and returns an image of
the line.

GetLinesBounds: Gets a bitmap and returns the bounds of the lines in it.
ResizelmageUntillMax: Resizes a letter image for display in the corrections section.
Padlmage: Get Bitmap and return new Bitmap, padded with zeros
PadimageFrame: Get Bitmap and return it with white frame. It used to avoid
problems in recognition where a letter extend to the edge of frame.

WhiteBitmap: Get width and height and return white Bitmap in that size.
LearnHandwritingPage: Learns a scanned handwriting page and enters it into the dataset.
LearnHandwritingLetter: Used for cutting away the black margins around the letter on
the handwriting page.

GetHandwritingLetter: Gets the bounds of a letter and the line image and returns an
image of that letter in size suitable for the neural net.

LetterNumbers: Returns the expected letter indices in each handwriting page.
Centerizeletter: Returns the bounds of the letter itself, or if it's a short character the
bounds of a suitable position of the letter.

GetHandwritingPage: Gets an image of the scanned handwritten text, performs line
straightening and returns an image with straightened lines.

Fix: Fixes distortions created by the line straightening.

HistAnal: Returns the bounds of the handwritten lines.

Reverse: Gets a binary array, expected character size and returns an image of that
character.



SpellChecking

Used for correcting recognition result

b
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%y SpEI |Checki ng

W CheckSpell ¥ AddWord " ReverseWord ¥ SpellChecking

W AddToDictionary W HebrewSpell W EnglishSpell ¥ findword # ReplaceWord

¥

7
G SpeliChecking Word

¥ static SpellChecking

Properties:

Word class contains: word string, number of word in the text, before spellchecking word,
English reversed word, word start and end indexes in the text block, markers for word split
between 2 lines.

Methods:

CheckSpell: The main method in charge of spellchecking.

Findword: Finds whole words in the text block and stores them in an arrylist of Word class
objects.

ReverseWord: Reverses English words. Needed when the program works in right-to-left
mode.

HebrewSpell: Check word spelling using Hebrew dictionary. Gets the word, produces and
grades possible suggestions and returns a corrected word.

EnglishSpell: Check word spelling using English dictionary. Gets the word, produces
and grades possible suggestions and returns a corrected word.

AddToDictionary: Add words to dictionaries from added words files.

AddWord: Read a word from the text window and store it in added words file or future use
by dictionaries.

ReplaceWord: Replace word in the text block with the corrected version.

e This class uses the Hunspell spell checker for giving suggestions and the sequence
alignment class for grading word suggestions.



SequenceAlignment

This class was written by originally Kunuk Nykjaer and adapted for use in our project. It uses the Needleman-Wunsch
global sequence alignment algorithm.
15
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1 SequenceAlignment

W ParseMatrixFile
W SeguenceAlign ¥ ReadFileTolist ¥ PrintMatrix<T>

0 L

¥ ParseTraceBack ¥ Max ¥ Alpha ‘f, Seguencellignment.Sequence v PL ¥ PL W P

¥ ReverseString

. i 5 w - Al
¥ Sequenceplignment 4 0 ¥ static SequenceAlignment
" SequenceAlignment LifeForm

Properties:

Size: The size of the weights matrix. In this case weights are the degree to which 2
characters are visually similar.

linesMatrix: A list into which the visual similarity matrix is read from a file.

Matrix: a 2-d array into which a matrix is transferred from the linesMatrix.

Lookup: Matrix values

NL: A new line marker.

DONE, DIAG, UP, LEFT, GAP: used for traceback. Not used in our project.

Sequence class: This is what is returned by the algorithm. It contains the alignment score,
and 2 strings showing the optimal alignment.

Methods:

ParseMatrixFile: Reads the file containing the visual similarity matrix and stores the matrix
in a 2-d array usable by the algorithm.

PrintMatrix: Prints the matrix on screen.

SequenceAlign: performs the Needleman-Wunsch global sequence alignment algorithm.
ParseTraceBack: Performs traceback for producing a string showing the sequence
alignment.

ReadFileTolist: Used to read the visual similarity matrix txt file.

Max: Compare values and get the biggest one.



Alpha: Get value from matrix

UnsaieBitmap

Used for creating bitmap images. Contains unsafe code to work faster, than when working with normal bitmaps.
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“ UnsafeBitmap

¥ GetPixe " SetPixel W SetPixel % Dispose ¥ LockBitmap " UnlockBitmap W UnsafeBitmap % UnsafeBitmap
W PixelAt
% UnsafeBitmap ¥ get_Bitmap W get_Height W get_PixelSize W get Width
Properties

_bitmap: The bitmap.

_bitmapData: The bitmap attributes.

_pBase: Contains the bitmap data in unsafe mode.
Width & Height : Contain the bitmap’s width & height.
PixelData struct: contains the pixel's RGB color values.

Methods:

UnsafeBitmap: Constructor methods.

Dispose: Destructor method.

GetPixel & SetPixel: Gets/sets a pixel's color.

LockBitmap & UnlockBitmap: Makes the bitmap safe/unsafe for changing pixel color
values

»]



Detailed explanations
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UnpdatefForm

Used for update session of program.

 UpdateForm

W UpdatzForm ¥ Dispose W cunStats print ¥ currentLabellpdate W get Updarsform Losd W listiea] prim W set UpdateFoom Load W 1otz aballipdate
W InitiakizeCent ponent

W clearkoglabel LinkClicked W updateButtan Clex

Methods:
UpdateForm: Initialize components

listBox1_print: Receive string as a parameter and print it in listBox1l and in the serverlog.txt file with
adding date and time stamp.

clearLogLabel_LinkClicked: clear all elements in listBox1.
updateButton_Click: Start update session. Creates new Client object and calls ClientUpdate function.
currentLabelUpdate: Receive string as a parameter and print it in current_lab(change label).

totalLabelUpdate: Receive string as a parameter and print it in total_lab (change label).



ServerSettingsFormm

Used for change update settings.

s ServerSettingsForm

W SenverSettingsFanm ¥ Zispose W get hostTend 3o TewtThanges W e lzoell Clidk W cet portTentien TeutChanged W st hastTenda TeutCharged W <ot labell Clck W set porTetion Teatharged

W Init ziizeComponent

&

W buttond Click W SorverSetting sFor_Loac

Methods:

ServerSettingsForm(): Constructor, initialize components, calls Client.openServerSettings
to open saved server settings file if exist, and print it in appropriate textboxs.

buttonl_Click: checks if entered information is correct, if not opens Message Box, returns to

ServerSettingsForm. If correct calls Client.updateServerSettings to save this settings in serversettings.txt
file.



NetAction

Used for make networks lists and actions on it.

6 o - r”ﬁ
“NetAction
. - ,/’—‘“\.___ P By ._,/—"‘*\_
W updateBackup | . W NetlistUpdate | [ W NetAction W SaveNetlList
—
W retlistOpen 4w NetAction Netldent

public struct NetIdent: Used as element of networks list, that contains basic information about font
network, (version, NetName, size or data size).

Methods:

NetListUpdate: Receive string as a parameter. This is path which contains fonts networks file. Opens all
file in this folder with extension .net and create List<NetIdent> of all this files. Return this list.

SaveNetList: Receive as a parameters strings: filename (name of file for save this List), saveTo (path to
save this file in) and List<NetIdent> the network list to save. Save this network list as XML.

netListOpen: Receive string as a parameter the full path of network list file to open and return this list
as List<NetIdent> object. If file does not exist, create empty networks list and return it.

updateBackup: Receive as a parameters string fullfileName (the networks list that need to be backuped) and
string sourcePath (Folder with font networks files).

If not exist creates Updates_Backup the folder for backup files. Copy all files of network which exist in
received networks list.



Client

Main class for update session.

& Iv iﬁ
sClient
3 S i b e e ~,
W ClientUpdate ¥ Client W static Client | W updateServerSettings
N : i ) ks ’ Rt
W CnServerConnect | i % openServerSettings
bl S
W ConnectedClientUpdate
v - T /7“"
. W SendFile | . W ReceivFile
Properties:

public static string serverHost; - host to make update with

public static int port; - port on this host

Socket clientSock; - socket on which client runs update session

int ReceiveTimeout = 10000; - Set the timeout for synchronous receive methods, to 1 second (10
milliseconds.)

int SendTimeout = 10000; - Set the timeout for synchronous sent methods, to 1 second (10 milliseconds.)
public const string ServerFolderPath = @"Server\"; - folder to save service files

public const string ClientFolder = FontActions.FontsFolderPath; - folder which contain fonts networks files.

public static byte[] successful = BitConverter.GetBytes(1l); - variable to compare report of sent routine in
byte[] format

public static byte[] unsuccessful = BitConverter.GetBytes(®); - variable to compare report of sent routine
in byte[] format

public const int maxfilelentgh = 10240000; - max file length (default 10 megabyte)

public UpdateForm callForm; - UpdateForm object which created this Client object. To make available to print
output in this form (use it’s print function).

Methods:



Client: Receive UpdateForm as a parameter, save it in object parameter. Open server settings from file, and
save this parameters in corresponding variables.

ClientUpdate: - Creates IPEndPoint and Socket from client variables, updates socket parameters and start
Asynchronous connection on this socket.

onServerConnect: - This is the call back function, which will be invoked when a server is connected. Call
ConnectedClientUpdate routine.

ConnectedClientUpdate: Receive opened socket as parameter. Creates fonts networks lists to work with it in
this update session. Calls NetlListUpdate function for update current networks list. Sent it to server with
SendFile routine. Receive from server lists of networks to be updated in this session. Sent and receive the
files. Counts this files and prints report.

SendFile: Receives as parameter fullfileName (full path of file to sant), clientSock (opened socket),
CallForm (form to print outputs in it).

ReceivFile: clientSock (opened socket to receive file from), saveTo (path to save file in it), CallForm
(form to print outputs in it).

updateServerSettings: calls from ServerSettingsForm to save server settings.

openServerSettings: Opens server setting (server host and port) from serverset.txt



Set settings for update process: from menu Server->Settings

settingsToolStripMenultem_Click

This function Creates and show UpdateForm object with two settings fields hostname and port. Loads
saved settings which saved in setverset.txt file (if exist). User can change or enter new settings and
press save settings button, which calls button1_Click routine

buttonl_Click routine

+his function checks enterted settings, if not correct show message, otherwise calls function
Client.updateServerSettings()

Client.updateServerSettings()

Save entered settings to file serverset.txt, return true, otherwise false

If received true show message and close Settings Form,
otherwise wait new settings enter from user




Check current client s networks: from menu Server-> Show client networks

showClientNetworksToolStripMenultem_Click

This function Creates and show NetShowForm object listBox. Calls to routine
NetAction.NetListUpdate

Receive string as a parameter, this is path which contains fonts networks file.

Opens all file in this folder with extension .net and create List<Netldent> of all this files. Return
this to showClientNetwoksToolsStripMenultem_click

For each network in this list

For each network in this list print in NetShowForm all information about this network

Close for when press on X button.




Open updates log file in default program for txt files: from menu Server->0pen
updates log file

openUpdatesLogFileToolStripMenultem_Click

Calls for System.Diagnostics.Process.Start function




Start update session: from main menu Update Fonts

showClientNetworksToolStripMenultem_Click

Creates and show UpdateForm object . Wait for press Start update button - updateButton_Click

Desable this button, create new Client object and call ClientUpdate routine()

A 4

Creates IPEndPoint and Socket from client variables, updates socket parameters and start
Asynchronous connection on this socket. clientSock.BeginConnect

N/

Continue on next page




clientSock.BeginConnect
When server is connected invoke OnServerConnect

‘¢

OnServerConnect

Call ConnectedClientUpdate function

ConnectedClientUpdate

Receive opened socket as parameter. Creates fonts networks lists to work with it in this update
session. Calls NetListUpdate function for update current networks list.

NetListUpdate

Opens all file in current folder with extension .net and create List<Netldent> of all this files. Return this list

Sent this file with Client.SendFile routine

iﬁ

If success receive two networks lists files from server NetslitOpen it, otherwise stop update process

For each file in clientupdate receive it from server and count success files. At the end receiving print message.

For each file in serverupdate sent it to server and count success files. At the end receiving print message.

clientSock.Close(); update lable and progress bars.




Server Program

Server is support program for HOCR program, which allow updating fonts network files.
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ServerForm

“SreverForm
W SreverForm
W InitializeComponent
W buttonl_Click W linkiabell_LinkClicked ¥ changeSenverFelderToolStripMenultem_Click W changeServerPortToolStriphenultam_Click W cpenlogFileTeolStripMenuliem_Click

% curStatus_print W cumentlabesiUpdate W IistBox1_pnnt W ictallabelUpdats

Properties:
public ServerHOCR formsServer; - ServerHOCR object which will be created in constructor of this form
Methods:

listBox1_print: Receive string as a parameter and print it in listBox1l and in the serverlog.txt file with
adding date and time stamp.

currStatus_print: Receive string as a parameter and print it in currStatus textbox (use fot show current
status).

currentLabelUpdate: Receive string as a parameter and print it in current_lab(change label).
totalLabelUpdate: Receive string as a parameter and print it in total_lab (change label).

buttonl_Click: Change name of button to “Stop server), calls to StartServer routine of formsServer object
(to start server).

linkLabell_LinkClicked: Clear all text in listBox1.
changeServerFolderToolStripMenuItem_Click: Creates NetShowForm (listbox window for print output existing networks).

Checks which fonts networks exists in Client Folder and prints this list with properties of this fonts.

openLogFileToolStripMenuItem_Click: Opens serverlog.txt log file what exist in
ServerHOCR.ServerDefaultFolder with default program for txt files.

changeServerPortToolStripMenuItem_Click: Creates new form SettingsForm and show it.



NetShowForm

““NetShowForm

e S
W NetShowForm | -/V Dispose\\

!
L 4

W InitializeComponent |

This for has only one listBox to show output information about existing networks on server.

NetAction

6 . &
““NetAction
i B a ", - o o i,
W updateBackup | [ W NetlistUpdate ! [ W NetAction | [ W SaveNetlist
e !’F
[ 9 netListOpen \;}r NetAction.Netldent

Identical to NetAction in HOCR program.



SefttingsForm

7 : (A
K -
+SettingsForm
~ - -
W SettingsForm . ¥ Dispose |
P ' >
W InitializeComponent
© ¥ buttonl Click ' { % button2 Click | " ° button3_Click
" @ SelectFolder
Properties:

public SreverForm callForm; - SreverForm object which created this Client object. To make available to print
output in this form (use it's print function).

Methods:

SettingsForm: Constructor of this form. Initialize components. Try to open server_settings.txt from
ServerHOCR.ServerDefaultFoldel and prints it’'s information to textboxes (server port; server folder; max
file size). If file does not exist or there is a problem to open it, load default settings from ServerHOCR
class.

buttonl_Click: Calls for ServerHOCR.SaveServerSettings routine which saves these settings.
button2_Click: Load defaults button click which load default settings from ServerHOCR class.

button3_Click and SelectFolder: Open Browse standard window to choose folder, and after it show this result
in textBoxt2 (server folder).
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«checkNetlistForUpdate>b_2

ServerHOCR

% ServerHOCR

¥ StartServer ¥ ServerHOCR
¥ OnClientConnact ¥ LoadServerSettings
¥ ConnectedChentUpdate
W Receivile ¥ checkNetListforUpdate W SendFile

[¢ 2 v

l ¥ <checkNetlistrorUpdate>b_3 W ccheckNetlistForUpdate>b_4 ¥ «checkNetlistForUpdate>b_5 '._', ServerHOCR. <»¢_DisplayClassb I3 ServerHOCR < >c_ DisplayClasse

W SaveServerSettings W StopServer W static ServerHOCR

¥ checkPort

Properties:

public const string ServerDefaultFolder = @"Server_files\"; - Default server folder
public static string ServerFolder = ServerDefaultFolder; - Folder of all servers files (except serversettings.txt
file)

IPEndPoint ipEnd; - object's variable.

public const int defaultPort = 5656; - Default port

public static int port = defaultPort; - object's port variable

Socket sock; - object socket variable

public int ReceiveTimeout = 10000; - Set the timeout for synchronous receive methods, to 1 second (10
milliseconds.)

public int SendTimeout = 10000; - Set the timeout for synchronous sent methods, to 1 second (10
milliseconds.)

int clientCount = @; - count of connected clients

public static byte[] successful = BitConverter.GetBytes(1l); - variable to compare report of sent routine in
byte[] format

public static byte[] unsuccessful = BitConverter.GetBytes(®); - variable to compare report of sent routine
in byte[] format

public const int defaultmaxfilelentgh = 10240000; - default max file lLength 10 megabyte

public static int maxfilelentgh = defaultmaxfilelentgh; - object’ s max file length variable.

public HOCR.SreverForm CallForm: - SreverForm object which created this Client object. To make available to
print output in this form (use it's print function).



Methods:

ServerHOCR: Receive SreverForm as a parameter, save it in object parameter. Calls to LoadServerSettings
routine.

LoadServerSettings: Open server settings from file, and save this parameters in corresponding variables.

SaveServerSettings: checks if entered information is correct, if not opens Message Box, returns to
ServerSettingsForm. If correct, save this settings in serversettings.txt file, and print this information in
log windows.

checkPort: - Receive integer port value as a parameter, check if this port is already in used by another
program or process.

StartServer: - Creat new Socket object, updates variables and parameters, start listening for connection on
opened socket.

OonClientConnect: - This is the call back function, which will be invoked when a client is connected. Calls
ConnectedClientUpdate routine. After return from this function, call sock.BeginAccept, for wait for other
connections.

ConnectedClientUpdate: - Print information about connected client. And start update process.

SendFile: - identical to SendFile routine in HOCR program. (copy of this function)

ReceivFile: identical to ReceivFile routine in HOCR program. (copy of this function)

checkNetListForUpdate: - open netlist, which was received from client. Update servernetlist files by
NetAction.NetListUpdate function. Checks which networks in netlist does not exist in server, and enter them
to serverupdate list, and same process with networks in servernetlist if not exist add to clientupdate list.
After it checks if there are new versions of networks or there is bigger data size of network, and enter
them to corresponding list (serverupdate or clientupdate). Save this list in files by calling

NetAction.SaveNetList routine.

StopServer: - Close server socket, print messages about it.



Check current server s networks: from menu Tools-> Show client networks

changeServerPortToolStripMenultem_Click

This function Creates and show NetShowForm object with listBox to print on it. Calls to routine
NetAction.NetListUpdate

Receive string as a parameter, this is path which contains fonts networks file.

Opens all file in this folder with extension .net and create List<Netldent> of all this files. Return this
to previous function.

A 4

For each network in this list

For each network in this list print in NetShowForm all information about this
network

.4

Close for when press on X button.




Open server's log file in default program for txt files in Windows: from menu -> Open
updates log file

openlogFileToolStripMenultem_Click

Calls for System.Diagnostics.Process.Start function




Set or change server settings: from menu ->Settings

changeServerFolderToolStripMenultem_Click

This function Creates and show SettingsForm object with three settings fields Server port, server
folder, max file size. Loads saved settings which saved in setverset.txt file (if exist). User can
change or enter new settings and press save settings button, which calls button1_Click routine

button3_Click

this function opens usual Windows form for choose folder. The choice will be printed in server
folder field.

A\ 4

button2_Click

this function will load default values of this three field from ServerHOCR code and will show it.

A 4

buttonl Click

this function checks enterted settings, if not correct show message, otherwise calls function
ServerHOCR.SaveServerSettings()

A 4

ServerHOCR.SaveServerSettings()

Save entered settings to file serverset.txt, return true, otherwise false

.4

If received true show message and close Settings Form, otherwise wait new settings enter from
user




Start server: press on Start server button

buttonl_Click

Checks current status of this button (in this assumption "Start server", server not started) and
calls StartServer function()

A 4

StartServer() function

call to LoadServerSettings() function, for load current settings.

4

LoadServerSettings()

Try to open server_settings.txt and load settings from it to ServerOHCR object's variables. if
success, return to previous function, if not show message and continue with defaults values.

A 4

Continue in StartServer() function

Create new Socket object depend on ServerOHCR variables. Set socket parameters. calls
sock.BeginAccept() function

W

BeginAccept()

Wait until client is connected. then call OnClientConnect()



This is the call back function, which will be invoked when a client is connected:

OnClientConnect()

Calls to ConnectedClientUpdate function, and after it calls sock.BeginAccept()

sock.BeginAccept()

Wait for other client’s connection on current socket, or press on "Stop server button"
button1_Click()

A 4

button1_Click()

Current status of this button is "Stop server" server is started change it to "Start button". Calls to
StopServer routine()

StopServer routine()

Close current socket and print message about it.




ConnectedClientUpdate routine call on from OnClientConnect function which will be
invoked when a client is connected

ConnectedClientUpdate

Print information in listBox about connected client. Start update proccess. Try to receive netlist
file from client (file with client’s fonts networks information). If can’t receive stop update
session. wait for other clients connections. If success call checkNetListForUpdate()

checkNetListForUpdate()

Open received list file. If some network does not exist in server’s list of network enter it to
"serverupdatelist". If some network does not exist in received netlist file (does not exist at client)
enter this network to "clientupdate". If some network exist at client and server, check which
version is better. If same version check which data size is bigger. Enter better version to
"clientupdate" or "server update" accordingly. Save this lists in filse clientupdate.nlist and server

update.nlist. Returne update mode accordingly ()

updateMode = 2 - server and client need update; updateMode = 1 - only server need update;
updateMode = 0 - only client need update;

Return to ConnectedClientUpdate function

If necessary sent files to client by SendFile routine, count sended successfuly files and print after
it message.

Receive files

If necessary receive files from client by ReceiveFile routine, count reveived successfuly files and
print after it message.

Close connection and return to OnClientConnect() routine and call sock.BeginAccept()

sock.BeginAccept()

Wait for other clients connections



