
Readme.txt
1. Obtain the PdfSharp Source Code and extract it somewhere
   (Source can be found at http://sourceforge.net/projects/pdfsharp/files/)
2. Open the file "!!CHANGE PATH!! update.bat" in a Text-Editor and modify the path
   to the one you used to extract the source.
   (It should be the path, where you find the file "BuildAll-PdfSharp-VS2010.sln")
3. Run the modified Batch-File (!!CHANGE PATH!! update.bat)
4. Open the Solution (BuildAll-PdfSharp-VS2010.sln) in Visual Studio and build it.
5. Have fun !
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Collections;
using System.Text;
using PdfSharp.Drawing;
using PdfSharp.Pdf.IO;

namespace PdfSharp.Drawing.Layout
{
    /// <summary>
    /// Represents a very simple text formatter.
    /// If this class does not satisfy your needs on formatting paragraphs I recommend to take a look
    /// at MigraDoc Foundation. Alternatively you should copy this class in your own source code and modify it.
    /// </summary>
    public class XTextFormatter
    {
        /// <summary>
        /// Initializes a new instance of the <see cref="XTextFormatter"/> class.
        /// </summary>
        public XTextFormatter(XGraphics gfx)
        {
            if (gfx == null)
                throw new ArgumentNullException("gfx");
            this.gfx = gfx;
        }
        XGraphics gfx;

        /// <summary>
        /// Gets or sets the text.
        /// </summary>
        /// <value>The text.</value>
        public string Text
        {
            get { return this.text; }
            set { this.text = value; }
        }
        string text;

        /// <summary>
        /// Gets or sets the font.
        /// </summary>
        public XFont Font
        {
            get { return this.font; }
            set
            {
                if (value == null)
                    throw new ArgumentNullException("font");
                this.font = value;

                this.lineSpace = font.GetHeight(this.gfx);
                this.cyAscent = lineSpace * font.cellAscent / font.cellSpace;
                this.cyDescent = lineSpace * font.cellDescent / font.cellSpace;

                // HACK in XTextFormatter
                this.spaceWidth = gfx.MeasureString("x x", value).width;
                this.spaceWidth -= gfx.MeasureString("xx", value).width;
            }
        }
        XFont font;
        double lineSpace;
        double cyAscent;
        double cyDescent;
        double spaceWidth;

        /// <summary>
        /// Gets or sets the bounding box of the layout.
        /// </summary>
        public XRect LayoutRectangle
        {
            get { return this.layoutRectangle; }
            set { this.layoutRectangle = value; }
        }
        XRect layoutRectangle;

        /// <summary>
        /// Gets or sets the alignment of the text.
        /// </summary>
        public XParagraphAlignment Alignment
        {
            get { return this.alignment; }
            set { this.alignment = value; }
        }
        XParagraphAlignment alignment = XParagraphAlignment.Left;

        /// <summary>
        /// Draws the text.
        /// </summary>
        /// <param name="text">The text to be drawn.</param>
        /// <param name="font">The font.</param>
        /// <param name="brush">The text brush.</param>
        /// <param name="layoutRectangle">The layout rectangle.</param>
        public void DrawString(string text, XFont font, XBrush brush, XRect layoutRectangle)
        {
            DrawString(text, font, brush, layoutRectangle, XStringFormats.TopLeft);
        }

        /// <summary>
        /// Draws the text.
        /// </summary>
        /// <param name="text">The text to be drawn.</param>
        /// <param name="font">The font.</param>
        /// <param name="brush">The text brush.</param>
        /// <param name="layoutRectangle">The layout rectangle.</param>
        /// <param name="format">The format. Must be <c>XStringFormat.TopLeft</c></param>
        public void DrawString(string text, XFont font, XBrush brush, XRect layoutRectangle, XStringFormat format)
        {
            if (text == null)
                throw new ArgumentNullException("text");
            if (font == null)
                throw new ArgumentNullException("font");
            if (brush == null)
                throw new ArgumentNullException("brush");
            if (format.Alignment != XStringAlignment.Near || format.LineAlignment != XLineAlignment.Near)
                throw new ArgumentException("Only TopLeft alignment is currently implemented.");

            Text = text;
            Font = font;
            LayoutRectangle = layoutRectangle;

            if (text.Length == 0)
                return;

            CreateBlocks();

            CreateLayout();

            double dx = layoutRectangle.Location.x;
            double dy = layoutRectangle.Location.y + cyAscent;
            int count = this.blocks.Count;
            for (int idx = 0; idx < count; idx++)
            {
                Block block = (Block)this.blocks[idx];
                if (block.Stop)
                    break;
                if (block.Type == BlockType.LineBreak)
                    continue;
                gfx.DrawString(block.Text, font, brush, dx + block.Location.x, dy + block.Location.y);
            }
        }

        void CreateBlocks()
        {
            this.blocks.Clear();
            int length = this.text.Length;
            bool inNonWhiteSpace = false;
            int startIndex = 0, blockLength = 0;
            for (int idx = 0; idx < length; idx++)
            {
                char ch = text[idx];

                // Treat CR and CRLF as LF
                if (ch == Chars.CR)
                {
                    if (idx < length - 1 && text[idx + 1] == Chars.LF)
                        idx++;
                    ch = Chars.LF;
                }
                if (ch == Chars.LF)
                {
                    if (blockLength != 0)
                    {
                        string token = text.Substring(startIndex, blockLength);
                        this.blocks.Add(new Block(token, BlockType.Text,
                          this.gfx.MeasureString(token, this.font).Width));
                    }
                    startIndex = idx + 1;
                    blockLength = 0;
                    this.blocks.Add(new Block(BlockType.LineBreak));
                }
                else if (Char.IsWhiteSpace(ch))
                {
                    if (inNonWhiteSpace)
                    {
                        string token = text.Substring(startIndex, blockLength);
                        this.blocks.Add(new Block(token, BlockType.Text,
                          this.gfx.MeasureString(token, this.font).Width));
                        startIndex = idx + 1;
                        blockLength = 0;
                    }
                    else
                    {
                        blockLength++;
                    }
                }
                else
                {
                    inNonWhiteSpace = true;
                    blockLength++;
                }
            }
            if (blockLength != 0)
            {
                string token = text.Substring(startIndex, blockLength);
                this.blocks.Add(new Block(token, BlockType.Text,
                  this.gfx.MeasureString(token, this.font).Width));
            }
        }

        void CreateLayout()
        {
            double rectWidth = this.layoutRectangle.width;
            double rectHeight = this.layoutRectangle.height - this.cyAscent - this.cyDescent;
            int firstIndex = 0;
            double x = 0, y = 0;
            int count = this.blocks.Count;
            for (int idx = 0; idx < count; idx++)
            {
                Block block = (Block)this.blocks[idx];
                if (block.Type == BlockType.LineBreak)
                {
                    if (Alignment == XParagraphAlignment.Justify)
                        ((Block)this.blocks[firstIndex]).Alignment = XParagraphAlignment.Left;
                    AlignLine(firstIndex, idx - 1, rectWidth);
                    firstIndex = idx + 1;
                    x = 0;
                    y += this.lineSpace;
                }
                else
                {
                    double width = block.Width; //!!!modTHHO 19.11.09 don't add this.spaceWidth here
                    if ((x + width <= rectWidth || x == 0) && block.Type != BlockType.LineBreak)
                    {
                        block.Location = new XPoint(x, y);
                        x += width + spaceWidth; //!!!modTHHO 19.11.09 add this.spaceWidth here
                    }
                    else
                    {
                        AlignLine(firstIndex, idx - 1, rectWidth);
                        firstIndex = idx;
                        y += lineSpace;
                        if (y > rectHeight)
                        {
                            block.Stop = true;
                            break;
                        }
                        block.Location = new XPoint(0, y);
                        x = width + spaceWidth; //!!!modTHHO 19.11.09 add this.spaceWidth here
                    }
                }
            }
            if (firstIndex < count && Alignment != XParagraphAlignment.Justify)
                AlignLine(firstIndex, count - 1, rectWidth);
        }

        /// <summary>
        /// Align center, right or justify.
        /// </summary>
        void AlignLine(int firstIndex, int lastIndex, double layoutWidth)
        {
            XParagraphAlignment blockAlignment = ((Block)(this.blocks[firstIndex])).Alignment;
            if (this.alignment == XParagraphAlignment.Left || blockAlignment == XParagraphAlignment.Left)
                return;

            int count = lastIndex - firstIndex + 1;
            if (count == 0)
                return;

            double totalWidth = -this.spaceWidth;
            for (int idx = firstIndex; idx <= lastIndex; idx++)
                totalWidth += ((Block)(this.blocks[idx])).Width + this.spaceWidth;

            double dx = Math.Max(layoutWidth - totalWidth, 0);
            //Debug.Assert(dx >= 0);
            if (this.alignment != XParagraphAlignment.Justify)
            {
                if (this.alignment == XParagraphAlignment.Center)
                    dx /= 2;
                for (int idx = firstIndex; idx <= lastIndex; idx++)
                {
                    Block block = (Block)this.blocks[idx];
                    block.Location += new XSize(dx, 0);
                }
            }
            else if (count > 1) // case: justify
            {
                dx /= count - 1;
                for (int idx = firstIndex + 1, i = 1; idx <= lastIndex; idx++, i++)
                {
                    Block block = (Block)this.blocks[idx];
                    block.Location += new XSize(dx * i, 0);
                }
            }
        }

        readonly List<Block> blocks = new List<Block>();

        enum BlockType
        {
            Text, Space, Hyphen, LineBreak,
        }

        /// <summary>
        /// Represents a single word.
        /// </summary>
        class Block
        {
            /// <summary>
            /// Initializes a new instance of the <see cref="Block"/> class.
            /// </summary>
            /// <param name="text">The text of the block.</param>
            /// <param name="type">The type of the block.</param>
            /// <param name="width">The width of the text.</param>
            public Block(string text, BlockType type, double width)
            {
                Text = text;
                Type = type;
                Width = width;
            }

            /// <summary>
            /// Initializes a new instance of the <see cref="Block"/> class.
            /// </summary>
            /// <param name="type">The type.</param>
            public Block(BlockType type)
            {
                Type = type;
            }

            /// <summary>
            /// The text represented by this block.
            /// </summary>
            public string Text;

            /// <summary>
            /// The type of the block.
            /// </summary>
            public BlockType Type;

            /// <summary>
            /// The width of the text.
            /// </summary>
            public double Width;

            /// <summary>
            /// The location relative to the upper left corner of the layout rectangle.
            /// </summary>
            public XPoint Location;

            /// <summary>
            /// The alignment of this line.
            /// </summary>
            public XParagraphAlignment Alignment;

            /// <summary>
            /// A flag indicating that this is the last bock that fits in the layout rectangle.
            /// </summary>
            public bool Stop;
        }
        // TODO:
        // - more XStringFormat variations
        // - calculate bounding box
        // - left and right indent
        // - first line indent
        // - margins and paddings
        // - background color
        // - text background color
        // - border style
        // - hyphens, soft hyphens, hyphenation
        // - kerning
        // - change font, size, text color etc.
        // - line spacing
        // - underine and strike-out variation
        // - super- and sub-script
        // - ...
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Collections.Generic;
using System.Reflection;
using System.Text;
using System.IO;
using PdfSharp.Drawing;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.Filters;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf
{
    /// <summary>
    /// Value creation flags. Specifies whether and how a value that not exists is created.
    /// </summary>
    public enum VCF
    {
        /// <summary>
        /// Don't create the value.
        /// </summary>
        None,

        /// <summary>
        /// Create the value as direct object.
        /// </summary>
        Create,

        /// <summary>
        /// Create the value as indirect object.
        /// </summary>
        CreateIndirect,
    }

    /// <summary>
    /// Represents a PDF dictionary object.
    /// </summary>
    [DebuggerDisplay("(pairs={Elements.Count})")]
    public class PdfDictionary : PdfObject, IEnumerable
    {
        /// <summary>
        /// The elements of the dictionary.
        /// </summary>
        protected DictionaryElements elements;

        /// <summary>
        /// Initializes a new instance of the <see cref="PdfDictionary"/> class.
        /// </summary>
        public PdfDictionary()
        {
        }

        /// <summary>
        /// Initializes a new instance of the <see cref="PdfDictionary"/> class.
        /// </summary>
        /// <param name="document">The document.</param>
        public PdfDictionary(PdfDocument document)
            : base(document)
        {
        }

        /// <summary>
        /// Initializes a new instance from an existing dictionary. Used for object type transformation.
        /// </summary>
        protected PdfDictionary(PdfDictionary dict)
            : base(dict)
        {
            if (dict.elements != null)
                dict.elements.ChangeOwner(this);
            if (dict.stream != null)
                dict.stream.SetOwner(this);
        }

        /// <summary>
        /// Creates a copy of this dictionary. Direct values are deep copied. Indirect references are not
        /// modified.
        /// </summary>
        public new PdfDictionary Clone()
        {
            return (PdfDictionary)Copy();
        }

        /// <summary>
        /// This function is useful for importing objects from external documents. The returned object is not
        /// yet complete. irefs refer to external objects and directed objects are cloned but their document
        /// property is null. A cloned dictionary or array needs a 'fix-up' to be a valid object.
        /// </summary>
        protected override object Copy()
        {
            PdfDictionary dict = (PdfDictionary)base.Copy();
            if (dict.elements != null)
            {
                dict.elements = dict.elements.Clone();
                dict.elements.ChangeOwner(dict);
                PdfName[] names = dict.elements.KeyNames;
                foreach (PdfName name in names)
                {
                    PdfObject obj = dict.elements[name] as PdfObject;
                    if (obj != null)
                    {
                        obj = obj.Clone();
                        // Recall that obj.Document is now null
                        dict.elements[name] = obj;
                    }
                }
            }
            if (dict.stream != null)
            {
                dict.stream = dict.stream.Clone();
                dict.stream.SetOwner(dict);
            }
            return dict;
        }

        /// <summary>
        /// Gets the hashtable containing the elements of this dictionary.
        /// </summary>
        public DictionaryElements Elements
        {
            get
            {
                if (this.elements == null)
                    this.elements = new DictionaryElements(this);
                return this.elements;
            }
        }

        /// <summary>
        /// Returns an enumerator that iterates through a collection.
        /// </summary>
        public IEnumerator GetEnumerator()
        {
            return Elements.GetEnumerator();
        }

        /// <summary>
        /// Returns a string with the content of this object in a readable form. Useful for debugging purposes only.
        /// </summary>
        public override string ToString()
        {
            // Get keys and sort
            PdfName[] keys = Elements.KeyNames;
            List<PdfName> list = new List<PdfName>(keys);
            list.Sort((IComparer<PdfName>)PdfName.Comparer);
            list.CopyTo(keys, 0);

            StringBuilder pdf = new StringBuilder();
            pdf.Append("<< ");
            foreach (PdfName key in keys)
                pdf.Append(key + " " + this.Elements[key] + " ");
            pdf.Append(">>");

            return pdf.ToString();
        }

        internal override void WriteObject(PdfWriter writer)
        {
            writer.WriteBeginObject(this);
            //int count = Elements.Count;
            PdfName[] keys = Elements.KeyNames;

#if DEBUG
      // TODO: automatically set length
      if (this.stream != null)
        Debug.Assert(Elements.ContainsKey(PdfStream.Keys.Length), "Dictionary has a stream but no length is set.");
#endif

#if DEBUG
      // Sort keys for debugging purposes. Comparing PDF files with for example programms like
      // Araxis Merge is easier with sorted keys.
      if (writer.Layout == PdfWriterLayout.Verbose)
      {
        List<PdfName> list = new List<PdfName>(keys);
        list.Sort(PdfName.Comparer);
        list.CopyTo(keys, 0);
      }
#endif

            foreach (PdfName key in keys)
                WriteDictionaryElement(writer, key);
            if (Stream != null)
                WriteDictionaryStream(writer);
            writer.WriteEndObject();
        }

        /// <summary>
        /// Writes a key/value pair of this dictionary. This function is intended to be overridden
        /// in derived classes.
        /// </summary>
        internal virtual void WriteDictionaryElement(PdfWriter writer, PdfName key)
        {
            if (key == null)
                throw new ArgumentNullException("key");
            PdfItem item = Elements[key];
#if DEBUG
      // TODO: simplify PDFsharp
      if (item is PdfObject && ((PdfObject)item).IsIndirect)
      {
        // Replace an indirect object by its Reference
        item = ((PdfObject)item).Reference;
        Debug.Assert(false, "Check when we come here.");
      }
#endif
            key.WriteObject(writer);
            item.WriteObject(writer);
            writer.NewLine();
        }

        /// <summary>
        /// Writes the stream of this dictionary. This function is intended to be overridden
        /// in a derived class.
        /// </summary>
        internal virtual void WriteDictionaryStream(PdfWriter writer)
        {
            writer.WriteStream(this, (writer.Options & PdfWriterOptions.OmitStream) == PdfWriterOptions.OmitStream);
        }

        /// <summary>
        /// Gets or sets the PDF stream belonging to this dictionary. Returns null if the dictionary has
        /// no stream. To create the stream, call the CreateStream function.
        /// </summary>
        public PdfStream Stream
        {
            get { return this.stream; }
            set { this.stream = value; }
        }
        PdfStream stream;

        /// <summary>
        /// Creates the stream of this dictionary and initializes it with the specified byte array.
        /// The function must not be called if the dictionary already has a stream.
        /// </summary>
        public PdfStream CreateStream(byte[] value)
        {
            if (this.stream != null)
                throw new InvalidOperationException("The dictionary already has a stream.");

            this.stream = new PdfStream(value, this);
            // Always set the length
            Elements[PdfStream.Keys.Length] = new PdfInteger(this.stream.Length);
            return this.stream;
        }

        /// <summary>
        /// When overridden in a derived class, gets the KeysMeta of this dictionary type.
        /// </summary>
        internal virtual DictionaryMeta Meta
        {
            get { return null; }
        }

        /// <summary>
        /// Represents the interface to the elements of a PDF dictionary.
        /// </summary>
        public sealed class DictionaryElements : IDictionary<string, PdfItem>, ICloneable
        {
            Dictionary<string, PdfItem> elements;
            PdfDictionary owner;

            internal DictionaryElements(PdfDictionary dict)
            {
                this.elements = new Dictionary<string, PdfItem>();
                this.owner = dict;
            }

            object ICloneable.Clone()
            {
                DictionaryElements dictionaryElements = (DictionaryElements)MemberwiseClone();
                dictionaryElements.elements = new Dictionary<string, PdfItem>(dictionaryElements.elements);
                dictionaryElements.owner = null;
                return dictionaryElements;
            }

            /// <summary>
            /// Creates a shallow copy of this object. The clone is not owned by a dictionary anymore.
            /// </summary>
            public DictionaryElements Clone()
            {
                return (DictionaryElements)((ICloneable)this).Clone();
            }

            /// <summary>
            /// Moves this instance to another dictionary during object type transformation.
            /// </summary>
            internal void ChangeOwner(PdfDictionary dict)
            {
                this.owner = dict;
                //???
                //if (dict.elements != null)
                //  Debug.Assert(dict.elements == this);
                dict.elements = this;
            }

            [Obsolete("Renamed to ChangeOwner for consistency.")]
            internal void SetOwner(PdfDictionary dict)
            {
                ChangeOwner(dict);
            }

            /// <summary>
            /// Gets the dictionary that this elements object belongs to.
            /// </summary>
            internal PdfDictionary Owner
            {
                get { return this.owner; }
            }

            /// <summary>
            /// Converts the specified value to boolean.
            /// If the value not exists, the function returns false.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public bool GetBoolean(string key, bool create)
            {
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfBoolean();
                    return false;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfBoolean)
                    return ((PdfBoolean)obj).Value;
                else if (obj is PdfBooleanObject)
                    return ((PdfBooleanObject)obj).Value;
                throw new InvalidCastException("GetBoolean: Object is not a boolean.");
            }

            /// <summary>
            /// Converts the specified value to boolean.
            /// If the value not exists, the function returns false.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public bool GetBoolean(string key)
            {
                return GetBoolean(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct boolean value.
            /// </summary>
            public void SetBoolean(string key, bool value)
            {
                this[key] = new PdfBoolean(value);
            }

            /// <summary>
            /// Converts the specified value to integer.
            /// If the value not exists, the function returns 0.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public int GetInteger(string key, bool create)
            {
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfInteger();
                    return 0;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfInteger)
                    return ((PdfInteger)obj).Value;
                if (obj is PdfIntegerObject)
                    return ((PdfIntegerObject)obj).Value;
                throw new InvalidCastException("GetInteger: Object is not an integer.");
            }

            /// <summary>
            /// Converts the specified value to integer.
            /// If the value not exists, the function returns 0.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public int GetInteger(string key)
            {
                return GetInteger(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct integer value.
            /// </summary>
            public void SetInteger(string key, int value)
            {
                this[key] = new PdfInteger(value);
            }

            /// <summary>
            /// Converts the specified value to double.
            /// If the value not exists, the function returns 0.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public double GetReal(string key, bool create)
            {
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfReal();
                    return 0;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfReal)
                    return ((PdfReal)obj).Value;

                if (obj is PdfRealObject)
                    return ((PdfRealObject)obj).Value;

                if (obj is PdfInteger)
                    return ((PdfInteger)obj).Value;

                if (obj is PdfIntegerObject)
                    return ((PdfIntegerObject)obj).Value;

                throw new InvalidCastException("GetReal: Object is not a number.");
            }

            /// <summary>
            /// Converts the specified value to double.
            /// If the value not exists, the function returns 0.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public double GetReal(string key)
            {
                return GetReal(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct double value.
            /// </summary>
            public void SetReal(string key, double value)
            {
                this[key] = new PdfReal(value);
            }

            /// <summary>
            /// Converts the specified value to String.
            /// If the value not exists, the function returns the empty string.
            /// </summary>
            public string GetString(string key, bool create)
            {
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfString();
                    return "";
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfString)
                    return ((PdfString)obj).Value;

                if (obj is PdfStringObject)
                    return ((PdfStringObject)obj).Value;

                if (obj is PdfName)
                    return ((PdfName)obj).Value;

                if (obj is PdfNameObject)
                    return ((PdfNameObject)obj).Value;

                throw new InvalidCastException("GetString: Object is not a string.");
            }

            /// <summary>
            /// Converts the specified value to String.
            /// If the value not exists, the function returns the empty string.
            /// </summary>
            public string GetString(string key)
            {
                return GetString(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct string value.
            /// </summary>
            public void SetString(string key, string value)
            {
                this[key] = new PdfString(value);
            }

            /// <summary>
            /// Converts the specified value to a name.
            /// If the value not exists, the function returns the empty string.
            /// </summary>
            public string GetName(string key)
            {
                object obj = this[key];
                if (obj == null)
                {
                    //if (create)
                    //  this[key] = new Pdf();
                    return String.Empty;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfName)
                    return ((PdfName)obj).Value;

                if (obj is PdfNameObject)
                    return ((PdfNameObject)obj).Value;

                throw new InvalidCastException("GetName: Object is not a name.");
            }

            /// <summary>
            /// Sets the specified name value.
            /// If the value doesn't start with a slash, it is added automatically.
            /// </summary>
            public void SetName(string key, string value)
            {
                if (value == null)
                    throw new ArgumentNullException("value");

                if (value.Length == 0 || value[0] != '/')
                    value = "/" + value;

                this[key] = new PdfName(value);
            }

            /// <summary>
            /// Converts the specified value to PdfRectangle.
            /// If the value not exists, the function returns an empty rectangle.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public PdfRectangle GetRectangle(string key, bool create)
            {
                PdfRectangle value = new PdfRectangle();
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = value = new PdfRectangle();
                    return value;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                PdfArray array = obj as PdfArray;
                if (array != null && array.Elements.Count == 4)
                {
                    value = new PdfRectangle(array.Elements.GetReal(0), array.Elements.GetReal(1),
                      array.Elements.GetReal(2), array.Elements.GetReal(3));
                    this[key] = value;
                }
                else
                    value = (PdfRectangle)obj;
                return value;
            }

            /// <summary>
            /// Converts the specified value to PdfRectangle.
            /// If the value not exists, the function returns an empty rectangle.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public PdfRectangle GetRectangle(string key)
            {
                return GetRectangle(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct rectangle value, represented by an array with four values.
            /// </summary>
            public void SetRectangle(string key, PdfRectangle rect)
            {
                this.elements[key] = rect;
            }

            /// Converts the specified value to XMatrix.
            /// If the value not exists, the function returns an identity matrix.
            /// If the value is not convertible, the function throws an InvalidCastException.
            public XMatrix GetMatrix(string key, bool create)
            {
                XMatrix value = new XMatrix();
                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfLiteral("[1 0 0 1 0 0]");  // cannot be parsed, implement a PdfMatrix...
                    return value;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                PdfArray array = obj as PdfArray;
                if (array != null && array.Elements.Count == 6)
                {
                    value = new XMatrix(array.Elements.GetReal(0), array.Elements.GetReal(1), array.Elements.GetReal(2),
                      array.Elements.GetReal(3), array.Elements.GetReal(4), array.Elements.GetReal(5));
                }
                else if (obj is PdfLiteral)
                {
                    throw new NotImplementedException("Parsing matrix from literal.");
                }
                else
                    throw new InvalidCastException("Element is not an array with 6 values.");
                return value;
            }

            /// Converts the specified value to XMatrix.
            /// If the value not exists, the function returns an identity matrix.
            /// If the value is not convertible, the function throws an InvalidCastException.
            public XMatrix GetMatrix(string key)
            {
                return GetMatrix(key, false);
            }

            /// <summary>
            /// Sets the entry to a direct matrix value, represented by an array with six values.
            /// </summary>
            public void SetMatrix(string key, XMatrix matrix)
            {
                this.elements[key] = PdfLiteral.FromMatrix(matrix);
            }

            /// <summary>
            /// Converts the specified value to DateTime.
            /// If the value not exists, the function returns the specified default value.
            /// If the value is not convertible, the function throws an InvalidCastException.
            /// </summary>
            public DateTime GetDateTime(string key, DateTime defaultValue)
            {
                object obj = this[key];
                if (obj == null)
                {
                    //if (create)
                    //  this[key] = new Pdf();
                    return defaultValue;
                }
                if (obj is PdfReference)
                    obj = ((PdfReference)obj).Value;

                if (obj is PdfDate)
                    return ((PdfDate)obj).Value;

                string date;
                if (obj is PdfString)
                    date = ((PdfString)obj).Value;
                else if (obj is PdfStringObject)
                    date = ((PdfStringObject)obj).Value;
                else
                    throw new InvalidCastException("GetName: Object is not a name.");

                if (date != "")
                {
                    try
                    {
                        defaultValue = Parser.ParseDateTime(date, defaultValue);
                    }
                    catch { }
                }
                return defaultValue;
            }

            /// <summary>
            /// Sets the entry to a direct datetime value.
            /// </summary>
            public void SetDateTime(string key, DateTime value)
            {
                this.elements[key] = new PdfDate(value);
            }

            internal int GetEnumFromName(string key, object defaultValue, bool create)
            {
                if (!(defaultValue is Enum))
                    throw new ArgumentException("defaultValue");

                object obj = this[key];
                if (obj == null)
                {
                    if (create)
                        this[key] = new PdfName(defaultValue.ToString());
                    return (int)defaultValue;
                }
                //Debug.Assert(obj is Enum);
                return (int)Enum.Parse(defaultValue.GetType(), obj.ToString().Substring(1), false);
            }

            internal int GetEnumFromName(string key, object defaultValue)
            {
                return GetEnumFromName(key, defaultValue, false);
            }

            internal void SetEnumAsName(string key, object value)
            {
                if (!(value is Enum))
                    throw new ArgumentException("value");
                this.elements[key] = new PdfName("/" + value);
            }

            /// <summary>
            /// Gets the value for the specified key. If the value does not exist, it is optionally created.
            /// </summary>
            public PdfItem GetValue(string key, VCF options)
            {
                PdfObject obj;
                PdfDictionary dict;
                PdfArray array;
                PdfReference iref;
                PdfItem value = this[key];
                if (value == null || value is PdfNull)
                {
                    if (options != VCF.None)
                    {
                        Type type = GetValueType(key);
                        if (type != null)
                        {
                            Debug.Assert(typeof(PdfItem).IsAssignableFrom(type), "Type not allowed.");
                            if (typeof(PdfDictionary).IsAssignableFrom(type))
                            {
                                value = obj = CreateDictionary(type, null);
                            }
                            else if (typeof(PdfArray).IsAssignableFrom(type))
                            {
                                value = obj = CreateArray(type, null);
                            }
                            else
                                throw new NotImplementedException("Type other than array or dictionary.");

                            if (options == VCF.CreateIndirect)
                            {
                                this.owner.Owner.irefTable.Add(obj);
                                this[key] = obj.Reference;
                            }
                            else
                                this[key] = obj;
                        }
                        else
                            throw new NotImplementedException("Cannot create value for key: " + key);
                    }
                }
                else
                {
                    // The value exists and can returned. But for imported documents check for necessary
                    // object type transformation.
                    if ((iref = value as PdfReference) != null)
                    {
                        // Case: value is an indirect reference
                        value = iref.Value;
                        if (value == null)
                        {
                            // If we come here PDF file is currupt
                            throw new InvalidOperationException("Indirect reference without value.");
                        }
                        else
                        {
                            if (true) // || this.owner.Document.IsImported)
                            {
                                Type type = GetValueType(key);
                                Debug.Assert(type != null, "No value type specified in meta information. Please send this file to PDFsharp support.");

                                if (type != null && type != value.GetType())
                                {
                                    if (typeof(PdfDictionary).IsAssignableFrom(type))
                                    {
                                        Debug.Assert(value is PdfDictionary, "Bug in PDFsharp. Please send this file to PDFsharp support.");
                                        value = CreateDictionary(type, (PdfDictionary)value);
                                    }
                                    else if (typeof(PdfArray).IsAssignableFrom(type))
                                    {
                                        Debug.Assert(value is PdfArray, "Bug in PDFsharp. Please send this file to PDFsharp support.");
                                        value = CreateArray(type, (PdfArray)value);
                                    }
                                    else
                                        throw new NotImplementedException("Type other than array or dictionary.");
                                }
                            }
                        }
                        return value;
                    }
                    // Transformation is only possible after PDF import.
                    if (true) // || this.owner.Document.IsImported)
                    {
                        // Case: value is a direct object
                        if ((dict = value as PdfDictionary) != null)
                        {
                            Type type = GetValueType(key);
                            Debug.Assert(type != null, "No value type specified in meta information. Please send this file to PDFsharp support.");
                            if (dict.GetType() != type)
                                dict = CreateDictionary(type, dict);
                            return dict;
                        }

                        if ((array = value as PdfArray) != null)
                        {
                            Type type = GetValueType(key);
                            Debug.Assert(type != null, "No value type specified in meta information. Please send this file to PDFsharp support.");
                            if (array.GetType() != type)
                                array = CreateArray(type, array);
                            return array;
                        }
                    }
                }
                return value;
            }

            /// <summary>
            /// Short cut for GetValue(key, VCF.None).
            /// </summary>
            public PdfItem GetValue(string key)
            {
                return GetValue(key, VCF.None);
            }

            /// <summary>
            /// Returns the type of the object to be created as value of the specified key.
            /// </summary>
            Type GetValueType(string key)  // TODO: move to PdfObject
            {
                Type type = null;
                DictionaryMeta meta = this.owner.Meta;
                if (meta != null)
                {
                    KeyDescriptor kd = meta[key];
                    if (kd != null)
                        type = kd.GetValueType();
                    else
                        Debug.WriteLine("Warning: Key not desciptor table: " + key);  // TODO: check what this means...
                }
                else
                    Debug.WriteLine("Warning: No meta provided for type: " + this.owner.GetType().Name);  // TODO: check what this means...
                return type;
            }

            PdfArray CreateArray(Type type, PdfArray oldArray)
            {
                ConstructorInfo ctorInfo;
                PdfArray array;
                if (oldArray == null)
                {
                    // Use contstructor with signature 'Ctor(PdfDocument owner)'.
                    ctorInfo = type.GetConstructor(BindingFlags.Instance | BindingFlags.Public | BindingFlags.NonPublic,
                      null, new Type[] { typeof(PdfDocument) }, null);
                    Debug.Assert(ctorInfo != null, "No appropriate constructor found for type: " + type.Name);
                    array = ctorInfo.Invoke(new object[] { this.owner.Owner }) as PdfArray;
                }
                else
                {
                    // Use contstructor with signature 'Ctor(PdfDictionary dict)'.
                    ctorInfo = type.GetConstructor(BindingFlags.Instance | BindingFlags.Public | BindingFlags.NonPublic,
                      null, new Type[] { typeof(PdfArray) }, null);
                    Debug.Assert(ctorInfo != null, "No appropriate constructor found for type: " + type.Name);
                    array = ctorInfo.Invoke(new object[] { oldArray }) as PdfArray;
                }
                return array;
            }

            PdfDictionary CreateDictionary(Type type, PdfDictionary oldDictionary)
            {
                ConstructorInfo ctorInfo;
                PdfDictionary dict;
                if (oldDictionary == null)
                {
                    // Use contstructor with signature 'Ctor(PdfDocument owner)'.
                    ctorInfo = type.GetConstructor(BindingFlags.Instance | BindingFlags.Public | BindingFlags.NonPublic,
                      null, new Type[] { typeof(PdfDocument) }, null);
                    Debug.Assert(ctorInfo != null, "No appropriate constructor found for type: " + type.Name);
                    dict = ctorInfo.Invoke(new object[] { this.owner.Owner }) as PdfDictionary;
                }
                else
                {
                    // Use contstructor with signature 'Ctor(PdfDictionary dict)'.
                    ctorInfo = type.GetConstructor(BindingFlags.Instance | BindingFlags.Public | BindingFlags.NonPublic,
                      null, new Type[] { typeof(PdfDictionary) }, null);
                    Debug.Assert(ctorInfo != null, "No appropriate constructor found for type: " + type.Name);
                    dict = ctorInfo.Invoke(new object[] { oldDictionary }) as PdfDictionary;
                }
                return dict;
            }

            PdfItem CreateValue(Type type, PdfDictionary oldValue)
            {
                ConstructorInfo ctorInfo = type.GetConstructor(BindingFlags.Instance | BindingFlags.Public | BindingFlags.NonPublic,
                  null, new Type[] { typeof(PdfDocument) }, null);
                PdfObject obj = ctorInfo.Invoke(new object[] { this.owner.Owner }) as PdfObject;
                if (oldValue != null)
                {
                    obj.Reference = oldValue.Reference;
                    obj.Reference.Value = obj;
                    if (obj is PdfDictionary)
                    {
                        PdfDictionary dict = (PdfDictionary)obj;
                        dict.elements = oldValue.elements;
                    }
                }
                return obj;
            }

            /// <summary>
            /// Sets the entry with the specified value. DON'T USE THIS FUNCTION - IT MAY BE REMOVED.
            /// </summary>
            public void SetValue(string key, PdfItem value)
            {
                Debug.Assert((value is PdfObject && ((PdfObject)value).Reference == null) | !(value is PdfObject),
                  "You try to set an indirect object directly into a dictionary.");

                // HACK?
                this.elements[key] = value;
            }

            /// <summary>
            /// Returns the indirect object if the value of the specified key is a PdfReference.
            /// </summary>
            [Obsolete("Use GetObject, GetDictionary, GetArray, or GetReference")]
            public PdfObject GetIndirectObject(string key)
            {
                PdfItem item = this[key];
                if (item is PdfReference)
                    return ((PdfReference)item).Value;
                return null;
            }

            /// <summary>
            /// Gets the PdfObject with the specified key, or null, if no such object exists. If the key refers to
            /// a reference, the referenced PdfObject is returned.
            /// </summary>
            public PdfObject GetObject(string key)
            {
                PdfItem item = this[key];
                if (item is PdfReference)
                    return ((PdfReference)item).Value;
                return item as PdfObject;
            }

            /// <summary>
            /// Gets the PdfArray with the specified key, or null, if no such object exists. If the key refers to
            /// a reference, the referenced PdfDictionary is returned.
            /// </summary>
            public PdfDictionary GetDictionary(string key)
            {
                return GetObject(key) as PdfDictionary;
            }

            /// <summary>
            /// Gets the PdfArray with the specified key, or null, if no such object exists. If the key refers to
            /// a reference, the referenced PdfArray is returned.
            /// </summary>
            public PdfArray GetArray(string key)
            {
                return GetObject(key) as PdfArray;
            }

            /// <summary>
            /// Gets the PdfReference with the specified key, or null, if no such object exists.
            /// </summary>
            public PdfReference GetReference(string key)
            {
                PdfItem item = this[key];
                return item as PdfReference;
            }

            /// <summary>
            /// Sets the entry to the specified object. The object must not be an indirect object,
            /// otherwise an exception is raised.
            /// </summary>
            public void SetObject(string key, PdfObject obj)
            {
                if (obj.Reference != null)
                    throw new ArgumentException("PdfObject must not be an indirect object.", "obj");
                this[key] = obj;
            }

            /// <summary>
            /// Sets the entry as a reference to the specified object. The object must be an indirect object,
            /// otherwise an exception is raised.
            /// </summary>
            public void SetReference(string key, PdfObject obj)
            {
                if (obj.Reference == null)
                    throw new ArgumentException("PdfObject must be an indirect object.", "obj");
                this[key] = obj.Reference;
            }

            #region IDictionary Members

            /// <summary>
            /// Gets a value indicating whether the <see cref="T:System.Collections.IDictionary"></see> object is read-only.
            /// </summary>
            public bool IsReadOnly
            {
                get { return false; }
            }

            /// <summary>
            /// Returns an <see cref="T:System.Collections.IDictionaryEnumerator"></see> object for the <see cref="T:System.Collections.IDictionary"></see> object.
            /// </summary>
            public IEnumerator<KeyValuePair<string, PdfItem>> GetEnumerator()
            {
                return this.elements.GetEnumerator();
            }

            IEnumerator IEnumerable.GetEnumerator()
            {
                return ((ICollection)this.elements).GetEnumerator();
            }

            //object IDictionary.this[object key]
            //{
            //  get { return this.elements[key]; }
            //  set
            //  {
            //    if (key == null)
            //      throw new ArgumentNullException("key");
            //    if (!(key is string))
            //      throw new ArgumentException("Key must be of type System.String.");
            //    if (((string)key) == "")
            //      throw new ArgumentException(PSSR.NameMustStartWithSlash, "key");
            //    if (((string)key)[0] != '/')
            //      throw new ArgumentException(PSSR.NameMustStartWithSlash, "key");

            //    this.elements[key] = value;
            //  }
            //}

            /// <summary>
            /// Gets or sets an entry in the dictionary. The specified key must be a valid PDF name
            /// starting with a slash '/'. This property provides full access to the elements of the
            /// PDF dictionary. Wrong use can lead to errors or corrupt PDF files.
            /// </summary>
            public PdfItem this[string key]
            {
                get
                {
                    PdfItem item;
                    this.elements.TryGetValue(key, out item);
                    return item;
                }
                set
                {
                    if (value == null)
                        throw new ArgumentNullException("value");
#if DEBUG
          if (key == "/MediaBox")
            key.GetType();

          //if (value is PdfObject)
          //{
          //  PdfObject obj = (PdfObject)value;
          //  if (obj.Reference != null)
          //    throw new ArgumentException("An object with an indirect reference cannot be a direct value. Try to set an indirect refernece.");
          //}
          if (value is PdfDictionary)
          {
            PdfDictionary dict = (PdfDictionary)value;
            if (dict.stream != null)
              throw new ArgumentException("A dictionary with stream cannot be a direct value.");
          }
#endif
                    PdfObject obj = value as PdfObject;
                    if (obj != null && obj.IsIndirect)
                        value = obj.Reference;
                    this.elements[key] = value;
                }
            }

            /// <summary>
            /// Gets or sets an entry in the dictionary identified by a PdfName object.
            /// </summary>
            public PdfItem this[PdfName key]
            {
                get { return this[key.Value]; }
                set
                {
                    if (value == null)
                        throw new ArgumentNullException("value");

#if DEBUG
          if (value is PdfDictionary)
          {
            PdfDictionary dict = (PdfDictionary)value;
            if (dict.stream != null)
              throw new ArgumentException("A dictionary with stream cannot be a direct value.");
          }
#endif

                    PdfObject obj = value as PdfObject;
                    if (obj != null && obj.IsIndirect)
                        value = obj.Reference;
                    this.elements[key.Value] = value;
                }
            }

            /// <summary>
            /// Removes the value with the specified key.
            /// </summary>
            public bool Remove(string key)
            {
                return this.elements.Remove(key);
            }

            /// <summary>
            /// Removes the value with the specified key.
            /// </summary>
            public bool Remove(KeyValuePair<string, PdfItem> item)
            {
                throw new NotImplementedException();
            }

            /// <summary>
            /// Determines whether the dictionary contains the specified name.
            /// </summary>
            [Obsolete("Use ContainsKey.")]
            public bool Contains(string key)
            {
                return this.elements.ContainsKey(key);
            }

            /// <summary>
            /// Determines whether the dictionary contains the specified name.
            /// </summary>
            public bool ContainsKey(string key)
            {
                return this.elements.ContainsKey(key);
            }

            /// <summary>
            /// Determines whether the dictionary contains a specific value.
            /// </summary>
            public bool Contains(KeyValuePair<string, PdfItem> item)
            {
                throw new NotImplementedException();
            }

            /// <summary>
            /// Removes all elements from the dictionary.
            /// </summary>
            public void Clear()
            {
                this.elements.Clear();
            }

            //void IDictionary.Add(object key, object value)
            //{
            //  if (key == null)
            //    throw new ArgumentNullException("key");
            //  if (key is PdfName)
            //    key = (key as PdfName).Value;
            //  if (!(key is string))
            //    throw new ArgumentException("key must be of type System.String.");
            //  if (((string)key) == "")
            //    throw new ArgumentException("key");
            //  if (((string)key)[0] != '/')
            //    throw new ArgumentException("The key must start with a slash '/'.");

            //  // If object is indirect automatically convert value to reference.
            //  PdfObject obj = value as PdfObject;
            //  if (obj != null && obj.IsIndirect)
            //    value = obj.Reference;

            //  this.elements.Add(key, value);
            //}

            /// <summary>
            /// Adds the specified value to the dictionary.
            /// </summary>
            public void Add(string key, PdfItem value)
            {
                if (String.IsNullOrEmpty(key))
                    throw new ArgumentNullException("key");

                if (key[0] != '/')
                    throw new ArgumentException("The key must start with a slash '/'.");

                // If object is indirect automatically convert value to reference.
                PdfObject obj = value as PdfObject;
                if (obj != null && obj.IsIndirect)
                    value = obj.Reference;

                this.elements.Add(key, value);
            }

            /// <summary>
            /// Adds an item to the dictionary.
            /// </summary>
            public void Add(KeyValuePair<string, PdfItem> item)
            {
                Add(item.Key, item.Value);
            }

            /// <summary>
            /// Gets all keys currently in use in this dictionary as an array of PdfName objects.
            /// </summary>
            public PdfName[] KeyNames
            {
                get
                {
                    ICollection values = this.elements.Keys;
                    int count = values.Count;
                    string[] strings = new string[count];
                    values.CopyTo(strings, 0);
                    PdfName[] names = new PdfName[count];
                    for (int idx = 0; idx < count; idx++)
                        names[idx] = new PdfName(strings[idx]);
                    return names;
                }
            }

            /// <summary>
            /// Get all keys currently in use in this dictionary as an array of string objects.
            /// </summary>
            public ICollection<string> Keys
            {
                get
                {
                    ICollection values = this.elements.Keys;
                    int count = values.Count;
                    string[] keys = new string[count];
                    values.CopyTo(keys, 0);
                    return keys;
                }
            }

            /// <summary>
            /// Gets the value associated with the specified key.
            /// </summary>
            public bool TryGetValue(string key, out PdfItem value)
            {
                return this.elements.TryGetValue(key, out value);
            }

            /// <summary>
            /// Gets all values currently in use in this dictionary as an array of PdfItem objects.
            /// </summary>
            public ICollection<PdfItem> Values
            {
                get
                {
                    ICollection values = this.elements.Values;
                    PdfItem[] items = new PdfItem[values.Count];
                    values.CopyTo(items, 0);
                    return items;
                }
            }

            /// <summary>
            /// Return false.
            /// </summary>
            public bool IsFixedSize
            {
                get { return false; }
            }

            #endregion

            #region ICollection Members

            /// <summary>
            /// Return false.
            /// </summary>
            public bool IsSynchronized
            {
                get { return false; }
            }

            /// <summary>
            /// Gets the number of elements contained in the dictionary.
            /// </summary>
            public int Count
            {
                get { return this.elements.Count; }
            }

            ///// <param name="array">The one-dimensional array that is the destination of the elements copied from.</param>
            ///// <param name="index">The zero-based index in array at which copying begins.</param>
            //public void CopyTo(Array array, int index)
            //{
            //  //this.elements.CopyTo(array, index);
            //  throw new NotImplementedException();
            //}

            /// <summary>
            /// Copies the elements of the dictionary to an array, starting at a particular index.
            /// </summary>
            public void CopyTo(KeyValuePair<string, PdfItem>[] array, int arrayIndex)
            {
                throw new NotImplementedException();
            }

            /// <summary>
            /// The current implementation returns null.
            /// </summary>
            public object SyncRoot
            {
                get { return null; }
            }

            #endregion
        }

        /// <summary>
        /// The PDF stream objects.
        /// </summary>
        public sealed class PdfStream
        {
            /// <summary>
            /// The dictionary the stream belongs to.
            /// </summary>
            PdfDictionary owner;

            internal PdfStream(PdfDictionary owner)
            {
                if (owner == null)
                    throw new ArgumentNullException("owner");
                this.owner = owner;
            }

            /// <summary>
            /// A .NET string can contain char(0) as a valid character.
            /// </summary>
            internal PdfStream(byte[] value, PdfDictionary owner)
                : this(owner)
            {
                this.value = value;
            }

            /// <summary>
            /// Clones this stream by creating a deep copy.
            /// </summary>
            public PdfStream Clone()
            {
                PdfStream stream = (PdfStream)MemberwiseClone();
                stream.owner = null;
                if (stream.value != null)
                {
                    stream.value = new byte[stream.value.Length];
                    this.value.CopyTo(stream.value, 0);
                }
                return stream;
            }

            /// <summary>
            /// Moves this instance to another dictionary during object type transformation.
            /// </summary>
            internal void SetOwner(PdfDictionary dict)
            {
                this.owner = dict;
                owner.stream = this;
            }

            /// <summary>
            /// Gets the length of the stream, i.e. the actual number of bytes in the stream.
            /// </summary>
            public int Length
            {
                get { return this.value != null ? value.Length : 0; }
            }

            //    /// <summary>
            //    /// Gets the native length of the stream, i.e. the number of bytes when they are neither
            //    /// compressed nor encrypted.
            //    /// </summary>
            //    public int Length
            //    {
            //      get {return this.length;}
            //    }

            /// <summary>
            /// Get or sets the bytes of the stream as they are, i.e. if one or more filters exists the bytes are
            /// not unfiltered.
            /// </summary>
            public byte[] Value
            {
                get { return this.value; }
                set
                {
                    if (value == null)
                        throw new ArgumentNullException("value");
                    this.value = value;
                    this.owner.Elements.SetInteger(Keys.Length, value.Length);
                }
            }
            byte[] value;

            /// <summary>
            /// Gets the value of the stream unfiltered. The stream content is not modified by this operation.
            /// </summary>
            public byte[] UnfilteredValue
            {
                get
                {
                    byte[] bytes = null;
                    if (this.value != null)
                    {
                        PdfItem filter = this.owner.Elements["/Filter"];
                        if (filter != null)
                        {
                            bytes = Filtering.Decode(this.value, filter);
                            if (bytes == null)
                            {
                                string message = String.Format("«Cannot decode filter '{0}'»", filter);
                                bytes = PdfEncoders.RawEncoding.GetBytes(message);
                            }
                        }
                        else
                        {
                            bytes = new byte[this.value.Length];
                            this.value.CopyTo(bytes, 0);
                        }
                    }
                    return bytes ?? new byte[0];
                }
            }

            /// <summary>
            /// Tries to unfilter the bytes of the stream. If the stream is filtered and PDFsharp knows the filter
            /// algorithm, the stream content is replaced by its unfiltered value and the function returns true.
            /// Otherwise the content remains untouched and the function returns false.
            /// The function is useful for analyzing existing PDF files.
            /// </summary>
            public bool TryUnfilter()
            {
                if (this.value != null)
                {
                    PdfItem filter = this.owner.Elements["/Filter"];
                    if (filter != null)
                    {
                        // PDFsharp can only uncompress streams that are compressed with
                        // the ZIP or LHZ algorithm.
                        byte[] bytes = Filtering.Decode(this.value, filter);
                        if (bytes != null)
                        {
                            this.owner.Elements.Remove(Keys.Filter);
                            Value = bytes;
                        }
                        else
                            return false;
                    }
                }
                return true;
            }

            /// <summary>
            /// Compresses the stream with the FlateDecode filter.
            /// If a filter is already defined, the function has no effect.
            /// </summary>
            public void Zip()
            {
                if (this.value == null)
                    return;

                if (!this.owner.Elements.ContainsKey("/Filter"))
                {
                    this.value = Filtering.FlateDecode.Encode(this.value);
                    this.owner.Elements["/Filter"] = new PdfName("/FlateDecode");
                    this.owner.Elements["/Length"] = new PdfInteger(this.value.Length);
                }
            }

            /// <summary>
            /// Returns the stream content as a raw string.
            /// </summary>
            public override string ToString()
            {
                if (this.value == null)
                    return "«null»";

                string stream;
                PdfItem filter = this.owner.Elements["/Filter"];
                if (filter != null)
                {
#if true
                    byte[] bytes = Filtering.Decode(this.value, filter);
                    if (bytes != null)
                        stream = PdfEncoders.RawEncoding.GetString(bytes, 0, bytes.Length);
#else

          if (this.owner.Elements.GetString("/Filter") == "/FlateDecode")
          {
            stream = Filtering.FlateDecode.DecodeToString(this.value);
          }
#endif
                    else
                        throw new NotImplementedException("Unknown filter");
                }
                else
                    stream = PdfEncoders.RawEncoding.GetString(this.value, 0, this.value.Length);

                return stream;
            }

            //internal void WriteObject_(Stream stream)
            //{
            //  if (this.value != null)
            //    stream.Write(this.value, 0, this.value.Length);
            //}

            /// <summary>
            /// Converts a raw encoded string into a byte array.
            /// </summary>
            public static byte[] RawEncode(string content)
            {
                return PdfEncoders.RawEncoding.GetBytes(content);
            }

            /// <summary>
            /// Common keys for all streams.
            /// </summary>
            public class Keys : KeysBase
            {
                /// <summary>
                /// (Required) The number of bytes from the beginning of the line following the keyword
                /// stream to the last byte just before the keyword endstream. (There may be an additional
                /// EOL marker, preceding endstream, that is not included in the count and is not logically
                /// part of the stream data.)
                /// </summary>
                [KeyInfo(KeyType.Integer | KeyType.Required)]
                public const string Length = "/Length";

                /// <summary>
                /// (Optional) The name of a filter to be applied in processing the stream data found between
                /// the keywords stream and endstream, or an array of such names. Multiple filters should be
                /// specified in the order in which they are to be applied.
                /// </summary>
                [KeyInfo(KeyType.NameOrArray | KeyType.Optional)]
                public const string Filter = "/Filter";

                /// <summary>
                /// (Optional) A parameter dictionary or an array of such dictionaries, used by the filters
                /// specified by Filter. If there is only one filter and that filter has parameters, DecodeParms
                /// must be set to the filter’s parameter dictionary unless all the filter’s parameters have
                /// their default values, in which case the DecodeParms entry may be omitted. If there are 
                /// multiple filters and any of the filters has parameters set to nondefault values, DecodeParms
                /// must be an array with one entry for each filter: either the parameter dictionary for that
                /// filter, or the null object if that filter has no parameters (or if all of its parameters have
                /// their default values). If none of the filters have parameters, or if all their parameters
                /// have default values, the DecodeParms entry may be omitted.
                /// </summary>
                [KeyInfo(KeyType.ArrayOrDictionary | KeyType.Optional)]
                public const string DecodeParms = "/DecodeParms";

                /// <summary>
                /// (Optional; PDF 1.2) The file containing the stream data. If this entry is present, the bytes
                /// between stream and endstream are ignored, the filters are specified by FFilter rather than
                /// Filter, and the filter parameters are specified by FDecodeParms rather than DecodeParms.
                /// However, the Length entry should still specify the number of those bytes. (Usually, there are
                /// no bytes and Length is 0.)
                /// </summary>
                [KeyInfo("1.2", KeyType.String | KeyType.Optional)]
                public const string F = "/F";

                /// <summary>
                /// (Optional; PDF 1.2) The name of a filter to be applied in processing the data found in the
                /// stream’s external file, or an array of such names. The same rules apply as for Filter.
                /// </summary>
                [KeyInfo("1.2", KeyType.NameOrArray | KeyType.Optional)]
                public const string FFilter = "/FFilter";

                /// <summary>
                /// (Optional; PDF 1.2) A parameter dictionary, or an array of such dictionaries, used by the
                /// filters specified by FFilter. The same rules apply as for DecodeParms.
                /// </summary>
                [KeyInfo("1.2", KeyType.ArrayOrDictionary | KeyType.Optional)]
                public const string FDecodeParms = "/FDecodeParms";

                /// <summary>
                /// Optional; PDF 1.5) A non-negative integer representing the number of bytes in the decoded
                /// (defiltered) stream. It can be used to determine, for example, whether enough disk space is
                /// available to write a stream to a file.
                /// This value should be considered a hint only; for some stream filters, it may not be possible
                /// to determine this value precisely.
                /// </summary>
                [KeyInfo("1.5", KeyType.Integer | KeyType.Optional)]
                public const string DL = "/DL";
            }
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Reflection;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Internal;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.AcroForms;
using PdfSharp.Pdf.Security;
using System.Collections.Generic;

namespace PdfSharp.Pdf
{
    /// <summary>
    /// Represents a PDF document.
    /// </summary>
    [DebuggerDisplay("(Name={Name})")] // A name makes debugging easier
    public sealed class PdfDocument : PdfObject, IDisposable
    {
        internal DocumentState state;
        internal PdfDocumentOpenMode openMode;

#if DEBUG_
    static PdfDocument()
    {
      PSSR.TestResourceMessages();
      //string test = PSSR.ResMngr.GetString("SampleMessage1");
      //test.GetType();
    }
#endif

        /// <summary>
        /// Creates a new PDF document in memory.
        /// To open an existing PDF file, use the PdfReader class.
        /// </summary>
        public PdfDocument()
        {
            //PdfDocument.Gob.AttatchDocument(this.Handle);

            this.creation = DateTime.Now;
            this.state = DocumentState.Created;
            this.version = 14;
            Initialize();
            Info.CreationDate = this.creation;
        }

        /// <summary>
        /// Creates a new PDF document with the specified file name. The file is immediately created and keeps
        /// looked until the document is saved.
        /// To open an existing PDF file and import it, use the PdfReader class.
        /// </summary>
        public PdfDocument(string filename)
        {
            //PdfDocument.Gob.AttatchDocument(this.Handle);

            this.creation = DateTime.Now;
            this.state = DocumentState.Created;
            this.version = 14;
            Initialize();
            Info.CreationDate = this.creation;

            this.outStream = new FileStream(filename, FileMode.Create);
        }

        /// <summary>
        /// Creates a new PDF document using the specified stream.
        /// To open an existing PDF file, use the PdfReader class.
        /// </summary>
        public PdfDocument(Stream outputStream)
        {
            //PdfDocument.Gob.AttatchDocument(this.Handle);

            this.creation = DateTime.Now;
            this.state = DocumentState.Created;
            Initialize();
            Info.CreationDate = this.creation;

            this.outStream = outputStream;
        }

        internal PdfDocument(Lexer lexer)
        {
            //PdfDocument.Gob.AttatchDocument(this.Handle);

            this.creation = DateTime.Now;
            this.state = DocumentState.Imported;

            //this.info = new PdfInfo(this);
            //this.pages = new PdfPages(this);
            //this.fontTable = new PdfFontTable();
            //this.catalog = new PdfCatalog(this);
            ////this.font = new PdfFont();
            //this.objects = new PdfObjectTable(this);
            //this.trailer = new PdfTrailer(this);
            this.irefTable = new PdfReferenceTable(this);
            this.compressedObjects = new List<PdfCompressedObject>();
            this.lexer = lexer;
        }

        void Initialize()
        {
            //this.info       = new PdfInfo(this);
            this.fontTable = new PdfFontTable(this);
            this.imageTable = new PdfImageTable(this);
            this.trailer = new PdfTrailer(this);
            this.irefTable = new PdfReferenceTable(this);
            this.compressedObjects = new List<PdfCompressedObject>();
            this.trailer.CreateNewDocumentIDs();
        }

        //~PdfDocument()
        //{
        //  Dispose(false);
        //}

        /// <summary>
        /// Disposes all references to this document stored in other documents. This function should be called
        /// for documents you finished importing pages from. Calling Dispose is technically not necessary but
        /// useful for earlier reclaiming memory of documents you do not need anymore.
        /// </summary>
        public void Dispose()
        {
            Dispose(true);
            //GC.SuppressFinalize(this);
        }

        void Dispose(bool disposing)
        {
            if (this.state != DocumentState.Disposed)
            {
                if (disposing)
                {
                    // Dispose managed resources.
                }
                //PdfDocument.Gob.DetatchDocument(Handle);
            }
            this.state = DocumentState.Disposed;
        }

        /// <summary>
        /// Gets or sets a user defined object that contains arbitrary information associated with this document.
        /// The tag is not used by PDFsharp.
        /// </summary>
        public object Tag
        {
            get { return this.tag; }
            set { this.tag = value; }
        }
        object tag;

        /// <summary>
        /// Gets or sets a value used to distinguish PdfDocument objects.
        /// The name is not used by PDFsharp.
        /// </summary>
        string Name
        {
            get { return this.name; }
            set { this.name = value; }
        }
        string name = NewName();

        /// <summary>
        /// Get a new default name for a new document.
        /// </summary>
        static string NewName()
        {
#if DEBUG_
      if (PdfDocument.nameCount == 57)
        PdfDocument.nameCount.GetType();
#endif
            return "Document " + nameCount++;
        }
        static int nameCount;

        internal bool CanModify
        {
            //get {return this.state == DocumentState.Created || this.state == DocumentState.Modifyable;}
            // THHO4STLA: TODO: correct implementation
            get { return openMode == PdfDocumentOpenMode.Modify; } // TODO: correct implementation
        }

        /// <summary>
        /// Closes this instance.
        /// </summary>
        public void Close()
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);

            if (this.outStream != null)
            {
                // Get security handler if document gets encrypted
                PdfStandardSecurityHandler securityHandler = null;
                if (SecuritySettings.DocumentSecurityLevel != PdfDocumentSecurityLevel.None)
                    securityHandler = SecuritySettings.SecurityHandler;

                PdfWriter writer = new PdfWriter(this.outStream, securityHandler);
                try
                {
                    DoSave(writer);
                }
                finally
                {
                    writer.Close();
                }
            }
        }

        /// <summary>
        /// Saves the document to the specified path. If a file already exists, it will be overwritten.
        /// </summary>
        public void Save(string path)
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);

            Stream stream = new FileStream(path, FileMode.Create, FileAccess.Write);
            Save(stream);
        }

        /// <summary>
        /// Saves the document to the specified stream.
        /// </summary>
        public void Save(Stream stream, bool closeStream)
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);

            // TODO: more diagnostic checks
            string message = "";
            if (!CanSave(ref message))
                throw new PdfSharpException(message);

            // Get security handler if document gets encrypted
            PdfStandardSecurityHandler securityHandler = null;
            if (SecuritySettings.DocumentSecurityLevel != PdfDocumentSecurityLevel.None)
                securityHandler = SecuritySettings.SecurityHandler;

            PdfWriter writer = new PdfWriter(stream, securityHandler);
            try
            {
                DoSave(writer);
            }
            finally
            {
                if (stream != null)
                {
                    if (closeStream)
                        stream.Close();
                    else
                        stream.Position = 0; // Reset the stream position if the stream is left open.
                }
                if (writer != null)
                    writer.Close(closeStream);
            }
        }

        /// <summary>
        /// Saves the document to the specified stream and closes the stream.
        /// </summary>
        public void Save(Stream stream)
        {
            Save(stream, true);
        }

        /// <summary>
        /// Implements saving a PDF file.
        /// </summary>
        void DoSave(PdfWriter writer)
        {
            if (this.pages == null || this.pages.Count == 0)
                throw new InvalidOperationException("Cannot save a PDF document with no pages.");

            try
            {
                bool encrypt = this.securitySettings.DocumentSecurityLevel != PdfDocumentSecurityLevel.None;
                if (encrypt)
                {
                    PdfStandardSecurityHandler securityHandler = this.securitySettings.SecurityHandler;
                    if (securityHandler.Reference == null)
                        this.irefTable.Add(securityHandler);
                    else
                        Debug.Assert(this.irefTable.Contains(securityHandler.ObjectID));
                    this.trailer.Elements[PdfTrailer.Keys.Encrypt] = this.securitySettings.SecurityHandler.Reference;
                }
                else
                    this.trailer.Elements.Remove(PdfTrailer.Keys.Encrypt);

                PrepareForSave();

                if (encrypt)
                    this.securitySettings.SecurityHandler.PrepareEncryption();

                writer.WriteFileHeader(this);
                PdfReference[] irefs = this.irefTable.AllReferences;
                int count = irefs.Length;
                for (int idx = 0; idx < count; idx++)
                {
                    PdfReference iref = irefs[idx];
#if DEBUG_
          if (iref.ObjectNumber == 378)
            GetType();
#endif
                    iref.Position = writer.Position;
                    iref.Value.WriteObject(writer);
                }
                int startxref = writer.Position;
                this.irefTable.WriteObject(writer);
                writer.WriteRaw("trailer\n");
                this.trailer.Elements.SetInteger("/Size", count + 1);
                this.trailer.WriteObject(writer);
                writer.WriteEof(this, startxref);

                //if (encrypt)
                //{
                //  this.state &= ~DocumentState.SavingEncrypted;
                //  //this.securitySettings.SecurityHandler.EncryptDocument();
                //}
            }
            finally
            {
                if (writer != null)
                {
                    writer.Stream.Flush();
                    // DO NOT CLOSE WRITER HERE
                    //writer.Close();
                }
            }
        }

        /// <summary>
        /// Dispatches PrepareForSave to the objects that need it.
        /// </summary>
        internal override void PrepareForSave()
        {
            PdfDocumentInformation info = Info;

            // Set Creator if value is undefined
            if (info.Elements[PdfDocumentInformation.Keys.Creator] == null)
                info.Creator = VersionInfo.Producer;

            // Keep original producer if file was imported
            string producer = info.Producer;
            if (producer.Length == 0)
                producer = VersionInfo.Producer;
            else
            {
                // Prevent endless concatenation if file is edited with PDFsharp more than once
                if (!producer.StartsWith(VersionInfo.Title))
                    producer = VersionInfo.Producer + " (Original: " + producer + ")";
            }
            info.Elements.SetString(PdfDocumentInformation.Keys.Producer, producer);

            // Prepare used fonts
            if (this.fontTable != null)
                this.fontTable.PrepareForSave();

            // Let catalog do the rest
            Catalog.PrepareForSave();

#if true
            // Remove all unreachable objects (e.g. from deleted pages)
            int removed = this.irefTable.Compact();
            if (removed != 0)
                Debug.WriteLine("PrepareForSave: Number of deleted unreachable objects: " + removed);
            this.irefTable.Renumber();
#endif
        }

        /// <summary>
        /// Determines whether the document can be saved.
        /// </summary>
        public bool CanSave(ref string message)
        {
            if (!SecuritySettings.CanSave(ref message))
                return false;

            return true;
        }

        internal bool HasVersion(string version)
        {
            return String.Compare(Catalog.Version, version) >= 0;
        }

        /// <summary>
        /// Gets the document options used for saving the document.
        /// </summary>
        public PdfDocumentOptions Options
        {
            get
            {
                if (this.options == null)
                    this.options = new PdfDocumentOptions(this);
                return this.options;
            }
        }
        PdfDocumentOptions options;

        /// <summary>
        /// Gets PDF specific document settings.
        /// </summary>
        public PdfDocumentSettings Settings
        {
            get
            {
                if (this.settings == null)
                    this.settings = new PdfDocumentSettings(this);
                return this.settings;
            }
        }
        PdfDocumentSettings settings;

        /// <summary>
        /// NYI Indicates whether large objects are written immediately to the output stream to relieve
        /// memory consumption.
        /// </summary>
        internal bool EarlyWrite
        {
            get { return false; }
        }

        /// <summary>
        /// Gets or sets the PDF version number. Return value 14 e.g. means PDF 1.4 / Acrobat 5 etc.
        /// </summary>
        public int Version
        {
            get { return this.version; }
            set
            {
                if (!CanModify)
                    throw new InvalidOperationException(PSSR.CannotModify);
                if (value < 12 || value > 17) // TODO not really implemented
                    throw new ArgumentException(PSSR.InvalidVersionNumber, "value");
                this.version = value;
            }
        }
        internal int version;

        /// <summary>
        /// Gets the number of pages in the document.
        /// </summary>
        public int PageCount
        {
            get
            {
                if (CanModify)
                    return Pages.Count;
                // PdfOpenMode is InformationOnly
                PdfDictionary pageTreeRoot = (PdfDictionary)Catalog.Elements.GetObject(PdfCatalog.Keys.Pages);
                return pageTreeRoot.Elements.GetInteger(PdfPages.Keys.Count);
            }
        }

        /// <summary>
        /// Gets the file size of the document.
        /// </summary>
        public long FileSize
        {
            get { return this.fileSize; }
        }
        internal long fileSize;

        /// <summary>
        /// Gets the full qualified file name if the document was read form a file, or an empty string otherwise.
        /// </summary>
        public string FullPath
        {
            get { return this.fullPath; }
        }
        internal string fullPath = String.Empty;

        /// <summary>
        /// Gets a Guid that uniquely identifies this instance of PdfDocument.
        /// </summary>
        public Guid Guid
        {
            get { return this.guid; }
        }
        Guid guid = Guid.NewGuid();

        internal DocumentHandle Handle
        {
            get
            {
                if (this.handle == null)
                    this.handle = new DocumentHandle(this);
                return this.handle;
            }
        }
        DocumentHandle handle;

        /// <summary>
        /// Returns a value indicating whether the document was newly created or opened from an existing document.
        /// Returns true if the document was opened with the PdfReader.Open function, false otherwise.
        /// </summary>
        public bool IsImported
        {
            get { return (this.state & DocumentState.Imported) != 0; }
        }

        /// <summary>
        /// Returns a value indicating whether the document is read only or can be modified.
        /// </summary>
        public bool IsReadOnly
        {
            get { return (this.openMode != PdfDocumentOpenMode.Modify); }
        }

        internal Exception DocumentNotImported()
        {
            return new InvalidOperationException("Document not imported.");
        }

        /// <summary>
        /// Gets information about the document.
        /// </summary>
        public PdfDocumentInformation Info
        {
            get
            {
                if (this.info == null)
                    this.info = this.trailer.Info;
                return this.info;
            }
        }
        PdfDocumentInformation info;  // never changes if once created

        /// <summary>
        /// This function is intended to be undocumented.
        /// </summary>
        public PdfCustomValues CustomValues
        {
            get
            {
                if (this.customValues == null)
                    this.customValues = PdfCustomValues.Get(Catalog.Elements);
                return this.customValues;
            }
            set
            {
                if (value != null)
                    throw new ArgumentException("Only null is allowed to clear all custom values.");
                PdfCustomValues.Remove(Catalog.Elements);
                this.customValues = null;
            }
        }
        PdfCustomValues customValues;

        /// <summary>
        /// Get the pages dictionary.
        /// </summary>
        public PdfPages Pages
        {
            get
            {
                if (this.pages == null)
                    this.pages = Catalog.Pages;
                return this.pages;
            }
        }
        PdfPages pages;  // never changes if once created

        /// <summary>
        /// Gets or sets a value specifying the page layout to be used when the document is opened.
        /// </summary>
        public PdfPageLayout PageLayout
        {
            get { return Catalog.PageLayout; }
            set
            {
                if (!CanModify)
                    throw new InvalidOperationException(PSSR.CannotModify);
                Catalog.PageLayout = value;
            }
        }

        /// <summary>
        /// Gets or sets a value specifying how the document should be displayed when opened.
        /// </summary>
        public PdfPageMode PageMode
        {
            get { return Catalog.PageMode; }
            set
            {
                if (!CanModify)
                    throw new InvalidOperationException(PSSR.CannotModify);
                Catalog.PageMode = value;
            }
        }

        /// <summary>
        /// Gets the viewer preferences of this document.
        /// </summary>
        public PdfViewerPreferences ViewerPreferences
        {
            get { return Catalog.ViewerPreferences; }
        }

        /// <summary>
        /// Gets the root of the outline (or bookmark) tree.
        /// </summary>
        public PdfOutline.PdfOutlineCollection Outlines
        {
            get { return Catalog.Outlines; }
        }

        /// <summary>
        /// Get the AcroForm dictionary.
        /// </summary>
        public PdfAcroForm AcroForm
        {
            get { return Catalog.AcroForm; }
        }

        /// <summary>
        /// Gets or sets the default language of the document.
        /// </summary>
        public string Language
        {
            get { return Catalog.Elements.GetString(PdfCatalog.Keys.Lang); }
            set { Catalog.Elements.SetString(PdfCatalog.Keys.Lang, value); }
        }

        /// <summary>
        /// Gets the security settings of this document.
        /// </summary>
        public PdfSecuritySettings SecuritySettings
        {
            get
            {
                if (this.securitySettings == null)
                    this.securitySettings = new PdfSecuritySettings(this);
                return this.securitySettings;
            }
        }
        internal PdfSecuritySettings securitySettings;

        /// <summary>
        /// Gets the document font table that holds all fonts used in the current document.
        /// </summary>
        internal PdfFontTable FontTable
        {
            get
            {
                if (this.fontTable == null)
                    this.fontTable = new PdfFontTable(this);
                return this.fontTable;
            }
        }
        PdfFontTable fontTable;

        /// <summary>
        /// Gets the document image table that holds all images used in the current document.
        /// </summary>
        internal PdfImageTable ImageTable
        {
            get
            {
                if (this.imageTable == null)
                    this.imageTable = new PdfImageTable(this);
                return this.imageTable;
            }
        }
        PdfImageTable imageTable;

        /// <summary>
        /// Gets the document form table that holds all form external objects used in the current document.
        /// </summary>
        internal PdfFormXObjectTable FormTable
        {
            get
            {
                if (this.formTable == null)
                    this.formTable = new PdfFormXObjectTable(this);
                return this.formTable;
            }
        }
        PdfFormXObjectTable formTable;

        /// <summary>
        /// Gets the document ExtGState table that holds all form state objects used in the current document.
        /// </summary>
        internal PdfExtGStateTable ExtGStateTable
        {
            get
            {
                if (this.extGStateTable == null)
                    this.extGStateTable = new PdfExtGStateTable(this);
                return this.extGStateTable;
            }
        }
        PdfExtGStateTable extGStateTable;

        /// <summary>
        /// Gets the PdfCatalog of the current document.
        /// </summary>
        internal PdfCatalog Catalog
        {
            get
            {
                if (this.catalog == null)
                    this.catalog = this.trailer.Root;
                return catalog;
            }
        }
        PdfCatalog catalog;  // never changes if once created

        /// <summary>
        /// Gets the PdfInternals object of this document, that grants access to some internal structures
        /// which are not part of the public interface of PdfDocument.
        /// </summary>
        public new PdfInternals Internals
        {
            get
            {
                if (this.internals == null)
                    this.internals = new PdfInternals(this);
                return this.internals;
            }
        }
        PdfInternals internals;

        /// <summary>
        /// Creates a new page and adds it to this document.
        /// </summary>
        public PdfPage AddPage()
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);
            return Catalog.Pages.Add();
        }

        /// <summary>
        /// Adds the specified page to this document. If the page is from an external document,
        /// it is imported to this document. In this case the returned page is not the same
        /// object as the specified one.
        /// </summary>
        public PdfPage AddPage(PdfPage page)
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);
            return Catalog.Pages.Add(page);
        }

        /// <summary>
        /// Creates a new page and inserts it in this document at the specified position.
        /// </summary>
        public PdfPage InsertPage(int index)
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);
            return Catalog.Pages.Insert(index);
        }

        /// <summary>
        /// Inserts the specified page in this document. If the page is from an external document,
        /// it is imported to this document. In this case the returned page is not the same
        /// object as the specified one.
        /// </summary>
        public PdfPage InsertPage(int index, PdfPage page)
        {
            if (!CanModify)
                throw new InvalidOperationException(PSSR.CannotModify);
            return Catalog.Pages.Insert(index, page);
        }

        /// <summary>
        /// Gets the security handler.
        /// </summary>
        public PdfStandardSecurityHandler SecurityHandler
        {
            get { return this.trailer.SecurityHandler; }
        }

        internal PdfTrailer trailer;
        internal PdfReferenceTable irefTable;
        internal List<PdfCompressedObject> compressedObjects;
        internal Stream outStream;

        // Imported Document
        internal Lexer lexer;

        internal DateTime creation;

        /// <summary>
        /// Occurs when the specified document is not used anymore for importing content.
        /// </summary>
        internal void OnExternalDocumentFinalized(PdfDocument.DocumentHandle handle)
        {
            if (tls != null)
            {
                //PdfDocument[] documents = tls.Documents;
                tls.DetachDocument(handle);
            }

            if (this.formTable != null)
                formTable.DetachDocument(handle);
        }

        //internal static GlobalObjectTable Gob = new GlobalObjectTable();

        /// <summary>
        /// Gets the ThreadLocalStorage object. It is used for caching objects that should created
        /// only once.
        /// </summary>
        internal static ThreadLocalStorage Tls
        {
            get
            {
                if (tls == null)
                    tls = new ThreadLocalStorage();
                return tls;
            }
        }
        [ThreadStatic]
        static ThreadLocalStorage tls;

        [DebuggerDisplay("(ID={ID}, alive={IsAlive})")]
        internal class DocumentHandle
        {
            public DocumentHandle(PdfDocument document)
            {
                this.weakRef = new WeakReference(document);
                this.ID = document.guid.ToString("B").ToUpper();
            }

            public bool IsAlive
            {
                get { return this.weakRef.IsAlive; }
            }

            public PdfDocument Target
            {
                get { return this.weakRef.Target as PdfDocument; }
            }
            WeakReference weakRef;

            public string ID;

            public override bool Equals(object obj)
            {
                DocumentHandle handle = obj as DocumentHandle;
                if (!Object.ReferenceEquals(handle, null))
                    return this.ID == handle.ID;
                return false;
            }

            public override int GetHashCode()
            {
                return this.ID.GetHashCode();
            }

            public static bool operator ==(DocumentHandle left, DocumentHandle right)
            {
                if (Object.ReferenceEquals(left, null))
                    return Object.ReferenceEquals(right, null);
                return left.Equals(right);
            }

            public static bool operator !=(DocumentHandle left, DocumentHandle right)
            {
                return !(left == right);
            }
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Collections;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;

namespace PdfSharp.Pdf
{
  /// <summary>
  /// Represents a indirect reference that is not in the cross reference table.
  /// </summary>
  public sealed class PdfNull : PdfItem
  {
    PdfNull()
    { }

    /// <summary>
    /// Returns a <see cref="T:System.String"></see> that represents the current <see cref="T:System.Object"></see>.
    /// </summary>
    /// <returns>
    /// A <see cref="T:System.String"></see> that represents the current <see cref="T:System.Object"></see>.
    /// </returns>
    public override string ToString()
    {
      return "null";
    }

    internal override void WriteObject(PdfWriter writer)
    {
      // Implementet because it must be overridden.
      writer.WriteRaw(" null ");
    }

    /// <summary>
    /// The only instance of this class.
    /// </summary>
    public static readonly PdfNull Value = new PdfNull();
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Globalization;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Internal;
using PdfSharp.Pdf.IO;

namespace PdfSharp.Pdf
{
  /// <summary>
  /// Base class of all composite PDF objects.
  /// </summary>
  public abstract class PdfObject : PdfItem
  {
    /// <summary>
    /// Initializes a new instance of the <see cref="PdfObject"/> class.
    /// </summary>
    protected PdfObject()
    { }

    /// <summary>
    /// Initializes a new instance of the <see cref="PdfObject"/> class.
    /// </summary>
    protected PdfObject(PdfDocument document)
    {
      Document = document;
    }

    /// <summary>
    /// Initializes a new instance from an existing object. Used for object type transformation.
    /// </summary>
    protected PdfObject(PdfObject obj)
    {
      Document = obj.Owner;
      // If the object that was transformed to an instance of a derived class was an indirect object
      // set the value of the reference to this.
      if (obj.iref != null)
        obj.iref.Value = this;
#if DEBUG_
      else
      {
        // If this occurs it is an internal error
        Debug.Assert(false, "Object type transformation must not be done with direct objects");
      }
#endif
    }

    /// <summary>
    /// Creates a copy of this object. The clone does not belong to a document, i.e. its owner and its iref are null.
    /// </summary>
    public new PdfObject Clone()
    {
      return (PdfObject)Copy();
    }

    /// <summary>
    /// Implements the copy mechanism. Must be overridden in derived classes.
    /// </summary>
    protected override object Copy()
    {
      PdfObject obj = (PdfObject)base.Copy();
      obj.document = null;
      obj.iref = null;
      return obj;
    }

#if true_  // works, but may lead to other problems that I cannot assess
    /// <summary>
    /// Determines whether the specified object is equal to the current PdfObject.
    /// </summary>
    public override bool Equals(object obj)
    {
      if (obj is PdfObject)
      {
        PdfObject other = (PdfObject)obj;
        // Take object type transformation into account
        if (this.iref != null && other.iref != null)
        {
          Debug.Assert(this.iref.Value != null, "iref without value.");
          Debug.Assert(other.iref.Value != null, "iref without value.");
          return Object.ReferenceEquals(this.iref.Value, other.iref.Value);
        }
      }
      return base.Equals(obj);
    }

    public override int GetHashCode()
    {
      if (this.iref != null)
      {
        Debug.Assert(this.iref.Value != null, "iref without value.");
        return this.iref.GetHashCode();
      }
      return base.GetHashCode();
    }
#endif

    /// <summary>
    /// Sets the object and generation number
    /// Setting the object identifier makes this object an indirect object, i.e. the object gets
    /// a PdfReference entry in the PdfReferenceTable.
    /// </summary>
    internal void SetObjectID(int objectNumber, int generationNumber)
    {
      PdfObjectID objectID = new PdfObjectID(objectNumber, generationNumber);

      // TODO: check imported
      if (this.iref == null)
        this.iref = this.document.irefTable[objectID];
      if (this.iref == null)
      {
        this.iref = new PdfReference(this);
        this.iref.ObjectID = objectID;
      }
      this.iref.Value = this;
      this.iref.Document = this.document;
    }

    //internal void SetObjectID2(PdfObjectID objectID)
    //{
    //  if (this.iref == null)
    //    this.iref = this.document.irefTable[objectID];
    //  //this.iref = new PdfReference(this);
    //  //this.iref.ObjectID = objectID;
    //  this.iref.Value = this;
    //}

    /// <summary>
    /// Gets the PdfDocument this object belongs to.
    /// </summary>
    public virtual PdfDocument Owner
    {
      get { return this.document; }
    }

    /// <summary>
    /// Gets or sets the PdfDocument this object belongs to.
    /// </summary>
    internal virtual PdfDocument Document
    {
      set
      {
        if (!ReferenceEquals(this.document, value))
        {
          if (this.document != null)
            throw new InvalidOperationException("Cannot change document.");
          this.document = value;
          if (this.iref != null)
            this.iref.Document = value;
        }
      }
    }
    internal PdfDocument document;

    /// <summary>
    /// Indicates whether the object is an indirect object.
    /// </summary>
    public bool IsIndirect
    {
      // An object is an indirect object if and only if is has an indirect reference value.
      get { return this.iref != null; }
    }

      /// <summary>
      /// Indicates whether the Object was read from an ObjectStream
      /// </summary>
    public bool FromObjectStream { get; set; }

    /// <summary>
    /// Gets the PdfInternals object of this document, that grants access to some internal structures
    /// which are not part of the public interface of PdfDocument.
    /// </summary>
    public PdfObjectInternals Internals
    {
      get
      {
        if (this.internals == null)
          this.internals = new PdfObjectInternals(this);
        return this.internals;
      }
    }
    PdfObjectInternals internals;

    /// <summary>
    /// When overridden in a derived class, prepares the object to get saved.
    /// </summary>
    internal virtual void PrepareForSave()
    {
    }

    /// <summary>
    /// Saves the stream position. 2nd Edition.
    /// </summary>
    internal override void WriteObject(PdfWriter writer)
    {
      Debug.Assert(false, "Must not come here!");
      //      Debug.Assert(this.inStreamOffset <= 0);
      //      if (this.inStreamOffset == 0)
      //      {
      //        //this.InStreamOffset = stream.Position;
      //        this.document.xrefTable.AddObject(this);
      //        return Format("{0} {1} obj\n", this.objectID, this.generation);
      //      }
      //      else if (this.inStreamOffset == -1)
      //      {
      //
      //      }
      //      return null;
      //
    }

    /// <summary>
    /// Gets the object identifier. Returns PdfObjectID.Empty for direct objects.
    /// </summary>
    internal PdfObjectID ObjectID
    {
      get { return this.iref != null ? this.iref.ObjectID : PdfObjectID.Empty; }
    }

    /// <summary>
    /// Gets the object number.
    /// </summary>
    internal int ObjectNumber
    {
      get { return ObjectID.ObjectNumber; }
    }

    /// <summary>
    /// Gets the generation number.
    /// </summary>
    internal int GenerationNumber
    {
      get { return ObjectID.GenerationNumber; }
    }

    ///// <summary>
    ///// Creates a deep copy of the specified value and its transitive closure and adds the
    ///// new objects to the specified owner document.
    ///// </summary>
    /// <param name="owner">The document that owns the cloned objects.</param>
    /// <param name="externalObject">The root object to be cloned.</param>
    /// <returns>The clone of the root object</returns>
    internal static PdfObject DeepCopyClosure(PdfDocument owner, PdfObject externalObject)
    {
      // Get transitive closure
      PdfObject[] elements = externalObject.Owner.Internals.GetClosure(externalObject);
      int count = elements.Length;
#if DEBUG_
        for (int idx = 0; idx < count; idx++)
        {
          Debug.Assert(elements[idx].XRef != null);
          Debug.Assert(elements[idx].XRef.Document != null);
          Debug.Assert(elements[idx].Document != null);
          if (elements[idx].ObjectID.ObjectNumber == 12)
            GetType();
        }
#endif
      // 1st loop. Replace all objects by their clones.
      PdfImportedObjectTable iot = new PdfImportedObjectTable(owner, externalObject.Owner);
      for (int idx = 0; idx < count; idx++)
      {
        PdfObject obj = elements[idx];
        PdfObject clone = obj.Clone();
        Debug.Assert(clone.Reference == null);
        clone.Document = owner;
        if (obj.Reference != null)
        {
          // Case: The cloned object was an indirect object.
          // add clone to new owner document
          owner.irefTable.Add(clone);
          // the clone gets an iref by adding it to its new owner
          Debug.Assert(clone.Reference != null);
          // save an association from old object identifier to new iref
          iot.Add(obj.ObjectID, clone.Reference);
        }
        else
        {
          // Case: The cloned object was an direct object.
          // only the root object can be a direct object
          Debug.Assert(idx == 0);
        }
        // replace external object by its clone
        elements[idx] = clone;
      }
#if DEBUG_
        for (int idx = 0; idx < count; idx++)
        {
          Debug.Assert(elements[idx].XRef != null);
          Debug.Assert(elements[idx].XRef.Document != null);
          Debug.Assert(resources[idx].Document != null);
          if (elements[idx].ObjectID.ObjectNumber == 12)
            GetType();
        }
#endif

      // 2nd loop. Fix up all indirect references that still refers to the import document.
      for (int idx = 0; idx < count; idx++)
      {
        PdfObject obj = elements[idx];
        Debug.Assert(obj.Owner == owner);
        FixUpObject(iot, owner, obj);
      }

      // return the clone of the former root object
      return elements[0];
    }

    ///// <summary>
    ///// Imports an object and its transitive closure to the specified document.
    ///// </summary>
    /// <param name="importedObjectTable">The imported object table of the owner for the external document.</param>
    /// <param name="owner">The document that owns the cloned objects.</param>
    /// <param name="externalObject">The root object to be cloned.</param>
    /// <returns>The clone of the root object</returns>
    internal static PdfObject ImportClosure(PdfImportedObjectTable importedObjectTable, PdfDocument owner, PdfObject externalObject)
    {
      Debug.Assert(ReferenceEquals(importedObjectTable.Owner, owner), "importedObjectTable does not belong to the owner.");
      Debug.Assert(ReferenceEquals(importedObjectTable.ExternalDocument, externalObject.Owner),
        "The ExternalDocument of the importedObjectTable does not belong to the owner of object to be imported.");

      // Get transitive closure of external object
      PdfObject[] elements = externalObject.Owner.Internals.GetClosure(externalObject);
      int count = elements.Length;
#if DEBUG_
        for (int idx = 0; idx < count; idx++)
        {
          Debug.Assert(elements[idx].XRef != null);
          Debug.Assert(elements[idx].XRef.Document != null);
          Debug.Assert(elements[idx].Document != null);
          if (elements[idx].ObjectID.ObjectNumber == 12)
            GetType();
        }
#endif
      // 1st loop. Already imported objects are reused and new ones are cloned.
      for (int idx = 0; idx < count; idx++)
      {
        PdfObject obj = elements[idx];
        Debug.Assert(!ReferenceEquals(obj.Owner, owner));

        if (importedObjectTable.Contains(obj.ObjectID))
        {
          // External object was already imported
          PdfReference iref = importedObjectTable[obj.ObjectID];
          Debug.Assert(iref != null);
          Debug.Assert(iref.Value != null);
          Debug.Assert(iref.Document == owner);
          // replace external object by the already cloned counterpart
          elements[idx] = iref.Value;
        }
        else
        {
          // External object was not imported ealier and must be cloned
          PdfObject clone = obj.Clone();
          Debug.Assert(clone.Reference == null);
          clone.Document = owner;
          if (obj.Reference != null)
          {
            // Case: The cloned object was an indirect object.
            // add clone to new owner document
            owner.irefTable.Add(clone);
            Debug.Assert(clone.Reference != null);
            // save an association from old object identifier to new iref
            importedObjectTable.Add(obj.ObjectID, clone.Reference);
          }
          else
          {
            // Case: The cloned object was a direct object.
            // only the root object can be a direct object
            Debug.Assert(idx == 0);
            //// add it to this (the importer) document
            //owner.irefTable.Add(clone);
            //Debug.Assert(clone.Reference != null);
          }
          // replace external object by its clone
          elements[idx] = clone;
        }
      }
#if DEBUG_
      for (int idx = 0; idx < count; idx++)
      {
        Debug.Assert(elements[idx].XRef != null);
        Debug.Assert(elements[idx].XRef.Document != null);
        Debug.Assert(elements[idx].Document != null);
        if (resources[idx].ObjectID.ObjectNumber == 12)
          GetType();
      }
#endif

      // 2nd loop. Fix up indirect references that still refers to the external document.
      for (int idx = 0; idx < count; idx++)
      {
        PdfObject obj = elements[idx];
        Debug.Assert(owner != null);
        FixUpObject(importedObjectTable, importedObjectTable.Owner, obj);
      }

      // return the imported root object
      return elements[0];
    }

    /// <summary>
    /// Replace all indirect references to external objects by their cloned counterparts
    /// owned by the importer document.
    /// </summary>
    internal static void FixUpObject(PdfImportedObjectTable iot, PdfDocument owner, PdfObject value)
    {
      Debug.Assert(ReferenceEquals(iot.Owner, owner));

      PdfDictionary dict;
      PdfArray array;
      if ((dict = value as PdfDictionary) != null)
      {
        // Set document for cloned direct objects
        if (dict.Owner == null)
          dict.Document = owner;
        else
          Debug.Assert(dict.Owner == owner);

        // Search for indirect references in all keys
        PdfName[] names = dict.Elements.KeyNames;
        foreach (PdfName name in names)
        {
          PdfItem item = dict.Elements[name];
          // Is item an iref?
          PdfReference iref = item as PdfReference;
          if (iref != null)
          {
            // Does the iref already belongs to the owner?
            if (iref.Document == owner)
            {
              // Yes: fine. Happens when an already cloned object is reused.
              continue;
            }
            else
            {
              //Debug.Assert(iref.Document == iot.Document);
              // No: replace with iref of cloned object
              PdfReference newXRef = iot[iref.ObjectID];
              Debug.Assert(newXRef != null);
              Debug.Assert(newXRef.Document == owner);
              dict.Elements[name] = newXRef;
            }
          }
          else if (item is PdfObject)
          {
            // Fix up inner objects
            FixUpObject(iot, owner, (PdfObject)item);
          }
        }
      }
      else if ((array = value as PdfArray) != null)
      {
        // Set document for cloned direct objects
        if (array.Owner == null)
          array.Document = owner;
        else
          Debug.Assert(array.Owner == owner);

        // Search for indirect references in all array elements
        int count = array.Elements.Count;
        for (int idx = 0; idx < count; idx++)
        {
          PdfItem item = array.Elements[idx];
          // Is item an iref?
          PdfReference iref = item as PdfReference;
          if (iref != null)
          {
            // Does the iref already belongs to the owner?
            if (iref.Document == owner)
            {
              // Yes: fine. Happens when an already cloned object is reused.
              continue;
            }
            else
            {
              Debug.Assert(iref.Document == iot.ExternalDocument);
              // No: replace with iref of cloned object
              PdfReference newXRef = iot[iref.ObjectID];
              Debug.Assert(newXRef != null);
              Debug.Assert(newXRef.Document == owner);
              array.Elements[idx] = newXRef;
            }
          }
          else if (item is PdfObject)
          {
            // Fix up inner objects
            FixUpObject(iot, owner, (PdfObject)item);
          }
        }
      }
    }

    /// <summary>
    /// Gets the indirect reference of this object. If the value is null, this object is a direct object.
    /// </summary>
    public PdfReference Reference
    {
      get { return this.iref; }
      set
      {
        //Debug.Assert(value.Value == null);
        this.iref = value;
      }
    }
    internal PdfReference iref;
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Collections.Generic;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Internal;
using PdfSharp.Pdf.IO;

namespace PdfSharp.Pdf
{
  /// <summary>
  /// Represents the cross reference table of a PDF document. It contains all indirect objects of
  /// a document.
  /// </summary>
  internal sealed class PdfReferenceTable // do not derive from PdfObject
  {
    public PdfReferenceTable(PdfDocument document)
    {
      this.document = document;
    }
    PdfDocument document;

    /// <summary>
    /// Represents the relation between PdfObjectID and PdfReference for a PdfDocument.
    /// </summary>
    public Dictionary<PdfObjectID, PdfReference> objectTable = new Dictionary<PdfObjectID, PdfReference>();

    internal bool IsUnderConstruction
    {
      get { return this.isUnderConstruction; }
      set { this.isUnderConstruction = value; }
    }
    bool isUnderConstruction;

    /// <summary>
    /// Adds a cross reference entry to the table. Used when parsing the trailer.
    /// </summary>
    public void Add(PdfReference iref)
    {
      if (iref.ObjectID.IsEmpty)
        iref.ObjectID = new PdfObjectID(GetNewObjectNumber());

      if (this.objectTable.ContainsKey(iref.ObjectID))
        throw new InvalidOperationException("Object already in table.");

      this.objectTable.Add(iref.ObjectID, iref);
    }

    /// <summary>
    /// Adds a PdfObject to the table.
    /// </summary>
    public void Add(PdfObject value)
    {
      if (value.Owner == null)
        value.Document = this.document;
      else
        Debug.Assert(value.Owner == this.document);

      if (value.ObjectID.IsEmpty)
        value.SetObjectID(GetNewObjectNumber(), 0);

      if (this.objectTable.ContainsKey(value.ObjectID))
        throw new InvalidOperationException("Object already in table.");

      this.objectTable.Add(value.ObjectID, value.Reference);
    }

    public void Remove(PdfReference iref)
    {
      this.objectTable.Remove(iref.ObjectID);
    }

    /// <summary>
    /// Gets a cross reference entry from an object identifier.
    /// Returns null if no object with the specified ID exists in the object table.
    /// </summary>
    public PdfReference this[PdfObjectID objectID]
    {
      get
      {
        PdfReference iref;
        this.objectTable.TryGetValue(objectID, out iref);
        return iref;
      }
    }

    /// <summary>
    /// Indicates whether the specified object identifier is in the table.
    /// </summary>
    public bool Contains(PdfObjectID objectID)
    {
      return this.objectTable.ContainsKey(objectID);
    }

    //public PdfObject GetObject(PdfObjectID objectID)
    //{
    //  return this[objectID].Value;
    //}

    //    /// <summary>
    //    /// Gets the entry for the specified object, or null, if the object is not in
    //    /// this XRef table.
    //    /// </summary>
    //    internal PdfReference GetEntry(PdfObjectID objectID)
    //    {
    //      return this[objectID];
    //    }

    /// <summary>
    /// Returns the next free object number.
    /// </summary>
    public int GetNewObjectNumber()
    {
      // New objects are numbered consecutively. If a document is imported, maxObjectNumber is
      // set to the highest object number used in the document.
      return ++this.maxObjectNumber;
    }
    internal int maxObjectNumber;

    /// <summary>
    /// Writes the iref section in pdf stream.
    /// </summary>
    internal void WriteObject(PdfWriter writer)
    {
      writer.WriteRaw("xref\n");

      //      PdfObjectID[] objectIDs2 = AllObjectIDs;
      PdfReference[] irefs = AllReferences;
      //      PdfObjectID id1 = objectIDs2[0];
      //      PdfReference     xref1 = irefs[0];
      //      id1.GetType();
      //      xref1.GetType();
      //ArrayList list = new ArrayList(AllObjectIDs);
      //list.Sort();
      //list.CopyTo(objectIDs);

      int count = irefs.Length;
      writer.WriteRaw(String.Format("0 {0}\n", count + 1));
      writer.WriteRaw(String.Format("{0:0000000000} {1:00000} {2} \n", 0, 65535, "f"));
      //PdfEncoders.WriteAnsi(stream, text);

      for (int idx = 0; idx < count; idx++)
      {
        PdfReference iref = irefs[idx];

        //text = String.Format("{0} {1}\n", iref.ObjectID.ObjectNumber, 1);
        //PdfEncoders.WriteAnsi(stream, text);

        // Acrobat is very pedantic; it must be exactly 20 bytes per line.
        writer.WriteRaw(
          String.Format("{0:0000000000} {1:00000} {2} \n", iref.Position, iref.GenerationNumber, "n"));
        //PdfEncoders.WriteAnsi(stream, text);
      }
    }

    /// <summary>
    /// Gets an array of all object identifier. For debugging purposes only.
    /// </summary>
    internal PdfObjectID[] AllObjectIDs
    {
      get
      {
        ICollection collection = this.objectTable.Keys;
        PdfObjectID[] objectIDs = new PdfObjectID[collection.Count];
        collection.CopyTo(objectIDs, 0);
        return objectIDs;
      }
    }

    /// <summary>
    /// Gets an array of all cross references ordered increasing by their object identifier.
    /// </summary>
    internal PdfReference[] AllReferences
    {
      get
      {
        Dictionary<PdfObjectID, PdfReference>.ValueCollection collection = this.objectTable.Values;
        List<PdfReference> list = new List<PdfReference>(collection);
        list.Sort(PdfReference.Comparer);
        PdfReference[] irefs = new PdfReference[collection.Count];
        list.CopyTo(irefs, 0);
        return irefs;
      }
    }

    internal void HandleOrphanedReferences()
    {
    }

    /// <summary>
    /// Removes all objects that cannot be reached from the trailer. Returns the number of removed objects.
    /// </summary>
    internal int Compact()
    {
      // TODO: remove PdfBooleanObject, PdfIntegerObject etc.
      int removed = this.objectTable.Count;
      //CheckConsistence();
      // TODO: Is this really so easy?
      PdfReference[] irefs = TransitiveClosure(this.document.trailer);

#if DEBUG_
      foreach (PdfReference iref in this.objectTable.Values)
      {
        if (iref.Value == null)
          this.GetType();
        Debug.Assert(iref.Value != null);
      }

      foreach (PdfReference iref in irefs)
      {
        if (!this.objectTable.Contains(iref.ObjectID))
          this.GetType();
        Debug.Assert(this.objectTable.Contains(iref.ObjectID));

        if (iref.Value == null)
          this.GetType();
        Debug.Assert(iref.Value != null);
      }
#endif

      this.maxObjectNumber = 0;
      this.objectTable.Clear();
      foreach (PdfReference iref in irefs)
      {
        this.objectTable.Add(iref.ObjectID, iref);
        this.maxObjectNumber = Math.Max(this.maxObjectNumber, iref.ObjectNumber);
      }
      //CheckConsistence();
      removed -= this.objectTable.Count;
      return removed;
    }

    /// <summary>
    /// Renumbers the objects starting at 1.
    /// </summary>
    internal void Renumber()
    {
      //CheckConsistence();
      PdfReference[] irefs = AllReferences;
      this.objectTable.Clear();
      // Give all objects a new number
      int count = irefs.Length;
      for (int idx = 0; idx < count; idx++)
      {
        PdfReference iref = irefs[idx];
#if DEBUG_
        if (iref.ObjectNumber == 1108)
          GetType();
#endif
        iref.ObjectID = new PdfObjectID(idx + 1);
        // Rehash with new number
        this.objectTable.Add(iref.ObjectID, iref);
      }
      this.maxObjectNumber = count;
      //CheckConsistence();
    }

    /// <summary>
    /// Checks the logical consistence for debugging purposes (useful after reconstruction work).
    /// </summary>
    [Conditional("DEBUG_")]
    public void CheckConsistence()
    {
      Dictionary<PdfReference, object> ht1 = new Dictionary<PdfReference, object>();
      foreach (PdfReference iref in this.objectTable.Values)
      {
        Debug.Assert(!ht1.ContainsKey(iref), "Duplicate iref.");
        Debug.Assert(iref.Value != null);
        ht1.Add(iref, null);
      }

      Dictionary<PdfObjectID, object> ht2 = new Dictionary<PdfObjectID, object>();
      foreach (PdfReference iref in this.objectTable.Values)
      {
        Debug.Assert(!ht2.ContainsKey(iref.ObjectID), "Duplicate iref.");
        ht2.Add(iref.ObjectID, null);
      }

      ICollection collection = this.objectTable.Values;
      int count = collection.Count;
      PdfReference[] irefs = new PdfReference[count];
      collection.CopyTo(irefs, 0);
#if true_
      for (int i = 0; i < count; i++)
        for (int j = 0; j < count; j++)
          if (i != j)
          {
            Debug.Assert(Object.ReferenceEquals(irefs[i].Document, this.document));
            Debug.Assert(irefs[i] != irefs[j]);
            Debug.Assert(!Object.ReferenceEquals(irefs[i], irefs[j]));
            Debug.Assert(!Object.ReferenceEquals(irefs[i].Value, irefs[j].Value));
            Debug.Assert(!Object.ReferenceEquals(irefs[i].ObjectID, irefs[j].Value.ObjectID));
            Debug.Assert(irefs[i].ObjectNumber != irefs[j].Value.ObjectNumber);
            Debug.Assert(Object.ReferenceEquals(irefs[i].Document, irefs[j].Document));
            GetType();
          }
#endif
    }

    ///// <summary>
    ///// The garbage collector for PDF objects.
    ///// </summary>
    //public sealed class GC
    //{
    //  PdfXRefTable xrefTable;
    //
    //  internal GC(PdfXRefTable xrefTable)
    //  {
    //    this.xrefTable = xrefTable;
    //  }
    //
    //  public void Collect()
    //  {
    //  }
    //
    //  public PdfReference[] ReachableObjects()
    //  {
    //    Hashtable objects = new Hashtable();
    //    TransitiveClosure(objects, this.xrefTable.document.trailer);
    //  }

    /// <summary>
    /// Calculates the transitive closure of the specified PdfObject, i.e. all indirect objects
    /// recursively reachable from the specified object.
    /// </summary>
    public PdfReference[] TransitiveClosure(PdfObject pdfObject)
    {
      return TransitiveClosure(pdfObject, Int16.MaxValue);
    }

    /// <summary>
    /// Calculates the transitive closure of the specified PdfObject with the specified depth, i.e. all indirect objects
    /// recursively reachable from the specified object in up to maximally depth steps.
    /// </summary>
    public PdfReference[] TransitiveClosure(PdfObject pdfObject, int depth)
    {
      CheckConsistence();
      Dictionary<PdfItem, object> objects = new Dictionary<PdfItem, object>();
      this.overflow = new Dictionary<PdfItem, object>();
      TransitiveClosureImplementation(objects, pdfObject, ref depth);
    TryAgain:
      if (this.overflow.Count > 0)
      {
        PdfObject[] array = new PdfObject[this.overflow.Count];
        this.overflow.Keys.CopyTo(array, 0);
        this.overflow = new Dictionary<PdfItem, object>();
        for (int idx = 0; idx < array.Length; idx++)
        {
          //PdfObject o = array[idx];
          //o.GetType();
          PdfObject obj = array[idx];
          //if (!objects.Contains(obj))
          //  objects.Add(obj, null);
          TransitiveClosureImplementation(objects, obj, ref depth);
        }
        goto TryAgain;
      }

      CheckConsistence();

      ICollection collection = objects.Keys;
      int count = collection.Count;
      PdfReference[] irefs = new PdfReference[count];
      collection.CopyTo(irefs, 0);

#if true_
      for (int i = 0; i < count; i++)
        for (int j = 0; j < count; j++)
          if (i != j)
          {
            Debug.Assert(Object.ReferenceEquals(irefs[i].Document, this.document));
            Debug.Assert(irefs[i] != irefs[j]);
            Debug.Assert(!Object.ReferenceEquals(irefs[i], irefs[j]));
            Debug.Assert(!Object.ReferenceEquals(irefs[i].Value, irefs[j].Value));
            Debug.Assert(!Object.ReferenceEquals(irefs[i].ObjectID, irefs[j].Value.ObjectID));
            Debug.Assert(irefs[i].ObjectNumber != irefs[j].Value.ObjectNumber);
            Debug.Assert(Object.ReferenceEquals(irefs[i].Document, irefs[j].Document));
            GetType();
          }
#endif
      return irefs;
    }

    static int nestingLevel;
    Dictionary<PdfItem, object> overflow = new Dictionary<PdfItem, object>();
    void TransitiveClosureImplementation(Dictionary<PdfItem, object> objects, PdfObject pdfObject, ref int depth)
    {
      if (depth-- == 0)
        return;
      try
      {
        nestingLevel++;
        if (nestingLevel >= 1000)
        {
          //Debug.WriteLine(String.Format("Nestinglevel={0}", nestingLevel));
          //GetType();
          if (!this.overflow.ContainsKey(pdfObject))
            this.overflow.Add(pdfObject, null);
          return;
        }
#if DEBUG_
        //enterCount++;
        if (enterCount == 5400)
          GetType();
        //if (!Object.ReferenceEquals(pdfObject.Owner, this.document))
        //  GetType();
        //////Debug.Assert(Object.ReferenceEquals(pdfObject27.Document, this.document));
        //      if (item is PdfObject && ((PdfObject)item).ObjectID.ObjectNumber == 5)
        //        Debug.WriteLine("items: " + ((PdfObject)item).ObjectID.ToString());
        //if (pdfObject.ObjectNumber == 5)
        //  GetType();
#endif

        IEnumerable enumerable = null; //(IEnumerator)pdfObject;
        if (pdfObject is PdfDictionary)
          enumerable = ((PdfDictionary)pdfObject).Elements.Values;
        else if (pdfObject is PdfArray)
          enumerable = ((PdfArray)pdfObject).Elements;
        if (enumerable != null)
        {
          foreach (PdfItem item in enumerable)
          {
            PdfReference iref = item as PdfReference;
            if (iref != null)
            {
              // Is this an indirect reference to an object that not exists?
              //if (iref.Document == null)
              //{
              //  Debug.WriteLine("Dead object dedected: " + iref.ObjectID.ToString());
              //  PdfReference dead = DeadObject;
              //  iref.ObjectID = dead.ObjectID;
              //  iref.Document = this.document;
              //  iref.SetObject(dead.Value);
              //  PdfDictionary dict = (PdfDictionary)dead.Value;
              //
              //  dict.Elements["/DeadObjectCount"] = 
              //    new PdfInteger(dict.Elements.GetInteger("/DeadObjectCount") + 1);
              //
              //  iref = dead;
              //}

              if (!Object.ReferenceEquals(iref.Document, this.document))
              {
                GetType();
                Debug.WriteLine(String.Format("Bad iref: {0}", iref.ObjectID.ToString()));
              }
              Debug.Assert(Object.ReferenceEquals(iref.Document, this.document) || iref.Document == null, "External object detected!");
#if DEBUG
              if (iref.ObjectID.ObjectNumber == 23)
                GetType();
#endif
              if (!objects.ContainsKey(iref))
              {
                PdfObject value = iref.Value;

                // Ignore unreachable objets
                if (iref.Document != null)
                {
                  // ... from trailer hack
                  if (value == null)
                  {
                    iref = this.objectTable[iref.ObjectID];
                    Debug.Assert(iref.Value != null);
                    value = iref.Value;
                  }
                  Debug.Assert(Object.ReferenceEquals(iref.Document, this.document));
                  objects.Add(iref, null);
                  //Debug.WriteLine(String.Format("objects.Add('{0}', null);", iref.ObjectID.ToString()));
                  if (value is PdfArray || value is PdfDictionary)
                    TransitiveClosureImplementation(objects, value, ref depth);
                }
                //else
                //{
                //  objects2.Add(this[iref.ObjectID], null);
                //}
              }
            }
            else
            {
              PdfObject pdfObject28 = item as PdfObject;
              //if (pdfObject28 != null)
              //  Debug.Assert(Object.ReferenceEquals(pdfObject28.Document, this.document));
              if (pdfObject28 != null && (pdfObject28 is PdfDictionary || pdfObject28 is PdfArray))
                TransitiveClosureImplementation(objects, pdfObject28, ref depth);
            }
          }
        }
      }
      finally
      {
        nestingLevel--;
      }
    }

    /// <summary>
    /// Gets the cross reference to an objects used for undefined indirect references.
    /// </summary>
    public PdfReference DeadObject
    {
      get
      {
        if (false || this.deadObject == null)
        {
          this.deadObject = new PdfDictionary(this.document);
          Add(this.deadObject);
          this.deadObject.Elements.Add("/DeadObjectCount", new PdfInteger());
        }
        return this.deadObject.Reference;
      }
    }
    PdfDictionary deadObject;
  }
}




PdfSharp/PdfSharp.Pdf/PdfString.cs
#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf
{
  /// <summary>
  /// Determines the encoding of a PdfString or PdfStringObject.
  /// </summary>
  [Flags]
  public enum PdfStringEncoding
  {
    /// <summary>
    /// The characters of the string are actually bytes with an unknown or context specific meaning or encoding.
    /// With this encoding the 8 high bits of each character is zero.
    /// </summary>
    RawEncoding = 0x00,

    /// <summary>
    /// Not yet used by PDFsharp.
    /// </summary>
    StandardEncoding = 0x01,

    /// <summary>
    /// The characters of the string are actually bytes with PDF document encoding.
    /// With this encoding the 8 high bits of each character is zero.
    /// </summary>
    PDFDocEncoding = 0x02,

    /// <summary>
    /// The characters of the string are actually bytes with Windows ANSI encoding.
    /// With this encoding the 8 high bits of each character is zero.
    /// </summary>
    WinAnsiEncoding = 0x03,

    /// <summary>
    /// Not yet used by PDFsharp.
    /// </summary>
    MacRomanEncoding = 0x04,  // not used by PDFsharp

    /// <summary>
    /// Not yet used by PDFsharp.
    /// </summary>
    MacExpertEncoding = 0x05,  // not used by PDFsharp

    /// <summary>
    /// The characters of the string are Unicode characters.
    /// </summary>
    Unicode = 0x06,
  }

  /// <summary>
  /// Internal wrapper for PdfStringEncoding.
  /// </summary>
  [Flags]
  enum PdfStringFlags
  {
    RawEncoding = 0x00,
    StandardEncoding = 0x01,  // not used by PDFsharp
    PDFDocEncoding = 0x02,
    WinAnsiEncoding = 0x03,
    MacRomanEncoding = 0x04,  // not used by PDFsharp
    MacExpertEncoding = 0x05,  // not used by PDFsharp
    Unicode = 0x06,
    EncodingMask = 0x0F,

    HexLiteral = 0x80,
  }

  /// <summary>
  /// Represents a direct text string value.
  /// </summary>
  [DebuggerDisplay("({Value})")]
  public sealed class PdfString : PdfItem
  {
    /// <summary>
    /// Initializes a new instance of the <see cref="PdfString"/> class.
    /// </summary>
    public PdfString()
    {
      this.flags = PdfStringFlags.RawEncoding;
    }

    /// <summary>
    /// Initializes a new instance of the <see cref="PdfString"/> class.
    /// </summary>
    /// <param name="value">The value.</param>
    public PdfString(string value)
    {
      this.value = value;
      this.flags = PdfStringFlags.RawEncoding;
    }

    /// <summary>
    /// Initializes a new instance of the <see cref="PdfString"/> class.
    /// </summary>
    /// <param name="value">The value.</param>
    /// <param name="encoding">The encoding.</param>
    public PdfString(string value, PdfStringEncoding encoding)
    {
      this.value = value;
      //if ((flags & PdfStringFlags.EncodingMask) == 0)
      //  flags |= PdfStringFlags.PDFDocEncoding;
      this.flags = (PdfStringFlags)encoding;
    }

    internal PdfString(string value, PdfStringFlags flags)
    {
      this.value = value;
      //if ((flags & PdfStringFlags.EncodingMask) == 0)
      //  flags |= PdfStringFlags.PDFDocEncoding;
      this.flags = flags;
    }

    /// <summary>
    /// Gets the number of characters in this string.
    /// </summary>
    public int Length
    {
      get { return this.value == null ? 0 : this.value.Length; }
    }

    /// <summary>
    /// Gets the encoding.
    /// </summary>
    public PdfStringEncoding Encoding
    {
      get { return (PdfStringEncoding)(this.flags & PdfStringFlags.EncodingMask); }
      //set { this.flags = (this.flags & ~PdfStringFlags.EncodingMask) | ((PdfStringFlags)value & PdfStringFlags.EncodingMask);}
    }

    /// <summary>
    /// Gets a value indicating whether the string is a hexadecimal literal.
    /// </summary>
    public bool HexLiteral
    {
      get { return (this.flags & PdfStringFlags.HexLiteral) != 0; }
      //set { this.flags = value ? this.flags | PdfStringFlags.HexLiteral : this.flags & ~PdfStringFlags.HexLiteral;}
    }

    internal PdfStringFlags Flags
    {
      get { return this.flags; }
      //set { this.flags = value; }
    }
    PdfStringFlags flags;

    /// <summary>
    /// Gets the string value.
    /// </summary>
    public string Value
    {
      // This class must behave like a value type. Therefore it cannot be changed (like System.String).
      get { return this.value == null ? "" : this.value; }
    }
    string value;

    /// <summary>
    /// Gets or sets the string value for encryption purposes.
    /// </summary>
    internal byte[] EncryptionValue
    {
      // TODO: Unicode case is not handled!
      get
      {
          return this.value == null 
              ? new byte[0] 
              : value[0] == 0xfeff 
                ? System.Text.Encoding.Unicode.GetBytes(value.Substring(1))
                : PdfEncoders.RawEncoding.GetBytes(this.value);
      }
      // BUG: May lead to trouble with the value semantics of PdfString
      set { this.value = PdfEncoders.RawEncoding.GetString(value, 0, value.Length); }
    }

    /// <summary>
    /// Returns the string.
    /// </summary>
    public override string ToString()
    {
      return this.value;
    }

    /// <summary>
    /// Hack for document encoded bookmarks.
    /// </summary>
    public string ToStringFromPdfDocEncoded()
    {
      int length = this.value.Length;
      char[] bytes = new char[length];
      for (int idx = 0; idx < length; idx++)
      {
        char ch = this.value[idx];
        if (ch <= 255)
        {
          bytes[idx] = Encode[ch];
        }
        else
        {
          Debugger.Break();
        }
      }
      StringBuilder sb = new StringBuilder(length);
      for (int idx = 0; idx < length; idx++)
        sb.Append((char)bytes[idx]);
      return sb.ToString();
    }
    static char[] Encode = new char[]
    {
      '\x00', '\x01', '\x02', '\x03', '\x04', '\x05', '\x06', '\x07', '\x08', '\x09', '\x0A', '\x0B', '\x0C', '\x0D', '\x0E', '\x0F',
      '\x10', '\x11', '\x12', '\x13', '\x14', '\x15', '\x16', '\x17', '\x18', '\x19', '\x1A', '\x1B', '\x1C', '\x1D', '\x1E', '\x1F',
      '\x20', '\x21', '\x22', '\x23', '\x24', '\x25', '\x26', '\x27', '\x28', '\x29', '\x2A', '\x2B', '\x2C', '\x2D', '\x2E', '\x2F',
      '\x30', '\x31', '\x32', '\x33', '\x34', '\x35', '\x36', '\x37', '\x38', '\x39', '\x3A', '\x3B', '\x3C', '\x3D', '\x3E', '\x3F',
      '\x40', '\x41', '\x42', '\x43', '\x44', '\x45', '\x46', '\x47', '\x48', '\x49', '\x4A', '\x4B', '\x4C', '\x4D', '\x4E', '\x4F',
      '\x50', '\x51', '\x52', '\x53', '\x54', '\x55', '\x56', '\x57', '\x58', '\x59', '\x5A', '\x5B', '\x5C', '\x5D', '\x5E', '\x5F',
      '\x60', '\x61', '\x62', '\x63', '\x64', '\x65', '\x66', '\x67', '\x68', '\x69', '\x6A', '\x6B', '\x6C', '\x6D', '\x6E', '\x6F',
      '\x70', '\x71', '\x72', '\x73', '\x74', '\x75', '\x76', '\x77', '\x78', '\x79', '\x7A', '\x7B', '\x7C', '\x7D', '\x7E', '\x7F',
      '\x2022', '\x2020', '\x2021', '\x2026', '\x2014', '\x2013', '\x0192', '\x2044', '\x2039', '\x203A', '\x2212', '\x2030', '\x201E', '\x201C', '\x201D', '\x2018',
      '\x2019', '\x201A', '\x2122', '\xFB01', '\xFB02', '\x0141', '\x0152', '\x0160', '\x0178', '\x017D', '\x0131', '\x0142', '\x0153', '\x0161', '\x017E', '\xFFFD',
      '\x20AC', '\xA1', '\xA2', '\xA3', '\xA4', '\xA5', '\xA6', '\xA7', '\xA8', '\xA9', '\xAA', '\xAB', '\xAC', '\xAD', '\xAE', '\xAF',
      '\xB0', '\xB1', '\xB2', '\xB3', '\xB4', '\xB5', '\xB6', '\xB7', '\xB8', '\xB9', '\xBA', '\xBB', '\xBC', '\xBD', '\xBE', '\xBF',
      '\xC0', '\xC1', '\xC2', '\xC3', '\xC4', '\xC5', '\xC6', '\xC7', '\xC8', '\xC9', '\xCA', '\xCB', '\xCC', '\xCD', '\xCE', '\xCF',
      '\xD0', '\xD1', '\xD2', '\xD3', '\xD4', '\xD5', '\xD6', '\xD7', '\xD8', '\xD9', '\xDA', '\xDB', '\xDC', '\xDD', '\xDE', '\xDF',
      '\xE0', '\xE1', '\xE2', '\xE3', '\xE4', '\xE5', '\xE6', '\xE7', '\xE8', '\xE9', '\xEA', '\xEB', '\xEC', '\xED', '\xEE', '\xEF',
      '\xF0', '\xF1', '\xF2', '\xF3', '\xF4', '\xF5', '\xF6', '\xF7', '\xF8', '\xF9', '\xFA', '\xFB', '\xFC', '\xFD', '\xFE', '\xFF',
    };

    /// <summary>
    /// Writes the string DocEncoded.
    /// </summary>
    internal override void WriteObject(PdfWriter writer)
    {
      writer.Write(this);
    }
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Collections;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Annotations;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.AcroForms
{
    /// <summary>
    /// Represents the base class for all interactive field dictionaries.
    /// </summary>
    public abstract class PdfAcroField : PdfDictionary
    {
        /// <summary>
        /// Initializes a new instance of PdfAcroField.
        /// </summary>
        internal PdfAcroField(PdfDocument document)
            : base(document)
        { }

        /// <summary>
        /// Initializes a new instance of the <see cref="PdfAcroField"/> class. Used for type transformation.
        /// </summary>
        protected PdfAcroField(PdfDictionary dict)
            : base(dict)
        { }

        /// <summary>
        /// Gets the name of this field.
        /// </summary>
        public string Name
        {
            get
            {
                string name = Elements.GetString(Keys.T);
                return name;
            }
        }

        /// <summary>
        /// Gets the alternative Name of the Field
        /// </summary>
        public string AlternateName
        {
            get { return Elements.GetString(Keys.TU); }
        }

        /// <summary>
        /// Gets the mapping Name of the Field
        /// </summary>
        public string MappingName
        {
            get { return Elements.GetString(Keys.TM); }
        }

        /// <summary>
        /// Gets the field flags of this instance.
        /// </summary>
        public PdfAcroFieldFlags Flags
        {
            // TODO: This entry is inheritable, thus the implementation is incorrect...
            get { return (PdfAcroFieldFlags)Elements.GetInteger(Keys.Ff); }
        }

        internal PdfAcroFieldFlags SetFlags
        {
            get { return (PdfAcroFieldFlags)Elements.GetInteger(Keys.Ff); }
            set { Elements.SetInteger(Keys.Ff, (int)value); }
        }

        /// <summary>
        /// Gets or sets the value of the field.
        /// </summary>
        public PdfItem Value
        {
            get { return Elements[Keys.V]; }
            set
            {
                if (ReadOnly)
                    throw new InvalidOperationException("The field is read only.");
                if (value is PdfString || value is PdfName)
                    Elements[Keys.V] = value;
                else
                    throw new NotImplementedException("Values other than string cannot be set.");
            }
        }

        /// <summary>
        /// Gets the Rectangle of the field
        /// </summary>
        public PdfRectangle Rectangle
        {
            get { return Elements.GetRectangle(PdfAnnotation.Keys.Rect); }
        }

        /// <summary>
        /// Gets or sets a value indicating whether the field is read only.
        /// </summary>
        public bool ReadOnly
        {
            get { return (Flags & PdfAcroFieldFlags.ReadOnly) != 0; }
            set
            {
                if (value)
                    SetFlags |= PdfAcroFieldFlags.ReadOnly;
                else
                    SetFlags &= ~PdfAcroFieldFlags.ReadOnly;
            }
        }

        /// <summary>
        /// Gets the field with the specified name.
        /// </summary>
        public PdfAcroField this[string name]
        {
            get { return GetValue(name); }
        }

        /// <summary>
        /// Gets a child field by name.
        /// </summary>
        protected virtual PdfAcroField GetValue(string name)
        {
            if (name == null || name.Length == 0)
                return this;
            if (HasKids)
                return Fields.GetValue(name);
            return null;
        }

        /// <summary>
        /// Indicates whether the field has child fields.
        /// </summary>
        public bool HasKids
        {
            get
            {
                PdfItem item = Elements[Keys.Kids];
                if (item == null)
                    return false;
                if (item is PdfArray)
                    return ((PdfArray)item).Elements.Count > 0;
                return false;
            }
        }

        /// <summary>
        /// Gets the names of all descendants of this field.
        /// </summary>
        public string[] DescendantNames
        {
            get
            {
                List<PdfName> names = new List<PdfName>();
                if (HasKids)
                {
                    PdfAcroFieldCollection fields = Fields;
                    fields.GetDescendantNames(ref names, null);
                }
                List<string> temp = new List<string>();
                foreach (PdfName name in names)
                    temp.Add(name.ToString());
                return temp.ToArray();
            }
        }

        internal virtual void GetDescendantNames(ref List<PdfName> names, string partialName)
        {
            if (HasKids)
            {
                PdfAcroFieldCollection fields = Fields;
                string t = Elements.GetString(Keys.T);
                Debug.Assert(t != "");
                if (t.Length > 0)
                {
                    if (partialName != null && partialName.Length > 0)
                        partialName += "." + t;
                    else
                        partialName = t;
                    fields.GetDescendantNames(ref names, partialName);
                }
            }
            else
            {
                string t = Elements.GetString(Keys.T);
                Debug.Assert(t != "");
                if (t.Length > 0)
                {
                    if (!String.IsNullOrEmpty(partialName))
                        names.Add(new PdfName(partialName + "." + t));
                    else
                        names.Add(new PdfName(t));
                }
            }
        }

        /// <summary>
        /// Gets the collection of fields within this field.
        /// </summary>
        public PdfAcroField.PdfAcroFieldCollection Fields
        {
            get
            {
                if (this.fields == null)
                {
                    object o = Elements.GetValue(Keys.Kids, VCF.CreateIndirect);
                    this.fields = (PdfAcroField.PdfAcroFieldCollection)o;
                }
                return this.fields;
            }
        }
        PdfAcroField.PdfAcroFieldCollection fields;

        /// <summary>
        /// Holds a collection of interactive fields.
        /// </summary>
        public sealed class PdfAcroFieldCollection : PdfArray
        {
            PdfAcroFieldCollection(PdfArray array)
                : base(array)
            {
            }

            /// <summary>
            /// Gets the names of all fields in the collection.
            /// </summary>
            public string[] Names
            {
                get
                {
                    int count = Elements.Count;
                    string[] names = new string[count];
                    for (int idx = 0; idx < count; idx++)
                        names[idx] = ((PdfDictionary)((PdfReference)Elements[idx]).Value).Elements.GetString(Keys.T);
                    return names;
                }
            }

            /// <summary>
            /// Gets an array of all descendant names.
            /// </summary>
            public string[] DescendantNames
            {
                get
                {
                    List<PdfName> names = new List<PdfName>();
                    GetDescendantNames(ref names, null);
                    List<string> temp = new List<string>();
                    foreach (PdfName name in names)
                        temp.Add(name.ToString());
                    return temp.ToArray();
                }
            }

            internal void GetDescendantNames(ref List<PdfName> names, string partialName)
            {
                int count = Elements.Count;
                for (int idx = 0; idx < count; idx++)
                {
                    PdfAcroField field = this[idx];
                    Debug.Assert(field != null);
                    if (field != null)
                        field.GetDescendantNames(ref names, partialName);
                }
            }

            /// <summary>
            /// Gets a field from the collection. For your convenience an instance of a derived class like
            /// PdfTextField or PdfCheckBox is returned if PDFsharp can guess the actual type of the dictionary.
            /// If the actual type cannot be guessed by PDFsharp the function returns an instance
            /// of PdfGenericField.
            /// </summary>
            public PdfAcroField this[int index]
            {
                get
                {
                    PdfItem item = Elements[index];
                    Debug.Assert(item is PdfReference);
                    PdfDictionary dict = ((PdfReference)item).Value as PdfDictionary;
                    Debug.Assert(dict != null);
                    PdfAcroField field = dict as PdfAcroField;
                    if (field == null && dict != null)
                    {
                        // Do type transformation
                        field = CreateAcroField(dict);
                        //Elements[index] = field.XRef;
                    }
                    return field;
                }
            }

            /// <summary>
            /// Gets the field with the specified name.
            /// </summary>
            public PdfAcroField this[string name]
            {
                get { return GetValue(name); }
            }

            internal PdfAcroField GetValue(string name)
            {
                if (name == null || name.Length == 0)
                    return null;

                int dot = name.IndexOf('.');
                string prefix = dot == -1 ? name : name.Substring(0, dot);
                string suffix = dot == -1 ? "" : name.Substring(dot + 1);

                int count = Elements.Count;
                for (int idx = 0; idx < count; idx++)
                {
                    PdfAcroField field = this[idx];
                    if (field.Name == prefix)
                        return field.GetValue(suffix);
                }
                return null;
            }

            /// <summary>
            /// Create a derived type like PdfTextField or PdfCheckBox if possible.
            /// If the actual cannot be guessed by PDFsharp the function returns an instance
            /// of PdfGenericField.
            /// </summary>
            PdfAcroField CreateAcroField(PdfDictionary dict)
            {
                string ft = dict.Elements.GetName(Keys.FT);
                PdfAcroFieldFlags flags = (PdfAcroFieldFlags)dict.Elements.GetInteger(Keys.Ff);
                switch (ft)
                {
                    case "/Btn":
                        if ((flags & PdfAcroFieldFlags.Pushbutton) != 0)
                            return new PdfPushButtonField(dict);
                        else if ((flags & PdfAcroFieldFlags.Radio) != 0)
                            return new PdfRadioButtonField(dict);
                        else
                            return new PdfCheckBoxField(dict);

                    case "/Tx":
                        return new PdfTextField(dict);

                    case "/Ch":
                        if ((flags & PdfAcroFieldFlags.Combo) != 0)
                            return new PdfComboBoxField(dict);
                        else
                            return new PdfListBoxField(dict);

                    case "/Sig":
                        return new PdfSignatureField(dict);

                    default:
                        return new PdfGenericField(dict);
                }
            }
        }

        /// <summary>
        /// Predefined keys of this dictionary. 
        /// The description comes from PDF 1.4 Reference.
        /// </summary>
        public class Keys : KeysBase
        {
            /// <summary>
            /// (Required for terminal fields; inheritable) The type of field that this dictionary
            /// describes:
            ///   Btn           Button
            ///   Tx            Text
            ///   Ch            Choice
            ///   Sig (PDF 1.3) Signature
            /// Note: This entry may be present in a nonterminal field (one whose descendants
            /// are themselves fields) in order to provide an inheritable FT value. However, a
            /// nonterminal field does not logically have a type of its own; it is merely a container
            /// for inheritable attributes that are intended for descendant terminal fields of
            /// any type.
            /// </summary>
            [KeyInfo(KeyType.Name | KeyType.Required)]
            public const string FT = "/FT";

            /// <summary>
            /// (Required if this field is the child of another in the field hierarchy; absent otherwise)
            /// The field that is the immediate parent of this one (the field, if any, whose Kids array
            /// includes this field). A field can have at most one parent; that is, it can be included
            /// in the Kids array of at most one other field.
            /// </summary>
            [KeyInfo(KeyType.Dictionary)]
            public const string Parent = "/Parent";

            /// <summary>
            /// (Optional) An array of indirect references to the immediate children of this field.
            /// </summary>
            [KeyInfo(KeyType.Array | KeyType.Optional, typeof(PdfAcroField.PdfAcroFieldCollection))]
            public const string Kids = "/Kids";

            /// <summary>
            /// (Optional) The partial field name.
            /// </summary>
            [KeyInfo(KeyType.TextString | KeyType.Optional)]
            public const string T = "/T";

            /// <summary>
            /// (Optional; PDF 1.3) An alternate field name, to be used in place of the actual
            /// field name wherever the field must be identified in the user interface (such as
            /// in error or status messages referring to the field). This text is also useful
            /// when extracting the document’s contents in support of accessibility to disabled
            /// users or for other purposes.
            /// </summary>
            [KeyInfo(KeyType.TextString | KeyType.Optional)]
            public const string TU = "/TU";

            /// <summary>
            /// (Optional; PDF 1.3) The mapping name to be used when exporting interactive form field 
            /// data from the document.
            /// </summary>
            [KeyInfo(KeyType.TextString | KeyType.Optional)]
            public const string TM = "/TM";

            /// <summary>
            /// (Optional; inheritable) A set of flags specifying various characteristics of the field.
            /// Default value: 0.
            /// </summary>
            [KeyInfo(KeyType.Integer | KeyType.Optional)]
            public const string Ff = "/Ff";

            /// <summary>
            /// (Optional; inheritable) The field’s value, whose format varies depending on
            /// the field type; see the descriptions of individual field types for further information.
            /// </summary>
            [KeyInfo(KeyType.Various | KeyType.Optional)]
            public const string V = "/V";

            /// <summary>
            /// (Optional; inheritable) The default value to which the field reverts when a
            /// reset-form action is executed. The format of this value is the same as that of V.
            /// </summary>
            [KeyInfo(KeyType.Various | KeyType.Optional)]
            public const string DV = "/DV";

            /// <summary>
            /// (Optional; PDF 1.2) An additional-actions dictionary defining the field’s behavior
            /// in response to various trigger events. This entry has exactly the same meaning as
            /// the AA entry in an annotation dictionary.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Optional)]
            public const string AA = "/AA";

            // ----- Additional entries to all fields containing variable text --------------------------

            /// <summary>
            /// (Required; inheritable) A resource dictionary containing default resources
            /// (such as fonts, patterns, or color spaces) to be used by the appearance stream.
            /// At a minimum, this dictionary must contain a Font entry specifying the resource
            /// name and font dictionary of the default font for displaying the field’s text.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Required)]
            public const string DR = "/DR";

            /// <summary>
            /// (Required; inheritable) The default appearance string, containing a sequence of
            /// valid page-content graphics or text state operators defining such properties as
            /// the field’s text size and color.
            /// </summary>
            [KeyInfo(KeyType.String | KeyType.Required)]
            public const string DA = "/DA";

            /// <summary>
            /// (Optional; inheritable) A code specifying the form of quadding (justification)
            /// to be used in displaying the text:
            ///   0 Left-justified
            ///   1 Centered
            ///   2 Right-justified
            /// Default value: 0 (left-justified).
            /// </summary>
            [KeyInfo(KeyType.Integer | KeyType.Optional)]
            public const string Q = "/Q";
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Collections;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.AcroForms;

namespace PdfSharp.Pdf.Advanced
{
    /// <summary>
    /// Represents the catalog dictionary.
    /// </summary>
    public sealed class PdfCatalog : PdfDictionary
    {
        /// <summary>
        /// Initializes a new instance of the <see cref="PdfCatalog"/> class.
        /// </summary>
        public PdfCatalog(PdfDocument document)
            : base(document)
        {
            Elements.SetName(Keys.Type, "/Catalog");

            this.version = "1.4";  // HACK in PdfCatalog
        }

        PdfCatalog(PdfDictionary dictionary)
            : base(dictionary)
        { }

        /// <summary>
        /// Get or sets the version of the PDF specification to which the document conforms.
        /// </summary>
        public string Version
        {
            get { return this.version; }
            set
            {
                switch (value)
                {
                    case "1.0":
                    case "1.1":
                    case "1.2":
                        throw new InvalidOperationException("Unsupported PDF version.");

                    case "1.3":
                    case "1.4":
                        this.version = value;
                        break;

                    case "1.5":
                    case "1.6":
                        throw new InvalidOperationException("Unsupported PDF version.");

                    default:
                        throw new ArgumentException("Invalid version.");
                }
            }
        }
        string version = "1.3";

        /// <summary>
        /// Gets the pages collection of this document.
        /// </summary>
        public PdfPages Pages
        {
            get
            {
                if (this.pages == null)
                {
                    this.pages = (PdfPages)Elements.GetValue(Keys.Pages, VCF.CreateIndirect);
                    if (this.Owner.IsImported)
                        this.pages.FlattenPageTree();
                }
                return this.pages;
            }
        }
        PdfPages pages;

        /// <summary>
        /// Implementation of PdfDocument.PageLayout.
        /// </summary>
        internal PdfPageLayout PageLayout
        {
            get { return (PdfPageLayout)Elements.GetEnumFromName(Keys.PageLayout, PdfPageLayout.SinglePage); }
            set { Elements.SetEnumAsName(Keys.PageLayout, value); }
        }

        /// <summary>
        /// Implementation of PdfDocument.PageMode.
        /// </summary>
        internal PdfPageMode PageMode
        {
            get { return (PdfPageMode)Elements.GetEnumFromName(Keys.PageMode, PdfPageMode.UseNone); }
            set { Elements.SetEnumAsName(Keys.PageMode, value); }
        }

        /// <summary>
        /// Implementation of PdfDocument.ViewerPreferences.
        /// </summary>
        internal PdfViewerPreferences ViewerPreferences
        {
            get
            {
                if (this.viewerPreferences == null)
                    this.viewerPreferences = (PdfViewerPreferences)Elements.GetValue(Keys.ViewerPreferences, VCF.CreateIndirect);
                return this.viewerPreferences;
            }
        }
        PdfViewerPreferences viewerPreferences;

        /// <summary>
        /// Implementation of PdfDocument.Outlines.
        /// </summary>
        internal PdfOutline.PdfOutlineCollection Outlines
        {
            get
            {
                if (this.outline == null)
                    this.outline = (PdfOutline)Elements.GetValue(Keys.Outlines, VCF.CreateIndirect);
                return this.outline.Outlines;
            }
        }
        PdfOutline outline;

        /// <summary>
        /// Gets the AcroForm dictionary of this document.
        /// </summary>
        public PdfAcroForm AcroForm
        {
            get
            {
                if (this.acroForm == null)
                    this.acroForm = (PdfAcroForm)Elements.GetValue(Keys.AcroForm);
                return this.acroForm;
            }
        }
        PdfAcroForm acroForm;

        /// <summary>
        /// Implementation of PdfDocument.PageMode.
        /// </summary>
        public string Language
        {
            get { return Elements.GetString(Keys.Lang); }
            set
            {
                if (value == null)
                    Elements.Remove(Keys.Lang);
                else
                    Elements.SetString(Keys.Lang, value);
            }
        }

        /// <summary>
        /// Dispatches PrepareForSave to the objects that need it.
        /// </summary>
        internal override void PrepareForSave()
        {
            if (this.pages != null)
                this.pages.PrepareForSave();

            if (this.outline != null && this.outline.Outlines.Count > 0)
            {
                if (Elements[Keys.PageMode] == null)
                    PageMode = PdfPageMode.UseOutlines;
                this.outline.PrepareForSave();
            }
        }

        internal override void WriteObject(PdfWriter writer)
        {
            if (this.outline != null && this.outline.Outlines.Count > 0)
            {
                if (Elements[Keys.PageMode] == null)
                    PageMode = PdfPageMode.UseOutlines;
            }
            base.WriteObject(writer);
        }

        /// <summary>
        /// Predefined keys of this dictionary.
        /// </summary>
        internal sealed class Keys : KeysBase
        {
            /// <summary>
            /// (Required) The type of PDF object that this dictionary describes; 
            /// must be Catalog for the catalog dictionary.
            /// </summary>
            [KeyInfo(KeyType.Name | KeyType.Required, FixedValue = "Catalog")]
            public const string Type = "/Type";

            /// <summary>
            /// (Optional; PDF 1.4) The version of the PDF specification to which the document
            /// conforms (for example, 1.4) if later than the version specified in the file’s header.
            /// If the header specifies a later version, or if this entry is absent, the document 
            /// conforms to the version specified in the header. This entry enables a PDF producer 
            /// application to update the version using an incremental update.
            /// </summary>
            [KeyInfo("1.4", KeyType.Name | KeyType.Optional)]
            public const string Version = "/Version";

            /// <summary>
            /// (Required; must be an indirect reference) The page tree node that is the root of 
            /// the document’s page tree.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Required | KeyType.MustBeIndirect, typeof(PdfPages))]
            public const string Pages = "/Pages";

            /// <summary>
            /// (Optional; PDF 1.3) A number tree defining the page labeling for the document. 
            /// The keys in this tree are page indices; the corresponding values are page label dictionaries.
            /// Each page index denotes the first page in a labeling range to which the specified page 
            /// label dictionary applies. The tree must include a value for pageindex 0.
            /// </summary>
            [KeyInfo("1.3", KeyType.NumberTree | KeyType.Optional)]
            public const string PageLabels = "/PageLabels";

            /// <summary>
            /// (Optional; PDF 1.2) The document’s name dictionary.
            /// </summary>
            [KeyInfo("1.2", KeyType.Dictionary | KeyType.Optional)]
            public const string Names = "/Names";

            /// <summary>
            /// (Optional; PDF 1.1; must be an indirect reference) A dictionary of names and 
            /// corresponding destinations.
            /// </summary>
            [KeyInfo("1.1", KeyType.Dictionary | KeyType.Optional)]
            public const string Dests = "/Dests";

            /// <summary>
            /// (Optional; PDF 1.2) A viewer preferences dictionary specifying the way the document 
            /// is to be displayed on the screen. If this entry is absent, applications should use
            /// their own current user preference settings.
            /// </summary>
            [KeyInfo("1.2", KeyType.Dictionary | KeyType.Optional, typeof(PdfViewerPreferences))]
            public const string ViewerPreferences = "/ViewerPreferences";

            /// <summary>
            /// (Optional) A name object specifying the page layout to be used when the document is 
            /// opened:
            /// SinglePage - Display one page at a time.
            /// OneColumn - Display the pages in one column.
            /// TwoColumnLeft - Display the pages in two columns, with oddnumbered pages on the left.
            /// TwoColumnRight - Display the pages in two columns, with oddnumbered pages on the right.
            /// TwoPageLeft - (PDF 1.5) Display the pages two at a time, with odd-numbered pages on the left
            /// TwoPageRight - (PDF 1.5) Display the pages two at a time, with odd-numbered pages on the right.
            /// </summary>
            [KeyInfo(KeyType.Name | KeyType.Optional)]
            public const string PageLayout = "/PageLayout";

            /// <summary>
            /// (Optional) A name object specifying how the document should be displayed when opened:
            /// UseNone - Neither document outline nor thumbnail images visible.
            /// UseOutlines - Document outline visible.
            /// UseThumbs - Thumbnail images visible.
            /// FullScreen - Full-screen mode, with no menu bar, windowcontrols, or any other window visible.
            /// UseOC - (PDF 1.5) Optional content group panel visible.
            /// UseAttachments (PDF 1.6) Attachments panel visible.
            /// Default value: UseNone.
            /// </summary>
            [KeyInfo(KeyType.Name | KeyType.Optional)]
            public const string PageMode = "/PageMode";

            /// <summary>
            /// (Optional; must be an indirect reference) The outline dictionary that is the root 
            /// of the document’s outline hierarchy.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Optional, typeof(PdfOutline))]
            public const string Outlines = "/Outlines";

            /// <summary>
            /// (Optional; PDF 1.1; must be an indirect reference) An array of thread dictionaries 
            /// representing the document’s article threads.
            /// </summary>
            [KeyInfo("1.1", KeyType.Array | KeyType.Optional)]
            public const string Threads = "/Threads";

            /// <summary>
            /// (Optional; PDF 1.1) A value specifying a destination to be displayed or an action to be 
            /// performed when the document is opened. The value is either an array defining a destination 
            /// or an action dictionary representing an action. If this entry is absent, the document
            /// should be opened to the top of the first page at the default magnification factor.
            /// </summary>
            [KeyInfo("1.1", KeyType.ArrayOrDictionary | KeyType.Optional)]
            public const string OpenAction = "/OpenAction";

            /// <summary>
            /// (Optional; PDF 1.4) An additional-actions dictionary defining the actions to be taken 
            /// in response to various trigger events affecting the document as a whole.
            /// </summary>
            [KeyInfo("1.4", KeyType.Dictionary | KeyType.Optional)]
            public const string AA = "/AA";

            /// <summary>
            /// (Optional; PDF 1.1) A URI dictionary containing document-level information for URI 
            /// (uniform resource identifier) actions.
            /// </summary>
            [KeyInfo("1.1", KeyType.Dictionary | KeyType.Optional)]
            public const string URI = "/URI";

            /// <summary>
            /// (Optional; PDF 1.2) The document’s interactive form (AcroForm) dictionary.
            /// </summary>
            [KeyInfo("1.2", KeyType.Dictionary | KeyType.Optional, typeof(PdfAcroForm))]
            public const string AcroForm = "/AcroForm";

            /// <summary>
            /// (Optional; PDF 1.4; must be an indirect reference) A metadata stream 
            /// containing metadata  for the document.
            /// </summary>
            [KeyInfo("1.4", KeyType.Dictionary | KeyType.Optional | KeyType.MustBeIndirect)]
            public const string Metadata = "/Metadata";

            /// <summary>
            /// (Optional; PDF 1.3) The document’s structure tree root dictionary.
            /// </summary>
            [KeyInfo("1.3", KeyType.Dictionary | KeyType.Optional)]
            public const string StructTreeRoot = "/StructTreeRoot";

            /// <summary>
            /// (Optional; PDF 1.4) A mark information dictionary containing information
            /// about the document’s usage of Tagged PDF conventions.
            /// </summary>
            [KeyInfo("1.4", KeyType.Dictionary | KeyType.Optional)]
            public const string MarkInfo = "/MarkInfo";

            /// <summary>
            /// (Optional; PDF 1.4) A language identifier specifying the natural language for all 
            /// text in the document except where overridden by language specifications for structure 
            /// elements or marked content. If this entry is absent, the language is considered unknown.
            /// </summary>
            [KeyInfo("1.4", KeyType.String | KeyType.Optional)]
            public const string Lang = "/Lang";

            /// <summary>
            /// (Optional; PDF 1.3) A Web Capture information dictionary containing state information
            /// used by the Acrobat Web Capture (AcroSpider) plugin extension.
            /// </summary>
            [KeyInfo("1.3", KeyType.Dictionary | KeyType.Optional)]
            public const string SpiderInfo = "/SpiderInfo";

            /// <summary>
            /// (Optional; PDF 1.4) An array of output intent dictionaries describing the color 
            /// characteristics of output devices on which the document might be rendered.
            /// </summary>
            [KeyInfo("1.4", KeyType.Array | KeyType.Optional)]
            public const string OutputIntents = "/OutputIntents";

            /// <summary>
            /// (Optional; PDF 1.4) A page-piece dictionary associated with the document.
            /// </summary>
            [KeyInfo("1.4", KeyType.Dictionary | KeyType.Optional)]
            public const string PieceInfo = "/PieceInfo";

            /// <summary>
            /// (Optional; PDF 1.5; required if a document contains optional content) The document’s 
            /// optional content properties dictionary.
            /// </summary>
            [KeyInfo("1.5", KeyType.Dictionary | KeyType.Optional)]
            public const string OCProperties = "/OCProperties";

            /// <summary>
            /// (Optional; PDF 1.5) A permissions dictionary that specifies user access permissions 
            /// for the document.
            /// </summary>
            [KeyInfo("1.5", KeyType.Dictionary | KeyType.Optional)]
            public const string Perms = "/Perms";

            /// <summary>
            /// (Optional; PDF 1.5) A dictionary containing attestations regarding the content of a 
            /// PDF document, as it relates to the legality of digital signatures.
            /// </summary>
            [KeyInfo("1.5", KeyType.Dictionary | KeyType.Optional)]
            public const string Legal = "/Legal";

            /// <summary>
            /// Gets the KeysMeta for these keys.
            /// </summary>
            public static DictionaryMeta Meta
            {
                get
                {
                    if (Keys.meta == null)
                        Keys.meta = CreateMeta(typeof(Keys));
                    return Keys.meta;
                }
            }
            static DictionaryMeta meta;
        }

        /// <summary>
        /// Gets the KeysMeta of this dictionary type.
        /// </summary>
        internal override DictionaryMeta Meta
        {
            get { return Keys.Meta; }
        }
    }
}
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using PdfSharp.Pdf;

namespace PdfSharp.Pdf.Advanced
{
    class PdfCompressedObject
    {
        public int ObjectId { get; private set; }

        internal int ContainingObjectId { get; private set; }

        internal int IndexInContainer { get; private set; }

        public PdfCompressedObject(int objectId, int containerId, int containerIndex)
        {
            ObjectId = objectId;
            ContainingObjectId = containerId;
            IndexInContainer = containerIndex;
        }

        public override string ToString()
        {
            return "[" + ObjectId + " 0] <- [" + ContainingObjectId + " #" + IndexInContainer + "]";
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

// With this define each iref object gets a unique number (uid) to make them distinguishable in the debugger
#define UNIQUE_IREF

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Collections;
using System.Text;
using System.IO;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;

namespace PdfSharp.Pdf.Advanced
{
  /// <summary>
  /// Represents an indirect reference to a PdfObject.
  /// </summary>
  [DebuggerDisplay("iref({ObjectNumber}, {GenerationNumber})")]
  public sealed class PdfReference : PdfItem
  {
    // About PdfReference 
    // 
    // * A PdfReference holds the either ObjectID or the PdfObject or both.
    // 
    // * Each PdfObject has a PdfReference if and only if it is an indirect object. Direct objects have
    //   no PdfReference, because they are embedded in a parent objects.
    //
    // * PdfReference objects are used to reference PdfObject instances. A value in a PDF dictionary
    //   or array that is a PdfReference represents an indirect reference. A value in a PDF dictionary or
    //   or array that is a PdfObject represents a direct (or embeddded) object.
    //
    // * When a PDF file is imported, the PdfXRefTable is filled with PdfReference objects keeping the
    //   ObjectsIDs and file positions (offsets) of all indirect objects.
    //
    // * Indirect objects can easily be renumbered because they do not rely on their ObjectsIDs.
    //
    // * During modification of a document the ObjectID of an indirect object has no meaning,
    //   except that they must be different in pairs.

    /// <summary>
    /// Initializes a new PdfReference instance for the specified indirect object.
    /// </summary>
    public PdfReference(PdfObject pdfObject)
    {
      Debug.Assert(pdfObject.Reference == null, "Must not create iref for an object that already has one.");
      this.value = pdfObject;
#if UNIQUE_IREF && DEBUG
      this.uid = ++PdfReference.counter;
#endif
    }

    /// <summary>
    /// Initializes a new PdfReference instance from the specified object identifier and file position.
    /// </summary>
    public PdfReference(PdfObjectID objectID, int position)
    {
      this.objectID = objectID;
      this.position = position;
#if UNIQUE_IREF && DEBUG
      this.uid = ++PdfReference.counter;
#endif
    }

    /// <summary>
    /// Writes the object in PDF iref table format.
    /// </summary>
    internal void WriteXRefEnty(PdfWriter writer)
    {
      // PDFsharp does not yet support PDF 1.5 object streams.

      // Each line must be exactly 20 bytes long, otherwise Acrobat repairs the file.
      string text = String.Format("{0:0000000000} {1:00000} n\n",
        this.position, this.objectID.GenerationNumber); // this.InUse ? 'n' : 'f');
      writer.WriteRaw(text);
    }

    /// <summary>
    /// Writes an indirect reference.
    /// </summary>
    internal override void WriteObject(PdfWriter writer)
    {
      writer.Write(this);
    }

    /// <summary>
    /// Gets or sets the object identifier.
    /// </summary>
    public PdfObjectID ObjectID
    {
      get { return this.objectID; }
      set
      {
        if (this.objectID != value)
        {
          this.objectID = value;
          if (this.Document != null)
          {
            //PdfXRefTable table = this.Document.xrefTable;
            //table.Remove(this);
            //this.objectID = value;
            //table.Add(this);
          }
        }
      }
    }
    PdfObjectID objectID;

    /// <summary>
    /// Gets the object number of the object identifier.
    /// </summary>
    public int ObjectNumber
    {
      get { return this.objectID.ObjectNumber; }
    }

    /// <summary>
    /// Gets the generation number of the object identifier.
    /// </summary>
    public int GenerationNumber
    {
      get { return this.objectID.GenerationNumber; }
    }

    /// <summary>
    /// Gets or sets the file position of the related PdfObject.
    /// </summary>
    public int Position
    {
      get { return this.position; }
      set { this.position = value; }
    }
    int position;  // I know it should be long, but I have never seen a 2GB PDF file.

    //public bool InUse
    //{
    //  get {return this.inUse;}
    //  set {this.inUse = value;}
    //}
    //bool inUse;

    /// <summary>
    /// Gets or sets the referenced PdfObject.
    /// </summary>
    public PdfObject Value
    {
      get { return this.value; }
      set
      {
        Debug.Assert(value != null, "The value of a PdfReference must never be null.");
        // The following Assertion may fail in PdfTrailer.Finish when setting the SecurityHandler
        //Debug.Assert(value.Reference == null || Object.ReferenceEquals(value.Reference, this), "The reference of the value must be null or this.");
        this.value = value;
        // value must never be null
        value.Reference = this;
      }
    }
    PdfObject value;

    /// <summary>
    /// Hack for dead objects.
    /// </summary>
    internal void SetObject(PdfObject value)
    {
      this.value = value;
    }

    /// <summary>
    /// Gets or sets the document this object belongs to.
    /// </summary>
    public PdfDocument Document
    {
      get { return this.document; }
      set { this.document = value; }
    }
    PdfDocument document;

    /// <summary>
    /// Gets a string representing the object identifier.
    /// </summary>
    public override string ToString()
    {
      return this.objectID.ToString() + " R";
    }

    internal static PdfReferenceComparer Comparer
    {
      get { return new PdfReferenceComparer(); }
    }

    /// <summary>
    /// Implements a comparer that compares PdfReference objects by their PdfObjectID.
    /// </summary>
    internal class PdfReferenceComparer : IComparer<PdfReference>
    {
      public int Compare(PdfReference x, PdfReference y)
      {
        PdfReference l = x; // as PdfReference;
        PdfReference r = y; // as PdfReference;
        if (l != null)
        {
          if (r != null)
            return l.objectID.CompareTo(r.objectID);
          else
            return -1;
        }
        else if (r != null)
          return 1;
        else
          return 0;
      }
    }

#if UNIQUE_IREF && DEBUG
    static int counter = 0;
    int uid;
#endif
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.Security;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.Advanced
{
    /// <summary>
    /// Represents a PDF trailer dictionary. Even trailers are dictionaries their never have a cross
    /// reference entry in PdfReferenceTable.
    /// </summary>
    internal sealed class PdfTrailer : PdfDictionary
    {
        /// <summary>
        /// Initializes a new instance of PdfTrailer.
        /// </summary>
        public PdfTrailer(PdfDocument document)
            : base(document)
        {
            this.document = document;
        }

        public int Size
        {
            get { return Elements.GetInteger(Keys.Size); }
            set { Elements.SetInteger(Keys.Size, value); }
        }

        // TODO: needed when linearized...
        //public int Prev
        //{
        //  get {return Elements.GetInteger(Keys.Prev);}
        //}

        public PdfDocumentInformation Info
        {
            get { return (PdfDocumentInformation)Elements.GetValue(Keys.Info, VCF.CreateIndirect); }
        }

        /// <summary>
        /// (Required; must be an indirect reference)
        /// The catalog dictionary for the PDF document contained in the file.
        /// </summary>
        public PdfCatalog Root
        {
            get { return (PdfCatalog)Elements.GetValue(PdfTrailer.Keys.Root, VCF.CreateIndirect); }
        }

        /// <summary>
        /// Gets the first or second document identifier.
        /// </summary>
        public string GetDocumentID(int index)
        {
            if (index < 0 || index > 1)
                throw new ArgumentOutOfRangeException("index", index, "Index must be 0 or 1.");

            PdfArray array = Elements[Keys.ID] as PdfArray;
            if (array == null || array.Elements.Count < 2)
                return "";
            PdfItem item = array.Elements[index];
            if (item is PdfString)
                return ((PdfString)item).Value;
            return "";
        }

        /// <summary>
        /// Sets the first or second document identifier.
        /// </summary>
        public void SetDocumentID(int index, string value)
        {
            if (index < 0 || index > 1)
                throw new ArgumentOutOfRangeException("index", index, "Index must be 0 or 1.");

            PdfArray array = Elements[Keys.ID] as PdfArray;
            if (array == null || array.Elements.Count < 2)
                array = CreateNewDocumentIDs();
            array.Elements[index] = new PdfString(value, PdfStringFlags.HexLiteral);
        }

        /// <summary>
        /// Creates and sets two identical new document IDs.
        /// </summary>
        internal PdfArray CreateNewDocumentIDs()
        {
            PdfArray array = new PdfArray(this.document);
            byte[] docID = Guid.NewGuid().ToByteArray();
            string id = PdfEncoders.RawEncoding.GetString(docID, 0, docID.Length);
            array.Elements.Add(new PdfString(id, PdfStringFlags.HexLiteral));
            array.Elements.Add(new PdfString(id, PdfStringFlags.HexLiteral));
            Elements[Keys.ID] = array;
            return array;
        }

        /// <summary>
        /// Gets the standard security handler.
        /// </summary>
        public PdfStandardSecurityHandler SecurityHandler
        {
            get
            {
                if (this.securityHandler == null)
                    this.securityHandler = (PdfStandardSecurityHandler)Elements.GetValue(Keys.Encrypt, VCF.CreateIndirect);
                return this.securityHandler;
            }
        }
        internal PdfStandardSecurityHandler securityHandler;

        //internal override void WriteDictionaryElement(PdfSharp.Pdf.IO.PdfWriter writer, PdfName key)
        //{
        //  //if (key == Keys.ID)
        //  //{
        //  //  PdfArray array = Elements[key] as PdfArray;
        //  //  PdfItem item = array.Elements[0];
        //  //  //base.WriteDictionaryElement(writer, key);
        //  //  return;
        //  //}
        //  base.WriteDictionaryElement (writer, key);
        //}

        internal override void WriteObject(PdfWriter writer)
        {
            // Delete /XRefStm entry, if any
            this.elements.Remove(Keys.XRefStm);

            // Don't encypt myself
            PdfStandardSecurityHandler securityHandler = writer.SecurityHandler;
            writer.SecurityHandler = null;
            base.WriteObject(writer);
            writer.SecurityHandler = securityHandler;
        }

        /// <summary>
        /// Replace temporary irefs by their correct counterparts from the iref table.
        /// </summary>
        internal void Finish()
        {
            // \Root
            PdfReference iref = document.trailer.Elements[PdfTrailer.Keys.Root] as PdfReference;
            if (iref != null && iref.Value == null)
            {
                iref = document.irefTable[iref.ObjectID];
                Debug.Assert(iref.Value != null);
                this.document.trailer.Elements[PdfTrailer.Keys.Root] = iref;
            }

            // \Info
            iref = this.document.trailer.Elements[PdfTrailer.Keys.Info] as PdfReference;
            if (iref != null && iref.Value == null)
            {
                var infoRef = document.irefTable[iref.ObjectID];
                if (infoRef == null)
                {
                    // Pdf Reference 1.7: Info Dictionary is optional, create empty one
                    var info = new PdfDocumentInformation(this.document);
                    info.SetObjectID(iref.ObjectNumber, iref.GenerationNumber);
                    iref = info.iref;
                    iref.Value = info;
                }
                else
                    iref = infoRef;
                Debug.Assert(iref.Value != null);
                this.document.trailer.Elements[PdfTrailer.Keys.Info] = iref;
            }

            // \Encrypt
            iref = this.document.trailer.Elements[PdfTrailer.Keys.Encrypt] as PdfReference;
            if (iref != null)
            {
                iref = document.irefTable[iref.ObjectID];
                Debug.Assert(iref.Value != null);
                this.document.trailer.Elements[PdfTrailer.Keys.Encrypt] = iref;

                // The encryption dictionary (security handler) was read in before the XRefTable construction 
                // was completed. The next lines fix that state (it take several hours to find that bugs...).
                iref.Value = this.document.trailer.securityHandler;
                this.document.trailer.securityHandler.Reference = iref;
                iref.Value.Reference = iref;
            }

            Elements.Remove(Keys.Prev);

            this.document.irefTable.IsUnderConstruction = false;
        }

        /// <summary>
        /// Predefined keys of this dictionary.
        /// </summary>
        internal sealed class Keys : KeysBase
        {
            /// <summary>
            /// (Required; must not be an indirect reference) The total number of entries in the file’s 
            /// cross-reference table, as defined by the combination of the original section and all
            /// update sections. Equivalently, this value is 1 greater than the highest object number
            /// used in the file.
            /// Note: Any object in a cross-reference section whose number is greater than this value is
            /// ignored and considered missing.
            /// </summary>
            [KeyInfo(KeyType.Integer | KeyType.Required)]
            public const string Size = "/Size";

            /// <summary>
            /// (Present only if the file has more than one cross-reference section; must not be an indirect
            /// reference) The byte offset from the beginning of the file to the beginning of the previous 
            /// cross-reference section.
            /// </summary>
            [KeyInfo(KeyType.Integer | KeyType.Optional)]
            public const string Prev = "/Prev";

            /// <summary>
            /// (Required; must be an indirect reference) The catalog dictionary for the PDF document
            /// contained in the file.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Required, typeof(PdfCatalog))]
            public const string Root = "/Root";

            /// <summary>
            /// (Required if document is encrypted; PDF 1.1) The document’s encryption dictionary.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Optional, typeof(PdfStandardSecurityHandler))]
            public const string Encrypt = "/Encrypt";

            /// <summary>
            /// (Optional; must be an indirect reference) The document’s information dictionary.
            /// </summary>
            [KeyInfo(KeyType.Dictionary | KeyType.Optional, typeof(PdfDocumentInformation))]
            public const string Info = "/Info";

            /// <summary>
            /// (Optional, but strongly recommended; PDF 1.1) An array of two strings constituting
            /// a file identifier for the file. Although this entry is optional, 
            /// its absence might prevent the file from functioning in some workflows
            /// that depend on files being uniquely identified.
            /// </summary>
            [KeyInfo(KeyType.Array | KeyType.Optional)]
            public const string ID = "/ID";

            /// <summary>
            /// (Optional) The byte offset from the beginning of the file of a cross-reference stream.
            /// </summary>
            [KeyInfo(KeyType.Integer | KeyType.Optional)]
            public const string XRefStm = "/XRefStm";

            /// <summary>
            /// Gets the KeysMeta for these keys.
            /// </summary>
            public static DictionaryMeta Meta
            {
                get
                {
                    if (Keys.meta == null)
                        Keys.meta = CreateMeta(typeof(Keys));
                    return Keys.meta;
                }
            }
            static DictionaryMeta meta;
        }

        /// <summary>
        /// Gets the KeysMeta of this dictionary type.
        /// </summary>
        internal override DictionaryMeta Meta
        {
            get { return Keys.Meta; }
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Globalization;
using System.Diagnostics;
using System.Collections;
using System.Text;
using System.IO;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.Content
{
    /// <summary>
    /// Lexical analyzer for PDF content files. Adobe specifies no grammar, but it seems that it
    /// is a simple post-fix notation.
    /// </summary>
    internal class CLexer
    {
        /// <summary>
        /// Initializes a new instance of the Lexer class.
        /// </summary>
        public CLexer(byte[] content)
        {
            this.content = content;
            this.charIndex = 0;
        }

        /// <summary>
        /// Reads the next token and returns its type.
        /// </summary>
        public CSymbol ScanNextToken()
        {
        Again:
            ClearToken();
            char ch = MoveToNonWhiteSpace();
            switch (ch)
            {
                case '%':
                    // Eat comments, the parser doesn't handle them
                    //return this.symbol = ScanComment();
                    ScanComment();
                    goto Again;

                case '/':
                    return this.symbol = ScanName();

                //case 'R':
                //  if (Lexer.IsWhiteSpace(this.nextChar))
                //  {
                //    ScanNextChar();
                //    return Symbol.R;
                //  }
                //  break;

                case '+':
                case '-':
                    return this.symbol = ScanNumber();

                case '[':
                    ScanNextChar();
                    return this.symbol = CSymbol.BeginArray;

                case ']':
                    ScanNextChar();
                    return this.symbol = CSymbol.EndArray;

                case '(':
                    return this.symbol = ScanLiteralString();

                case '<':
                    if (this.nextChar != '<')
                        return this.symbol = ScanHexadecimalString();
                    ScanNextChar();
                    ScanNextChar();
                    return this.symbol = CSymbol.BeginDictionary;

                case '>':
                    if (this.nextChar == '>')
                    {
                        ScanNextChar();
                        ScanNextChar();
                        return this.symbol = CSymbol.EndDictionary;
                    }
                    throw new ContentReaderException("Should not arrive here");
                case '.':
                    return this.symbol = ScanNumber();

                case '"':
                case '\'':
                    return this.symbol = ScanOperator();
            }
            if (Char.IsDigit(ch))
                return this.symbol = ScanNumber();

            if (Char.IsLetter(ch))
                return this.symbol = ScanOperator();

            if (ch == Chars.EOF)
                return this.symbol = CSymbol.Eof;

            Debug.Assert(false, "Unexpected character in content stream (maybe not implemented).");
            return this.symbol = CSymbol.None;
        }

        /// <summary>
        /// Scans a comment line. (Not yet used, comments are skipped by lexer.)
        /// </summary>
        public CSymbol ScanComment()
        {
            Debug.Assert(this.currChar == Chars.Percent);

            ClearToken();
            char ch;
            while ((ch = AppendAndScanNextChar()) != Chars.LF && ch != Chars.EOF) { }
            return this.symbol = CSymbol.Comment;
        }

        /// <summary>
        /// Scans the bytes of an inline image
        /// </summary>
        public CSymbol ScanInlineImage()
        {
            // TODO: 
            while (this.currChar != 'E' && this.nextChar != 'I')
                ScanNextChar();
            return CSymbol.None;
        }

        /// <summary>
        /// Scans a name.
        /// </summary>
        public CSymbol ScanName()
        {
            Debug.Assert(this.currChar == Chars.Slash);

            ClearToken();
            while (true)
            {
                char ch = AppendAndScanNextChar();
                if (IsWhiteSpace(ch) || IsDelimiter(ch))
                    return this.symbol = CSymbol.Name;

                if (ch == '#')
                {
                    ScanNextChar();
                    char[] hex = new char[2];
                    hex[0] = this.currChar;
                    hex[1] = this.nextChar;
                    ScanNextChar();
                    // TODO Check syntax
                    ch = (char)(ushort)int.Parse(new string(hex), NumberStyles.AllowHexSpecifier);
                    this.currChar = ch;
                }
            }
        }

        /// <summary>
        /// Scans an integer or real number.
        /// </summary>
        public CSymbol ScanNumber()
        {
            long value = 0;
            int decimalDigits = 0;
            bool period = false;
            bool negative = false;

            ClearToken();
            char ch = this.currChar;
            if (ch == '+' || ch == '-')
            {
                if (ch == '-')
                    negative = true;
                this.token.Append(ch);
                ch = ScanNextChar();
            }
            while (true)
            {
                if (char.IsDigit(ch))
                {
                    this.token.Append(ch);
                    if (decimalDigits < 10)
                    {
                        value = 10 * value + ch - '0';
                        if (period)
                            decimalDigits++;
                    }
                }
                else if (ch == '.')
                {
                    if (period)
                        throw new ContentReaderException("More than one period in number.");
                    period = true;
                    this.token.Append(ch);
                }
                else
                    break;
                ch = ScanNextChar();
            }

            if (negative)
                value = -value;
            if (period)
            {
                if (decimalDigits > 0)
                {
                    tokenAsReal = value / PowersOf10[decimalDigits];
                    //this.tokenAsLong = value / PowersOf10[decimalDigits];
                }
                else
                {
                    this.tokenAsReal = value;
                    this.tokenAsLong = value;
                }
                return CSymbol.Real;
            }
            this.tokenAsLong = value;
            this.tokenAsReal = Convert.ToDouble(value);

            //long l = Int64.Parse(this.token.ToString(), CultureInfo.InvariantCulture);
            Debug.Assert(Int64.Parse(this.token.ToString(), CultureInfo.InvariantCulture) == value);

            if (value >= Int32.MinValue && value <= Int32.MaxValue)
                return CSymbol.Integer;
            //if (l > 0 && l <= UInt32.MaxValue)
            //  return Symbol.UInteger;
            throw new ContentReaderException("Number exceeds integer range.");
        }
        static readonly double[] PowersOf10 = new double[] { 1, 10, 100, 1000, 10000, 100000, 1000000, 10000000, 100000000, 1000000000 };

        /// <summary>
        /// Scans an operator.
        /// </summary>
        public CSymbol ScanOperator()
        {
            ClearToken();
            char ch = this.currChar;
            // Scan token
            while (IsOperatorChar(ch))
                ch = AppendAndScanNextChar();

            return this.symbol = CSymbol.Operator;
        }

        // TODO
        public CSymbol ScanLiteralString()
        {
            Debug.Assert(this.currChar == Chars.ParenLeft);

            ClearToken();
            int parenLevel = 0;
            char ch = ScanNextChar();
            // Test UNICODE string
            if (ch == '\xFE' && this.nextChar == '\xFF')
            {
                // I'm not sure if the code is correct in any case.
                // ? Can a UNICODE character not start with ')' as hibyte
                // ? What about \# escape sequences
                ScanNextChar();
                char chHi = ScanNextChar();
                if (chHi == ')')
                {
                    // The empty unicode string...
                    ScanNextChar();
                    return this.symbol = CSymbol.String;
                }
                char chLo = ScanNextChar();
                ch = (char)(chHi * 256 + chLo);
                while (true)
                {
                SkipChar:
                    switch (ch)
                    {
                        case '(':
                            parenLevel++;
                            break;

                        case ')':
                            if (parenLevel == 0)
                            {
                                ScanNextChar();
                                return this.symbol = CSymbol.String;
                            }
                            parenLevel--;
                            break;

                        case '\\':
                            {
                                // TODO: not sure that this is correct...
                                ch = ScanNextChar();
                                switch (ch)
                                {
                                    case 'n':
                                        ch = Chars.LF;
                                        break;

                                    case 'r':
                                        ch = Chars.CR;
                                        break;

                                    case 't':
                                        ch = Chars.HT;
                                        break;

                                    case 'b':
                                        ch = Chars.BS;
                                        break;

                                    case 'f':
                                        ch = Chars.FF;
                                        break;

                                    case '(':
                                        ch = Chars.ParenLeft;
                                        break;

                                    case ')':
                                        ch = Chars.ParenRight;
                                        break;

                                    case '\\':
                                        ch = Chars.BackSlash;
                                        break;

                                    case Chars.LF:
                                        ch = ScanNextChar();
                                        goto SkipChar;

                                    default:
                                        if (Char.IsDigit(ch))
                                        {
                                            // Octal character code
                                            int n = ch - '0';
                                            if (Char.IsDigit(this.nextChar))
                                            {
                                                n = n * 8 + ScanNextChar() - '0';
                                                if (Char.IsDigit(this.nextChar))
                                                    n = n * 8 + ScanNextChar() - '0';
                                            }
                                            ch = (char)n;
                                        }
                                        break;
                                }
                                break;
                            }

                        // TODO ???
                        //case '#':
                        //  Debug.Assert(false, "Not yet implemented");
                        //  break;

                        default:
                            break;
                    }
                    this.token.Append(ch);
                    chHi = ScanNextChar();
                    if (chHi == ')')
                    {
                        ScanNextChar();
                        return this.symbol = CSymbol.String;
                    }
                    chLo = ScanNextChar();
                    ch = (char)(chHi * 256 + chLo);
                }
            }
            else
            {
                // 8-bit characters
                while (true)
                {
                SkipChar:
                    switch (ch)
                    {
                        case '(':
                            parenLevel++;
                            break;

                        case ')':
                            if (parenLevel == 0)
                            {
                                ScanNextChar();
                                return this.symbol = CSymbol.String;
                            }
                            parenLevel--;
                            break;

                        case '\\':
                            {
                                ch = ScanNextChar();
                                switch (ch)
                                {
                                    case 'n':
                                        ch = Chars.LF;
                                        break;

                                    case 'r':
                                        ch = Chars.CR;
                                        break;

                                    case 't':
                                        ch = Chars.HT;
                                        break;

                                    case 'b':
                                        ch = Chars.BS;
                                        break;

                                    case 'f':
                                        ch = Chars.FF;
                                        break;

                                    case '(':
                                        ch = Chars.ParenLeft;
                                        break;

                                    case ')':
                                        ch = Chars.ParenRight;
                                        break;

                                    case '\\':
                                        ch = Chars.BackSlash;
                                        break;

                                    case Chars.LF:
                                        ch = ScanNextChar();
                                        goto SkipChar;

                                    default:
                                        if (Char.IsDigit(ch))
                                        {
                                            // Octal character code
                                            int n = ch - '0';
                                            if (Char.IsDigit(this.nextChar))
                                            {
                                                n = n * 8 + ScanNextChar() - '0';
                                                if (Char.IsDigit(this.nextChar))
                                                    n = n * 8 + ScanNextChar() - '0';
                                            }
                                            ch = (char)n;
                                        }
                                        break;
                                }
                                break;
                            }

                        // TODO ???
                        //case '#':
                        //  Debug.Assert(false, "Not yet implemented");
                        //  break;

                        default:
                            break;
                    }
                    this.token.Append(ch);
                    ch = ScanNextChar();
                }
            }
        }

        // TODO
        public CSymbol ScanHexadecimalString()
        {
            Debug.Assert(this.currChar == Chars.Less);

            ClearToken();
            char[] hex = new char[2];
            ScanNextChar();
            while (true)
            {
                MoveToNonWhiteSpace();
                if (this.currChar == '>')
                {
                    ScanNextChar();
                    break;
                }
                if (char.IsLetterOrDigit(this.currChar))
                {
                    hex[0] = char.ToUpper(this.currChar);
                    hex[1] = char.ToUpper(this.nextChar);
                    int ch = int.Parse(new string(hex), NumberStyles.AllowHexSpecifier);
                    this.token.Append(Convert.ToChar(ch));
                    ScanNextChar();
                    ScanNextChar();
                }
            }
            string chars = this.token.ToString();
            int count = chars.Length;
            if (count > 2 && chars[0] == (char)0xFE && chars[1] == (char)0xFF)
            {
                Debug.Assert(count % 2 == 0);
                this.token.Length = 0;
                for (int idx = 2; idx < count; idx += 2)
                    this.token.Append((char)(chars[idx] * 256 + chars[idx + 1]));
            }
            return this.symbol = CSymbol.HexString;
        }

        /// <summary>
        /// Move current position one character further in content stream.
        /// </summary>
        internal char ScanNextChar()
        {
            if (ContLength <= this.charIndex)
            {
                this.currChar = Chars.EOF;
                this.nextChar = Chars.EOF;
            }
            else
            {
                this.currChar = this.nextChar;
                this.nextChar = (char)this.content[this.charIndex++];
                if (this.currChar == Chars.CR)
                {
                    if (this.nextChar == Chars.LF)
                    {
                        // Treat CR LF as LF
                        this.currChar = this.nextChar;
                        if (ContLength <= this.charIndex)
                            this.nextChar = Chars.EOF;
                        else
                            this.nextChar = (char)this.content[this.charIndex++];
                    }
                    else
                    {
                        // Treat single CR as LF
                        this.currChar = Chars.LF;
                    }
                }
            }
            return currChar;
        }

        /// <summary>
        /// Resets the current token to the empty string.
        /// </summary>
        void ClearToken()
        {
            this.token.Length = 0;
            this.tokenAsLong = 0;
            this.tokenAsReal = 0;
        }

        /// <summary>
        /// Appends current character to the token and reads next one.
        /// </summary>
        internal char AppendAndScanNextChar()
        {
            token.Append(this.currChar);
            return ScanNextChar();
        }

        /// <summary>
        /// If the current character is not a white space, the function immediately returns it.
        /// Otherwise the PDF cursor is moved forward to the first non-white space or EOF.
        /// White spaces are NUL, HT, LF, FF, CR, and SP.
        /// </summary>
        public char MoveToNonWhiteSpace()
        {
            while (this.currChar != Chars.EOF)
            {
                switch (this.currChar)
                {
                    case Chars.NUL:
                    case Chars.HT:
                    case Chars.LF:
                    case Chars.FF:
                    case Chars.CR:
                    case Chars.SP:
                        ScanNextChar();
                        break;

                    default:
                        return currChar;
                }
            }
            return currChar;
        }

        /// <summary>
        /// Gets or sets the current symbol.
        /// </summary>
        public CSymbol Symbol
        {
            get { return this.symbol; }
            set { this.symbol = value; }
        }

        /// <summary>
        /// Gets the current token.
        /// </summary>
        internal string Token
        {
            get { return this.token.ToString(); }
        }

        /// <summary>
        /// Interprets current token as integer literal.
        /// </summary>
        internal int TokenToInteger
        {
            get
            {
                Debug.Assert(tokenAsLong == Int32.Parse(this.token.ToString(), CultureInfo.InvariantCulture));
                //return Int32.Parse(this.token.ToString(), CultureInfo.InvariantCulture);
                return (int)this.tokenAsLong;
            }
        }

        /// <summary>
        /// Interpret current token as real or integer literal.
        /// </summary>
        internal double TokenToReal
        {
            get
            {
                Debug.Assert(tokenAsReal == Double.Parse(token.ToString(), CultureInfo.InvariantCulture));
                //return Double.Parse(token.ToString(), CultureInfo.InvariantCulture); 
                return this.tokenAsReal;
            }
        }

        /// <summary>
        /// Indicates whether the specified character is a content stream white-space character.
        /// </summary>
        internal static bool IsWhiteSpace(char ch)
        {
            switch (ch)
            {
                case Chars.NUL:  // 0 Null
                case Chars.HT:   // 9 Tab
                case Chars.LF:   // 10 Line feed
                case Chars.FF:   // 12 Form feed
                case Chars.CR:   // 13 Carriage return
                case Chars.SP:   // 32 Space
                    return true;
            }
            return false;
        }

        /// <summary>
        /// Indicates whether the specified character is an content operator character.
        /// </summary>
        internal static bool IsOperatorChar(char ch)
        {
            if (Char.IsLetter(ch))
                return true;
            switch (ch)
            {
                case Chars.Asterisk:    // *
                case Chars.QuoteSingle: // '
                case Chars.QuoteDbl:    // "
                    return true;
            }
            return false;
        }

        /// <summary>
        /// Indicates whether the specified character is a PDF delimiter character.
        /// </summary>
        internal static bool IsDelimiter(char ch)
        {
            switch (ch)
            {
                case '(':
                case ')':
                case '<':
                case '>':
                case '[':
                case ']':
                //case '{':
                //case '}':
                case '/':
                case '%':
                    return true;
            }
            return false;
        }

        public int ContLength
        {
            get { return this.content.Length; }
        }

        readonly byte[] content;
        int charIndex;
        char currChar;
        char nextChar;

        readonly StringBuilder token = new StringBuilder();
        long tokenAsLong;
        double tokenAsReal;
        CSymbol symbol = CSymbol.None;
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Reflection;
using System.Text;
using System.IO;
using PdfSharp.Pdf;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Content.Objects;

namespace PdfSharp.Pdf.Content
{
    /// <summary>
    /// Provides the functionality to parse PDF content streams.
    /// </summary>
    internal sealed class CParser
    {
        PdfPage page;
        CLexer lexer;

        public CParser(PdfPage page)
        {
            this.page = page;
            PdfContent content = page.Contents.CreateSingleContent();
            byte[] bytes = content.Stream.Value;
            this.lexer = new CLexer(bytes);
        }

        public CParser(byte[] content)
        {
            this.lexer = new CLexer(content);
        }

        public CSymbol Symbol
        {
            get { return this.lexer.Symbol; }
        }

        public CSequence ReadContent()
        {
            CSequence sequence = new CSequence();
            ParseObject(sequence, CSymbol.Eof);

            return sequence;
        }

        /// <summary>
        /// Parses whatever comes until the specified stop symbol is reached.
        /// </summary>
        void ParseObject(CSequence sequence, CSymbol stop)
        {
            CSymbol symbol;
            while ((symbol = ScanNextToken()) != CSymbol.Eof)
            {
                if (symbol == stop)
                    return;

                switch (symbol)
                {
                    case CSymbol.Comment:
                        // ignore comments
                        break;

                    case CSymbol.Integer:
                        CInteger n = new CInteger();
                        n.Value = this.lexer.TokenToInteger;
                        this.operands.Add(n);
                        break;

                    case CSymbol.Real:
                        CReal r = new CReal();
                        r.Value = this.lexer.TokenToReal;
                        this.operands.Add(r);
                        break;

                    case CSymbol.String:
                    case CSymbol.HexString:
                    case CSymbol.UnicodeString:
                    case CSymbol.UnicodeHexString:
                        CString s = new CString();
                        s.Value = this.lexer.Token;
                        this.operands.Add(s);
                        break;

                    case CSymbol.Name:
                        CName name = new CName();
                        name.Name = this.lexer.Token;
                        this.operands.Add(name);
                        break;

                    case CSymbol.Operator:
                        COperator op = CreateOperator();
                        this.operands.Clear();
                        sequence.Add(op);
                        break;

                    case CSymbol.BeginArray:
                        CArray array = new CArray();
                        Debug.Assert(this.operands.Count == 0, "Array within array...");
                        ParseObject(array, CSymbol.EndArray);
                        array.Add(this.operands);
                        this.operands.Clear();
                        this.operands.Add((CObject)array);
                        break;

                    case CSymbol.BeginDictionary:
                        var curOps = this.operands.Clone();
                        this.operands.Clear();
                        // TODO: Create dedicated Class 'CDictionary'
                        CArray dict = new CArray();
                        ParseObject(dict, CSymbol.EndDictionary);
                        dict.Add(this.operands);
                        this.operands.Clear();
                        this.operands.Add(curOps);
                        this.operands.Add((CObject)dict);
                        break;

                    case CSymbol.EndArray:
                        throw new ContentReaderException("Unexpected: ']'");

                    case CSymbol.EndDictionary:
                        throw new ContentReaderException("Unexpected: '>>'");
                }
            }
        }

        COperator CreateOperator()
        {
            string name = this.lexer.Token;
            COperator op = OpCodes.OperatorFromName(name);
            if (op.OpCode.OpCodeName == OpCodeName.ID)
            {
                this.lexer.ScanInlineImage();
            }

#if DEBUG
      if (op.OpCode.Operands != -1 && op.OpCode.Operands != this.operands.Count)
      {
        if (op.OpCode.OpCodeName != OpCodeName.ID)
        {
          GetType();
          Debug.Assert(false, "Invalid number of operands.");
        }
      }
#endif
            op.Operands.Add(this.operands);
            return op;
        }

        CSymbol ScanNextToken()
        {
            return this.lexer.ScanNextToken();
        }

        CSymbol ScanNextToken(out string token)
        {
            CSymbol symbol = this.lexer.ScanNextToken();
            token = this.lexer.Token;
            return symbol;
        }

        /// <summary>
        /// Reads the next symbol that must be the specified one.
        /// </summary>
        CSymbol ReadSymbol(CSymbol symbol)
        {
            CSymbol current = this.lexer.ScanNextToken();
            if (symbol != current)
                throw new ContentReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            return current;
        }

        CSequence operands = new CSequence();
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;

namespace PdfSharp.Pdf.Content
{
  /// <summary>
  /// Terminal symbols recognized by PDF content stream lexer.
  /// </summary>
  internal enum CSymbol
  {
    None,
    Comment, Integer, Real, /*Boolean?,*/ String, HexString, UnicodeString, UnicodeHexString,
    Name, Operator,
    BeginArray, EndArray,
    BeginDictionary, EndDictionary,
    Eof,
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using PdfSharp.Internal;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.Filters
{
  /// <summary>
  /// Implements the ASCIIHexDecode filter.
  /// </summary>
  public class ASCIIHexDecode : Filter
  {
    /// <summary>
    /// Encodes the specified data.
    /// </summary>
    public override byte[] Encode(byte[] data)
    {
      if (data == null)
        throw new ArgumentNullException("data");

      int count = data.Length;
      byte[] bytes = new byte[2 * count];
      for (int i = 0, j = 0; i < count; i++)
      {
        byte b = data[i];
        bytes[j++] = (byte)((b >> 4) + ((b >> 4) < 10 ? (byte)'0' : (byte)('A' - 10)));
        bytes[j++] = (byte)((b & 0xF) + ((b & 0xF) < 10 ? (byte)'0' : (byte)('A' - 10)));
      }
      return bytes;
    }

    /// <summary>
    /// Decodes the specified data.
    /// </summary>
    public override byte[] Decode(byte[] data, FilterParms parms)
    {
      if (data == null)
        throw new ArgumentNullException("data");

      data = RemoveWhiteSpace(data);
      int count = data.Length;
      if (count % 2 == 1)
      {
        count++;
        byte[] temp = data;
        data = new byte[count];
        temp.CopyTo(data, 0);
        data[data.Length - 1] = (byte)'0';
      }
      count >>= 1;
      byte[] bytes = new byte[count];
      for (int i = 0, j = 0; i < count; i++)
      {
        byte hi = data[j++];
        byte lo = data[j++];
        bytes[i] = (byte)((hi > '9' ? hi - 'A' + 10 : hi - '0') * 16 + (lo > '9' ? lo - 'A' + 10 : lo - '0'));
      }
      return bytes;
    }
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using PdfSharp.Internal;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.Internal;
using System.Collections.Generic;

namespace PdfSharp.Pdf.Filters
{
  /// <summary>
  /// Reserved for future extension.
  /// </summary>
  public class FilterParms
  {
    // not yet used
  }

  /// <summary>
  /// Base class for all stream filters
  /// </summary>
  public abstract class Filter
  {
    /// <summary>
    /// When implemented in a derived class encodes the specified data.
    /// </summary>
    public abstract byte[] Encode(byte[] data);

    /// <summary>
    /// Encodes a raw string.
    /// </summary>
    public virtual byte[] Encode(string rawString)
    {
      byte[] bytes = PdfEncoders.RawEncoding.GetBytes(rawString);
      bytes = Encode(bytes);
      return bytes;
    }

    /// <summary>
    /// When implemented in a derived class decodes the specified data.
    /// </summary>
    public abstract byte[] Decode(byte[] data, FilterParms parms);

    /// <summary>
    /// Decodes the specified data.
    /// </summary>
    public byte[] Decode(byte[] data)
    {
      return Decode(data, null);
    }

    /// <summary>
    /// Decodes to a raw string.
    /// </summary>
    public virtual string DecodeToString(byte[] data, FilterParms parms)
    {
      byte[] bytes = Decode(data, parms);
      string text = PdfEncoders.RawEncoding.GetString(bytes, 0, bytes.Length);
      return text;
    }

    /// <summary>
    /// Decodes to a raw string.
    /// </summary>
    public string DecodeToString(byte[] data)
    {
      return DecodeToString(data, null);
    }

    /// <summary>
    /// Removes all white spaces from the data. The function assumes that the bytes are characters.
    /// </summary>
    protected byte[] RemoveWhiteSpace(byte[] data)
    {
      var count = data.Length;
      var filtered = new List<byte>(count);
      for (int i = 0; i < count; i++)
      {
          switch (data[i])
          {
              case (byte)Chars.NUL:  // 0 Null
              case (byte)Chars.HT:   // 9 Tab
              case (byte)Chars.LF:   // 10 Line feed
              case (byte)Chars.FF:   // 12 Form feed
              case (byte)Chars.CR:   // 13 Carriage return
              case (byte)Chars.SP:   // 32 Space
                  break;

              default:
                  filtered.Add(data[i]);
                  break;
          }
      }
      return filtered.ToArray();
      //int j = 0;
      //for (int i = 0; i < count; i++, j++)
      //{
      //  switch (data[i])
      //  {
      //    case (byte)Chars.NUL:  // 0 Null
      //    case (byte)Chars.HT:   // 9 Tab
      //    case (byte)Chars.LF:   // 10 Line feed
      //    case (byte)Chars.FF:   // 12 Form feed
      //    case (byte)Chars.CR:   // 13 Carriage return
      //    case (byte)Chars.SP:   // 32 Space
      //      j--;
      //      break;

      //    default:
      //      if (i != j)
      //        data[j] = data[i];
      //      break;
      //  }
      //  if (j < count)
      //  {
      //    byte[] temp = data;
      //    data = new byte[j];
      //    for (int idx = 0; idx < j; idx++)
      //      data[idx] = temp[idx];
      //  }
      //}
      //return data;
    }
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Text;
using System.IO;
#if NET_ZIP
using System.IO.Compression;
#else
using PdfSharp.SharpZipLib.Zip.Compression;
using PdfSharp.SharpZipLib.Zip.Compression.Streams;
#endif

namespace PdfSharp.Pdf.Filters
{
  /// <summary>
  /// Implements the FlateDecode filter by wrapping SharpZipLib.
  /// </summary>
  public class FlateDecode : Filter
  {
    /// <summary>
    /// Encodes the specified data.
    /// </summary>
    public override byte[] Encode(byte[] data)
    {
      MemoryStream ms = new MemoryStream();

      // DeflateStream/GZipStream does not work immediately and I have not the leisure to work it out.
      // So I keep on using SharpZipLib even with .NET 2.0.
#if NET_ZIP
      // See http://connect.microsoft.com/VisualStudio/feedback/ViewFeedback.aspx?FeedbackID=97064
      // 
      // Excerpt from the RFC 1950 specs for first byte:
      //
      // CMF (Compression Method and flags)
      //    This byte is divided into a 4-bit compression method and a 4-
      //    bit information field depending on the compression method.
      //
      //      bits 0 to 3  CM     Compression method
      //      bits 4 to 7  CINFO  Compression info
      //
      // CM (Compression method)
      //    This identifies the compression method used in the file. CM = 8
      //    denotes the "deflate" compression method with a window size up
      //    to 32K.  This is the method used by gzip and PNG (see
      //    references [1] and [2] in Chapter 3, below, for the reference
      //    documents).  CM = 15 is reserved.  It might be used in a future
      //    version of this specification to indicate the presence of an
      //    extra field before the compressed data.
      //
      // CINFO (Compression info)
      //    For CM = 8, CINFO is the base-2 logarithm of the LZ77 window
      //    size, minus eight (CINFO=7 indicates a 32K window size). Values
      //    of CINFO above 7 are not allowed in this version of the
      //    specification.  CINFO is not defined in this specification for
      //    CM not equal to 8.
      ms.WriteByte(0x78);

      // Excerpt from the RFC 1950 specs for second byte:
      //
      // FLG (FLaGs)
      //    This flag byte is divided as follows:
      //
      //       bits 0 to 4  FCHECK  (check bits for CMF and FLG)
      //       bit  5       FDICT   (preset dictionary)
      //       bits 6 to 7  FLEVEL  (compression level)
      //
      //    The FCHECK value must be such that CMF and FLG, when viewed as
      //    a 16-bit unsigned integer stored in MSB order (CMF*256 + FLG),
      //    is a multiple of 31.
      //
      // FDICT (Preset dictionary)
      //    If FDICT is set, a DICT dictionary identifier is present
      //    immediately after the FLG byte. The dictionary is a sequence of
      //    bytes which are initially fed to the compressor without
      //    producing any compressed output. DICT is the Adler-32 checksum
      //    of this sequence of bytes (see the definition of ADLER32
      //    below).  The decompressor can use this identifier to determine
      //    which dictionary has been used by the compressor.
      //
      // FLEVEL (Compression level)
      //    These flags are available for use by specific compression
      //    methods.  The "deflate" method (CM = 8) sets these flags as
      //    follows:
      //
      //       0 - compressor used fastest algorithm
      //       1 - compressor used fast algorithm
      //       2 - compressor used default algorithm
      //       3 - compressor used maximum compression, slowest algorithm
      //
      //    The information in FLEVEL is not needed for decompression; it
      //    is there to indicate if recompression might be worthwhile.
      ms.WriteByte(0x49);

      DeflateStream zip = new DeflateStream(ms, CompressionMode.Compress, true);
      zip.Write(data, 0, data.Length);
      zip.Close();
#else
      DeflaterOutputStream zip = new DeflaterOutputStream(ms, new Deflater(Deflater.DEFAULT_COMPRESSION, false));
      zip.Write(data, 0, data.Length);
      zip.Finish();
#endif
      ms.Capacity = (int)ms.Length;
      return ms.GetBuffer();
    }

    /// <summary>
    /// Decodes the specified data.
    /// </summary>
    public override byte[] Decode(byte[] data, FilterParms parms)
    {
      MemoryStream msInput = new MemoryStream(data);
      MemoryStream msOutput = new MemoryStream();
#if NET_ZIP
      // See http://connect.microsoft.com/VisualStudio/feedback/ViewFeedback.aspx?FeedbackID=97064
      // It seems to work when skipping the first two bytes.
      byte header;   // 0x30 0x59
      header = (byte)msInput.ReadByte();
      //Debug.Assert(header == 48);
      header = (byte)msInput.ReadByte();
      //Debug.Assert(header == 89);
      DeflateStream zip = new DeflateStream(msInput, CompressionMode.Decompress, true);
      int cbRead;
      byte[] abResult = new byte[1024];
      do
      {
        cbRead = zip.Read(abResult, 0, abResult.Length);
        if (cbRead > 0)
          msOutput.Write(abResult, 0, cbRead);
      }
      while (cbRead > 0);
      zip.Close();
      msOutput.Flush();
      if (msOutput.Length >= 0)
      {
        msOutput.Capacity = (int)msOutput.Length;
        return msOutput.GetBuffer();
      }
      return null;
#else
      InflaterInputStream iis = new InflaterInputStream(msInput, new Inflater(false));
      int cbRead;
      byte[] abResult = new byte[32768];
      do
      {
        cbRead = iis.Read(abResult, 0, abResult.Length);
        if (cbRead > 0)
          msOutput.Write(abResult, 0, cbRead);
      }
      while (cbRead > 0);
      iis.Close();
      msOutput.Flush();
      if (msOutput.Length >= 0)
      {
        msOutput.Capacity = (int)msOutput.Length;
        return msOutput.GetBuffer();
      }
      return null;
#endif
    }
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Text;

namespace PdfSharp.Pdf.Internal
{
  /// <summary>
  /// An encoder for raw strings. The raw encoding is simply the identity relation between
  /// charachters and bytes. PDFsharp internally works with raw encoded strings instead of
  /// byte arrays because strings are much more handy than byte arrays.
  /// </summary>
  internal sealed class RawEncoding : Encoding
  {
    public RawEncoding()
    {
    }

    public override int GetByteCount(char[] chars, int index, int count)
    {
      return count;
    }

    public override int GetBytes(char[] chars, int charIndex, int charCount, byte[] bytes, int byteIndex)
    {
      for (int count = charCount; count > 0; charIndex++, byteIndex++, count--)
      {
        Debug.Assert((uint)chars[charIndex] < 256, "Raw string contains invalid character with a value > 255.");
        bytes[byteIndex] = (byte)chars[charIndex];
      }
      return charCount;
    }

    public override int GetCharCount(byte[] bytes, int index, int count)
    {
      return count;
    }

    public override int GetChars(byte[] bytes, int byteIndex, int byteCount, char[] chars, int charIndex)
    {
      for (int count = byteCount; count > 0; byteIndex++, charIndex++, count--)
        chars[charIndex] = (char)bytes[byteIndex];
      return byteCount;
    }

    public override int GetMaxByteCount(int charCount)
    {
      return charCount;
    }

    public override int GetMaxCharCount(int byteCount)
    {
      return byteCount;
    }
  }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Globalization;
using System.Diagnostics;
using System.Collections;
using System.Collections.Generic;
using System.Text;
using System.IO;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.IO
{
  /// <summary>
  /// Lexical analyzer for PDF files. Technically a PDF file is a stream of bytes. Some chunks
  /// of bytes represent strings in several encodings. The actual encoding depends on the
  /// context where the string is used. Therefore the bytes are 'raw encoded' into characters,
  /// i.e. a character or token read by the lexer has always character values in the range from
  /// 0 to 255.
  /// </summary>
  internal class Lexer
  {
    /// <summary>
    /// Initializes a new instance of the Lexer class.
    /// </summary>
    public Lexer(Stream pdfInputStream)
    {
      this.pdf = pdfInputStream;
      this.pdfLength = (int)pdf.Length;
      this.idxChar = 0;
      Position = 0;
    }

    /// <summary>
    /// Initializes fields after position has changed.
    /// </summary>
    void Initialize()
    {
      this.currChar = (char)this.pdf.ReadByte();
      this.nextChar = (char)this.pdf.ReadByte();
      this.token = new StringBuilder();
      //this.symbol = Symbol.None;
    }

    /// <summary>
    /// Gets or sets the position within the PDF stream.
    /// </summary>
    public int Position
    {
      get { return this.idxChar; }
      set
      {
        this.idxChar = value;
        this.pdf.Position = value;
        Initialize();
      }
    }

    /// <summary>
    /// Reads the next token and returns its type. If the token starts with a digit, the parameter
    /// testReference specifies how to treat it. If it is false, the lexer scans for a single integer.
    /// If it is true, the lexer checks if the digit is the prefix of a reference. If it is a reference,
    /// the token is set to the object ID followed by the generation number separated by a blank
    /// (the 'R' is omitted from the token).
    /// </summary>
    // /// <param name="testReference">Indicates whether to test the next token if it is a reference.</param>
    public Symbol ScanNextToken()
    {
    Again:
      this.token = new StringBuilder();
      char ch = MoveToNonWhiteSpace();
      switch (ch)
      {
        case '%':
          // Eat comments, the parser doesn't handle them
          //return this.symbol = ScanComment();
          ScanComment();
          goto Again;

        case '/':
          return this.symbol = ScanName();

        //case 'R':
        //  if (Lexer.IsWhiteSpace(this.nextChar))
        //  {
        //    ScanNextChar();
        //    return Symbol.R;
        //  }
        //  break;

        case '+': //TODO is it so easy?
        case '-':
          return this.symbol = ScanNumber();

        case '(':
          return this.symbol = ScanLiteralString();

        case '[':
          ScanNextChar();
          return this.symbol = Symbol.BeginArray;

        case ']':
          ScanNextChar();
          return this.symbol = Symbol.EndArray;

        case '<':
          if (this.nextChar == '<')
          {
            ScanNextChar();
            ScanNextChar();
            return this.symbol = Symbol.BeginDictionary;
          }
          return this.symbol = ScanHexadecimalString();

        case '>':
          if (this.nextChar == '>')
          {
            ScanNextChar();
            ScanNextChar();
            return this.symbol = Symbol.EndDictionary;
          }
          Debug.Assert(false, ">???");
          break;

        case '.':
          return this.symbol = ScanNumber();
      }
      if (Char.IsDigit(ch))
        return this.symbol = ScanNumber();

      if (Char.IsLetter(ch))
        return this.symbol = ScanKeyword();

      if (ch == Chars.EOF)
        return this.symbol = Symbol.Eof;
      Debug.Assert(false, "not implemented");
      return this.symbol = Symbol.None;
    }

    ////public Symbol ScanNextToken(bool x)
    ////{
    ////  throw new NotImplementedException();
    ////}

    /// <summary>
    /// Reads the raw content of a stream.
    /// </summary>
    public byte[] ReadStream(int length)
    {
        int pos = 0;
        // Skip possible spaces but not the newline
        SkipSpaces();
        // Skip new line behind «stream»
        if (this.currChar == Chars.CR)
        {
            if (this.nextChar == Chars.LF)
                pos = this.idxChar + 2;
            else
                pos = this.idxChar + 1;
        }
        else
            pos = this.idxChar + 1;

        this.pdf.Position = pos;
        byte[] bytes = new byte[length];
        int read = this.pdf.Read(bytes, 0, length);
        Debug.Assert(read == length);
        // synchronize idxChar etc.
        this.Position = pos + length;
        return bytes;
    }

    /// <summary>
    /// 
    /// </summary>
    public String ReadRawString(int position, int length)
    {
      this.pdf.Position = position;
      byte[] bytes = new byte[length];
      this.pdf.Read(bytes, 0, length);
      return PdfEncoders.RawEncoding.GetString(bytes, 0, bytes.Length);
    }

    /// <summary>
    /// Scans a comment line.
    /// </summary>
    public Symbol ScanComment()
    {
      Debug.Assert(this.currChar == Chars.Percent);

      this.token = new StringBuilder();
      while (AppendAndScanNextChar() != Chars.LF) ;
      // TODO: not correct
      if (this.token.ToString().StartsWith("%%EOF"))
        return Symbol.Eof;
      return this.symbol = Symbol.Comment;
    }

    /// <summary>
    /// Scans a name.
    /// </summary>
    public Symbol ScanName()
    {
      Debug.Assert(this.currChar == Chars.Slash);

      this.token = new StringBuilder();
      while (true)
      {
        char ch = AppendAndScanNextChar();
        if (IsWhiteSpace(ch) || IsDelimiter(ch))
            return this.symbol = Symbol.Name;

        if (ch == '#')
        {
          ScanNextChar();
          char[] hex = new char[2];
          hex[0] = this.currChar;
          hex[1] = this.nextChar;
          ScanNextChar();
          // TODO Check syntax
          ch = (char)(ushort)int.Parse(new string(hex), NumberStyles.AllowHexSpecifier);
          this.currChar = ch;
        }
      }
    }

    public Symbol ScanNumber()
    {
      // I found a PDF file created with Acrobat 7 with this entry 
      //   /Checksum 2996984786
      // What is this? It is neither an integer nor a real.
      // I introduced an UInteger...
      bool period = false;

      this.token = new StringBuilder();
      char ch = this.currChar;
      if (ch == '+' || ch == '-')
      {
        this.token.Append(ch);
        ch = ScanNextChar();
      }
      while (true)
      {
          if (char.IsDigit(ch))
          {
              this.token.Append(ch);
          }
          else if (ch == '.')
          {
              if (period)
                  throw new PdfReaderException("More than one period in number.");
              period = true;
              this.token.Append(ch);
          }
          else if (ch != ',')   // found a faulty PDF with a Thousand-Separator
              break;
        ch = ScanNextChar();
      }

      if (period)
        return Symbol.Real;
      long l = Int64.Parse(this.token.ToString(), CultureInfo.InvariantCulture);
      if (l >= Int32.MinValue && l <= Int32.MaxValue)
        return Symbol.Integer;
      if (l > 0 && l <= UInt32.MaxValue)
        return Symbol.UInteger;
      throw new PdfReaderException("Number exceeds integer range.");
    }

    public Symbol ScanKeyword()
    {
      this.token = new StringBuilder();
      char ch = this.currChar;
      // Scan token
      while (true)
      {
        if (char.IsLetter(ch))
        {
          this.token.Append(ch);
        }
        else
          break;
        ch = ScanNextChar();
      }

      // Check known tokens
      switch (this.token.ToString())
      {
        case "obj":
          return this.symbol = Symbol.Obj;

        case "endobj":
          return this.symbol = Symbol.EndObj;

        case "null":
          return this.symbol = Symbol.Null;

        case "true":
        case "false":
          return this.symbol = Symbol.Boolean;

        case "R":
          return this.symbol = Symbol.R;

        case "stream":
          return this.symbol = Symbol.BeginStream;

        case "endstream":
          return this.symbol = Symbol.EndStream;

        case "xref":
          return this.symbol = Symbol.XRef;

        case "trailer":
          return this.symbol = Symbol.Trailer;

        case "startxref":
          return this.symbol = Symbol.StartXRef;
      }

      // Anything else is treated as a keyword. Samples are f or n in iref.
      return this.symbol = Symbol.Keyword;
    }

    public Symbol ScanLiteralString()
    {
      Debug.Assert(this.currChar == Chars.ParenLeft);

      this.token = new StringBuilder();
      int parenLevel = 0;
      char ch = ScanNextChar();
      // Test UNICODE string
      if (ch == '\xFE' && this.nextChar == '\xFF')
      {
        // I'm not sure if the code is correct in any case.
        // ? Can a UNICODE character not start with ')' as hibyte
        // ? What about \# escape sequences

        // BUG: The code is not correct. I got a file containing the following sting:
        // (þÿñùãfØ�Ú\rÞ��F`�:7.2.5 Acceptable daily intake \(ADI\) and other guideline levels)
        // It starts as unicode but ends as Ascii. No idea how to parse.
#if true
        //List<byte> bytes = new List<byte>();
        while (true)
        {
        SkipChar:
          switch (ch)
          {
            case '(':  // is this possible in a Unicode string?
              parenLevel++;
              break;

            case ')':
              if (parenLevel == 0)
              {
                ScanNextChar();
                return this.symbol = Symbol.String;
              }
              else
                parenLevel--;
              break;

            case '\\':
              {
                ch = ScanNextChar();
                switch (ch)
                {
                  case 'n':
                    ch = Chars.LF;
                    break;

                  case 'r':
                    ch = Chars.CR;
                    break;

                  case 't':
                    ch = Chars.HT;
                    break;

                  case 'b':
                    ch = Chars.BS;
                    break;

                  case 'f':
                    ch = Chars.FF;
                    break;

                  case '(':
                    ch = Chars.ParenLeft;
                    break;

                  case ')':
                    ch = Chars.ParenRight;
                    break;

                  case '\\':
                    ch = Chars.BackSlash;
                    break;

                  case Chars.LF:
                    ch = ScanNextChar();
                    goto SkipChar;

                  default:
                    if (Char.IsDigit(ch))
                    {
                      // Octal character code
                      Debug.Assert(ch < '8', "Illegal octal digit.");
                      int n = ch - '0';
                      if (Char.IsDigit(this.nextChar))
                      {
                        Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                        var dch = ScanNextChar();
                        n = n * 8 + dch - '0';
                        if (Char.IsDigit(this.nextChar))
                        {
                          Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                          dch = ScanNextChar();
                          n = n * 8 + dch - '0';
                        }
                      }
                      ch = (char)n;
                    }
                    else
                    {
                      //TODO
                      Debug.Assert(false, "Not implemented; unknown escape character.");
                    }
                    break;
                }
                break;
              }

            // TODO ???
            //case '#':
            //  Debug.Assert(false, "Not yet implemented");
            //  break;

            default:
              break;
          }
          this.token.Append(ch);
          //chHi = ScanNextChar();
          //if (chHi == ')')
          //{
          //  ScanNextChar();
          //  return this.symbol = Symbol.String;
          //}
          //chLo = ScanNextChar();
          //ch = (char)((int)chHi * 256 + (int)chLo);
          ch = ScanNextChar();
        }
#else
        char chHi, chLo;
        ScanNextChar();
        chHi = ScanNextChar();
        if (chHi == ')')
        {
          // The empty unicode string...
          ScanNextChar();
          return this.symbol = Symbol.String;
        }
        chLo = ScanNextChar();
        ch = (char)((int)chHi * 256 + (int)chLo);
        while (true)
        {
        SkipChar:
          switch (ch)
          {
            case '(':
              parenLevel++;
              break;

            case ')':
              if (parenLevel == 0)
              {
                ScanNextChar();
                return this.symbol = Symbol.String;
              }
              else
                parenLevel--;
              break;

            case '\\':
              {
                // TODO: not sure that this is correct...
                ch = ScanNextChar();
                switch (ch)
                {
                  case 'n':
                    ch = Chars.LF;
                    break;

                  case 'r':
                    ch = Chars.CR;
                    break;

                  case 't':
                    ch = Chars.HT;
                    break;

                  case 'b':
                    ch = Chars.BS;
                    break;

                  case 'f':
                    ch = Chars.FF;
                    break;

                  case '(':
                    ch = Chars.ParenLeft;
                    break;

                  case ')':
                    ch = Chars.ParenRight;
                    break;

                  case '\\':
                    ch = Chars.BackSlash;
                    break;

                  case Chars.LF:
                    ch = ScanNextChar();
                    goto SkipChar;

                  default:
                    if (Char.IsDigit(ch))
                    {
                      // Octal character code
                      Debug.Assert(ch < '8', "Illegal octal digit.");
                      int n = ch - '0';
                      if (Char.IsDigit(this.nextChar))
                      {
                        Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                        n = n * 8 + ScanNextChar() - '0';
                        if (Char.IsDigit(this.nextChar))
                        {
                          Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                          n = n * 8 + ScanNextChar() - '0';
                        }
                      }
                      ch = (char)n;
                    }
                    else
                    {
                      //TODO
                      Debug.Assert(false, "Not implemented; unknown escape character.");
                    }
                    break;
                }
                break;
              }

            // TODO ???
            //case '#':
            //  Debug.Assert(false, "Not yet implemented");
            //  break;

            default:
              break;
          }
          this.token.Append(ch);
          chHi = ScanNextChar();
          if (chHi == ')')
          {
            ScanNextChar();
            return this.symbol = Symbol.String;
          }
          chLo = ScanNextChar();
          ch = (char)((int)chHi * 256 + (int)chLo);
        }
#endif
      }
      else
      {
        // 8-bit characters
        while (true)
        {
        SkipChar:
          switch (ch)
          {
            case '(':
              parenLevel++;
              break;

            case ')':
              if (parenLevel == 0)
              {
                ScanNextChar();
                return this.symbol = Symbol.String;
              }
              else
                parenLevel--;
              break;

            case '\\':
              {
                ch = ScanNextChar();
                switch (ch)
                {
                  case 'n':
                    ch = Chars.LF;
                    break;

                  case 'r':
                    ch = Chars.CR;
                    break;

                  case 't':
                    ch = Chars.HT;
                    break;

                  case 'b':
                    ch = Chars.BS;
                    break;

                  case 'f':
                    ch = Chars.FF;
                    break;

                  case '(':
                    ch = Chars.ParenLeft;
                    break;

                  case ')':
                    ch = Chars.ParenRight;
                    break;

                  case '\\':
                    ch = Chars.BackSlash;
                    break;

                  case Chars.LF:
                    ch = ScanNextChar();
                    goto SkipChar;

                  default:
                    if (char.IsDigit(ch))
                    {
                      // Octal character code
                      Debug.Assert(ch < '8', "Illegal octal digit.");
                      int n = ch - '0';
                      if (Char.IsDigit(this.nextChar))
                      {
                        Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                        var dch = ScanNextChar();
                        n = n * 8 + dch - '0';
                        if (Char.IsDigit(this.nextChar))
                        {
                          Debug.Assert(this.nextChar < '8', "Illegal octal digit.");
                          dch = ScanNextChar();
                          n = n * 8 + dch - '0';
                        }
                      }
                      ch = (char)n;
                    }
                    else
                    {
                      //TODO
                      Debug.Assert(false, "Not implemented; unknown escape character.");
                    }
                    break;
                }
                break;
              }

            // TODO ???
            //case '#':
            //  Debug.Assert(false, "Not yet implemented");
            //  break;

            default:
              break;
          }
          this.token.Append(ch);
          ch = ScanNextChar();
        }
      }
      //      Debug.Assert(false, "Must never come here:");
    }

    public Symbol ScanHexadecimalString()
    {
      Debug.Assert(this.currChar == Chars.Less);

      this.token = new StringBuilder();
      char[] hex = new char[2];
      ScanNextChar();
      while (true)
      {
        MoveToNonWhiteSpace();
        if (this.currChar == '>')
        {
          ScanNextChar();
          break;
        }
        if (char.IsLetterOrDigit(this.currChar))
        {
          hex[0] = char.ToUpper(this.currChar);
          hex[1] = char.ToUpper(this.nextChar);
          int ch = int.Parse(new string(hex), NumberStyles.AllowHexSpecifier);
          this.token.Append(Convert.ToChar(ch));
          ScanNextChar();
          ScanNextChar();
        }
      }
      string chars = this.token.ToString();
      int count = chars.Length;
      if (count > 2 && chars[0] == (char)0xFE && chars[1] == (char)0xFF)
      {
        Debug.Assert(count % 2 == 0);
        this.token.Length = 0;
        for (int idx = 2; idx < count; idx += 2)
          this.token.Append((char)(chars[idx] * 256 + chars[idx + 1]));
      }
      return this.symbol = Symbol.HexString;
    }

    /// <summary>
    /// Move current position one character further in PDF stream.
    /// </summary>
    internal char ScanNextChar()
    {
      if (this.pdfLength <= this.idxChar)
      {
        this.currChar = Chars.EOF;
        this.nextChar = Chars.EOF;
      }
      else
      {
        this.currChar = this.nextChar;
        this.nextChar = (char)this.pdf.ReadByte();
        this.idxChar++;
        if (this.currChar == Chars.CR)
        {
          if (this.nextChar == Chars.LF)
          {
            // Treat CR LF as LF
            this.currChar = this.nextChar;
            this.nextChar = (char)this.pdf.ReadByte();
            this.idxChar++;
          }
          else
          {
            // Treat single CR as LF
            this.currChar = Chars.LF;
          }
        }
      }
      return currChar;
    }

    /// <summary>
    /// Resets the current token to the empty string.
    /// </summary>
    void ClearToken()
    {
      this.token.Length = 0;
    }

    /// <summary>
    /// Appends current character to the token and reads next one.
    /// </summary>
    internal char AppendAndScanNextChar()
    {
      token.Append(this.currChar);
      return ScanNextChar();
    }

      /// <summary>
      /// Skips over space characters
      /// </summary>
    public void SkipSpaces()
    {
        while (this.currChar == Chars.SP && this.currChar != Chars.EOF)
        {
            this.currChar = this.nextChar;
            this.nextChar = (char)pdf.ReadByte();
            this.idxChar++;
        }
    }

    /// <summary>
    /// If the current character is not a white space, the function immediately returns it.
    /// Otherwise the PDF cursor is moved forward to the first non-white space or EOF.
    /// White spaces are NUL, HT, LF, FF, CR, and SP.
    /// </summary>
    public char MoveToNonWhiteSpace()
    {
      while (this.currChar != Chars.EOF)
      {
        switch (this.currChar)
        {
          case Chars.NUL:
          case Chars.HT:
          case Chars.LF:
          case Chars.FF:
          case Chars.CR:
          case Chars.SP:
            ScanNextChar();
            break;

          default:
            return currChar;
        }
      }
      return currChar;
    }

    /// <summary>
    /// Gets the current symbol.
    /// </summary>
    public Symbol Symbol
    {
      get { return this.symbol; }
      set { this.symbol = value; }
    }

    /// <summary>
    /// Gets the current token.
    /// </summary>
    internal string Token
    {
      get { return this.token.ToString(); }
    }

    /// <summary>
    /// Interprets current token as boolean literal.
    /// </summary>
    internal bool TokenToBoolean
    {
      get
      {
        Debug.Assert(this.token.ToString() == "true" || this.token.ToString() == "false");
        return this.token.ToString()[0] == 't';
      }
    }

    /// <summary>
    /// Interprets current token as integer literal.
    /// </summary>
    internal int TokenToInteger
    {
      get
      {
        //Debug.Assert(this.token.ToString().IndexOf('.') == -1);
        return Int32.Parse(this.token.ToString(), CultureInfo.InvariantCulture);
      }
    }

    /// <summary>
    /// Interprets current token as unsigned integer literal.
    /// </summary>
    internal uint TokenToUInteger
    {
      get
      {
        //Debug.Assert(this.token.ToString().IndexOf('.') == -1);
        return UInt32.Parse(this.token.ToString(), CultureInfo.InvariantCulture);
      }
    }

    /// <summary>
    /// Interpret current token as real or integer literal.
    /// </summary>
    internal double TokenToReal
    {
      get { return double.Parse(token.ToString(), CultureInfo.InvariantCulture); }
    }

    /// <summary>
    /// Indicates whether the specified character is a PDF white-space character.
    /// </summary>
    internal static bool IsWhiteSpace(char ch)
    {
      switch (ch)
      {
        case Chars.NUL:  // 0 Null
        case Chars.HT:   // 9 Tab
        case Chars.LF:   // 10 Line feed
        case Chars.FF:   // 12 Form feed
        case Chars.CR:   // 13 Carriage return
        case Chars.SP:   // 32 Space
          return true;
      }
      return false;
    }

    /// <summary>
    /// Indicates whether the specified character is a PDF delimiter character.
    /// </summary>
    internal static bool IsDelimiter(char ch)
    {
      switch (ch)
      {
        case '(':
        case ')':
        case '<':
        case '>':
        case '[':
        case ']':
        case '{':
        case '}':
        case '/':
        case '%':
          return true;
      }
      return false;
    }

    public int PdfLength
    {
      get { return this.pdfLength; }
    }

    int pdfLength;
    int idxChar;
    char currChar;
    char nextChar;
    StringBuilder token;
    Symbol symbol = Symbol.None;

    private Stream pdf;
  }
}
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using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.IO;
using PdfSharp.Pdf.Advanced;

namespace PdfSharp.Pdf.IO
{
    /// <summary>
    /// Reads compressed objects from ObjectStreams.
    /// See Pdf reference 1.7, Section 7.5.7
    /// </summary>
    internal class ObjectStreamReader
    {
        private readonly PdfDocument document;
        private readonly Parser parser;
        private Lexer lexer;

        public ObjectStreamReader(PdfDocument doc, Parser parser, Lexer lexer)
        {
            document = doc;
            this.parser = parser;
            this.lexer = lexer;
        }

        public void UncompressObjects()
        {
            var streams = new Dictionary<int, ObjectStream>();

            document.irefTable.IsUnderConstruction = true;
            foreach (var co in document.compressedObjects)
            {
                var streamId = co.ContainingObjectId;
                if (!streams.ContainsKey(streamId))
                {
                    if (!document.irefTable.Contains(new PdfObjectID(streamId)))
                        Debug.WriteLine(String.Format("Stream {0} not found", streamId));
                    else
                    {
                        var objId = new PdfObjectID(streamId);
                        var streamObject = document.irefTable[objId];
                        if (streamObject.Value == null)
                        {
                            parser.MoveToObject(objId);
                            var obj = parser.ReadObject(null, objId, false);
                            if (obj != null)
                            {
                                try
                                {
                                    document.SecurityHandler.EncryptObject(obj);
                                }
                                catch (Exception ex)
                                {
                                    Debug.WriteLine(String.Format("Cannot decrypt ObjectStream {0}: {1}", obj.ObjectNumber, ex.Message));
                                }
                                streamObject.Value = obj;
                                var streamDict = streamObject.Value as PdfDictionary;
                                new ObjectStream(streamDict, streams);
                            }
                        }
                    }
                }
                if (streams.ContainsKey(streamId))
                {
                    // add uncompressed objects back to the xref table
                    var obj = streams[streamId].Objects[co.IndexInContainer];
                    if (obj.Reference == null)
                        document.irefTable.Add(new PdfReference(obj));
                    else
                        document.irefTable.Add(obj.Reference);
                }
                else
                    Debug.WriteLine(String.Format("Stream {0} not found", streamId));
            }
            // Remove Object streams
            foreach (var kv in streams)
                document.irefTable.objectTable.Remove(new PdfObjectID(kv.Key));

            document.compressedObjects.Clear();
            document.irefTable.IsUnderConstruction = false;
            FixReferences();
        }

        private void FixReferences()
        {
            var refs = document.irefTable.AllReferences;
            foreach (var r in refs)
            {
                if (r.Value is PdfDictionary)
                    FixDictionary(r.Value as PdfDictionary);
                else if (r.Value is PdfArray)
                    FixArray(r.Value as PdfArray);
            }
        }

        private void FixDictionary(PdfDictionary dict)
        {
            var keys = dict.Elements.KeyNames;
            foreach (var key in keys)
            {
                var obj = dict.Elements[key];
                if (obj is PdfDictionary)
                    FixDictionary(obj as PdfDictionary);
                else if (obj is PdfArray)
                    FixArray(obj as PdfArray);
                else if (obj is PdfReference)
                {
                    var r = (PdfReference)obj;
                    if (r.Value == null)
                    {
                        var iref = document.irefTable[r.ObjectID];
                        dict.Elements[key] = iref;
                    }
                }
            }
        }

        private void FixArray(PdfArray array)
        {
            for (var i = 0; i < array.Elements.Count; i++)
            {
                var obj = array.Elements[i];
                if (obj is PdfDictionary)
                    FixDictionary(obj as PdfDictionary);
                else if (obj is PdfArray)
                    FixArray(obj as PdfArray);
                else if (obj is PdfReference)
                {
                    var r = (PdfReference)obj;
                    if (r.Value == null)
                    {
                        var iref = document.irefTable[r.ObjectID];
                        array.Elements[i] = iref;
                    }
                }
            }
        }

        private class ObjectStream
        {
            /// <summary>
            /// Gets the list of objects contained in this ObjectStream
            /// </summary>
            public List<PdfObject> Objects { get; private set; }

            /// <summary>
            /// Gets the ObjectStream this ObjectStream is an extension of
            /// </summary>
            public ObjectStream BaseStream { get; private set; }

            private readonly PdfDictionary stream;

            private Parser parser;

            public ObjectStream(PdfDictionary stream, Dictionary<int, ObjectStream> streams)
            {
                this.stream = stream;
                Objects = new List<PdfObject>();
                ReadRecursively(streams);
            }

            private void ReadRecursively(Dictionary<int, ObjectStream> streams)
            {
                var data = stream.Stream.UnfilteredValue;
                var ms = new MemoryStream(data);
                parser = new Parser(stream.document, ms);
                Read();
                streams.Add(stream.ObjectNumber, this);
                // i have currently no idea what to do with the base stream...
                var extends = stream.Elements.GetReference("/Extends");
                if (extends != null)
                {
                    if (!streams.ContainsKey(extends.ObjectNumber))
                    {
                        Debug.WriteLine(String.Format("Stream {0} extends Stream {1}", stream.ObjectNumber, extends.ObjectNumber));
                        var o = stream.document.irefTable[extends.ObjectID];
                        if (o != null)
                        {
                            BaseStream = new ObjectStream(o.Value as PdfDictionary, streams);
                        }
                        else
                            Debug.WriteLine(String.Format("Stream {0} extends undefined Stream {1}", stream.ObjectNumber, extends.ObjectNumber));
                    }
                    else
                        BaseStream = streams[extends.ObjectNumber];
                }
            }

            private void Read()
            {
                var lexer = parser.Lexer;
                var objectCount = stream.Elements.GetInteger("/N");
                var startOffset = stream.Elements.GetInteger("/First");
                var objectIds = new int[objectCount];
                var objectOffsets = new int[objectCount];
                for (var i = 0; i < objectCount; i++)
                {
                    lexer.ScanNextToken();
                    objectIds[i] = lexer.TokenToInteger;
                    lexer.ScanNextToken();
                    objectOffsets[i] = lexer.TokenToInteger + startOffset;
                }
                for (var i = 0; i < objectCount; i++)
                {
                    lexer.Position = objectOffsets[i];
                    var pdfObject = parser.ReadObject(null, new PdfObjectID(objectIds[i]), false, true);
                    pdfObject.FromObjectStream = true;
                    Objects.Add(pdfObject);
                }
            }
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Reflection;
using System.Text;
using System.IO;
using PdfSharp.Pdf;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Filters;

namespace PdfSharp.Pdf.IO
{
    /*
       Direct and indireckt objects
     
       * If a simple object (boolean, integer, number, date, string, rectangle etc.) is referenced indirect,
         the parser reads this objects immediatly and consumes the indirection.
       
       * If a composite object (dictionary, array etc.) is referenced indirect, a PdfReference objects
         is returned.
       
       * If a composite object is a direct object, no PdfReference is created and the object is
         parsed immediatly.
       
       * A refernece to a non existing object is specified as legal, therefor null is returned.
    */

    /// <summary>
    /// Provides the functions to parse PDF documents.
    /// </summary>
    internal sealed class Parser
    {
        PdfDocument document;
        Lexer lexer;
        ShiftStack stack;

        public Parser(PdfDocument document, Stream pdf)
        {
            this.document = document;
            this.lexer = new Lexer(pdf);
            this.stack = new ShiftStack();
        }

        public Parser(PdfDocument document)
        {
            this.document = document;
            this.lexer = document.lexer;
            this.stack = new ShiftStack();
        }

        /// <summary>
        /// Sets PDF input stream position to the specified object.
        /// </summary>
        public int MoveToObject(PdfObjectID objectID)
        {
            int position = this.document.irefTable[objectID].Position;
            return this.lexer.Position = position;
        }

        public Symbol Symbol
        {
            get { return this.lexer.Symbol; }
        }

        public Lexer Lexer
        {
            get { return lexer; }
            set { lexer = value; }
        }

        public PdfObject ReadObject(PdfObject pdfObject, PdfObjectID objectID, bool includeReferences)
        {
            return ReadObject(pdfObject, objectID, includeReferences, false);
        }

        /// <summary>
        /// Reads PDF object from input stream.
        /// </summary>
        /// <param name="pdfObject">Either the instance of a derived type or null. If it is null
        /// an appropriate object is created.</param>
        /// <param name="objectID">The address of the object.</param>
        /// <param name="includeReferences">If true, specifies that all indirect objects
        /// are included recursively.</param>
        /// <param name="fromObjectStream">If true, the Object is read from an ObjectStream</param>
        public PdfObject ReadObject(PdfObject pdfObject, PdfObjectID objectID, bool includeReferences, bool fromObjectStream)
        {
            int objectNumber;
            int generationNumber;
            if (!fromObjectStream)
            {
                MoveToObject(objectID);
                objectNumber = ReadInteger();
                generationNumber = ReadInteger();
#if DEBUG
                // The following assertion sometime failed (see below)
                //Debug.Assert(objectID == new PdfObjectID(objectNumber, generationNumber));
                if (objectID != new PdfObjectID(objectNumber, generationNumber))
                {
                    // A special kind of bug? Or is this an undocumented PDF feature?
                    // PDF4NET 2.6 provides a sample called 'Unicode', which produces a file 'unicode.pdf'
                    // The iref table of this file contains the following entries:
                    //    iref
                    //    0 148
                    //    0000000000 65535 f 
                    //    0000000015 00000 n 
                    //    0000000346 00000 n 
                    //    ....
                    //    0000083236 00000 n 
                    //    0000083045 00000 n 
                    //    0000083045 00000 n 
                    //    0000083045 00000 n 
                    //    0000083045 00000 n 
                    //    0000080334 00000 n 
                    //    ....
                    // Object 84, 85, 86, and 87 maps to the same dictionary, but all PDF readers I tested
                    // ignores this mismatch! The following assertion failed about 50 times with this file.
#if true_
        string message = String.Format("xref entry {0} {1} maps to object {2} {3}.",
          objectID.ObjectNumber, objectID.GenerationNumber, objectNumber, generationNumber);
        Debug.Assert(false, message);
#endif
                }
#endif
            }
            // Always use object ID from iref table (see above)
            objectNumber = objectID.ObjectNumber;
            generationNumber = objectID.GenerationNumber;
#if true_
      Debug.WriteLine(String.Format("obj: {0} {1}", objectNumber, generationNumber));
#endif
            if (!fromObjectStream)
                ReadSymbol(Symbol.Obj);

            bool checkForStream = false;
            Symbol symbol = ScanNextToken();
            switch (symbol)
            {
                case Symbol.BeginArray:
                    PdfArray array;
                    if (pdfObject == null)
                        array = new PdfArray(this.document);
                    else
                        array = (PdfArray)pdfObject;
                    //PdfObject.RegisterObject(array, objectID, generation);
                    pdfObject = ReadArray(array, includeReferences);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    break;

                case Symbol.BeginDictionary:
                    PdfDictionary dict;
                    if (pdfObject == null)
                        dict = new PdfDictionary(this.document);
                    else
                        dict = (PdfDictionary)pdfObject;
                    //PdfObject.RegisterObject(dict, objectID, generation);
                    checkForStream = true;
                    pdfObject = ReadDictionary(dict, includeReferences);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    break;

                // Acrobat 6 Professional proudly presents: The Null object!
                // Even with a one-digit object number an indirect reference «x 0 R» to this object is
                // one character larger than the direct use of «null». Probable this is the reason why
                // it is true that Acrobat Web Capture 6.0 creates this object, but obviously never 
                // creates a reference to it!
                case Symbol.Null:
                    pdfObject = new PdfNullObject(this.document);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.Boolean:
                    pdfObject = new PdfBooleanObject(this.document, string.Compare(this.lexer.Token, Boolean.TrueString, true) == 0); //!!!mod THHO 19.11.09
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.Integer:
                    pdfObject = new PdfIntegerObject(this.document, this.lexer.TokenToInteger);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.UInteger:
                    pdfObject = new PdfUIntegerObject(this.document, this.lexer.TokenToUInteger);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.Real:
                    pdfObject = new PdfRealObject(this.document, this.lexer.TokenToReal);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.String:
                    pdfObject = new PdfStringObject(this.document, this.lexer.Token);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.Name:
                    pdfObject = new PdfNameObject(this.document, this.lexer.Token);
                    pdfObject.SetObjectID(objectNumber, generationNumber);
                    if (!fromObjectStream)
                        ReadSymbol(Symbol.EndObj);
                    return pdfObject;

                case Symbol.Keyword:
                    // Should not come here anymore
                    throw new NotImplementedException("Keyword");

                default:
                    // Should not come here anymore
                    throw new NotImplementedException("unknown token \"" + symbol + "\"");
            }
            symbol = ScanNextToken();
            if (symbol == Symbol.BeginStream)
            {
                PdfDictionary dict = (PdfDictionary)pdfObject;
                Debug.Assert(checkForStream, "Unexpected stream...");
                int length = GetStreamLength(dict);
                byte[] bytes = this.lexer.ReadStream(length);
#if true_
        if (dict.Elements.GetString("/Filter") == "/FlateDecode")
        {
          if (dict.Elements["/Subtype"] == null)
          {
            try
            {
              byte[] decoded = Filtering.FlateDecode.Decode(bytes);
              if (decoded.Length == 0)
                goto End;
              string pageContent = Filtering.FlateDecode.DecodeToString(bytes);
              if (pageContent.Length > 100)
                pageContent = pageContent.Substring(pageContent.Length - 100);
              pageContent.GetType();
              bytes = decoded;
              dict.Elements.Remove("/Filter");
              dict.Elements.SetInteger("/Length", bytes.Length);
            }
            catch
            {
            }
          }
        End:;
        }
#endif
                PdfDictionary.PdfStream stream = new PdfDictionary.PdfStream(bytes, dict);
                dict.Stream = stream;
                ReadSymbol(Symbol.EndStream);
                symbol = ScanNextToken();
            }
            if (symbol != Symbol.EndObj && !fromObjectStream)
                throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            return pdfObject;
        }

        //public PdfObject ReadObject(PdfObject obj, bool includeReferences)

        // HACK solve problem more general
        internal int GetStreamLength(PdfDictionary dict)
        {
            if (dict.Elements["/F"] != null)
                throw new NotImplementedException("File streams are not yet implemented.");

            PdfItem value = dict.Elements["/Length"];
            if (value is PdfInteger)
                return Convert.ToInt32(value);
            else if (value is PdfReference)
            {
                ParserState state = SaveState();
                object length = ReadObject(null, ((PdfReference)value).ObjectID, false);
                RestoreState(state);
                int l = ((PdfIntegerObject)length).Value;
                dict.Elements["/Length"] = new PdfInteger(l);
                return l;
            }
            throw new InvalidOperationException("Cannot retrieve stream length.");
        }

        public PdfArray ReadArray(PdfArray array, bool includeReferences)
        {
            Debug.Assert(Symbol == Symbol.BeginArray);

            if (array == null)
                array = new PdfArray(this.document);

            int sp = this.stack.SP;
            ParseObject(Symbol.EndArray);
            int count = this.stack.SP - sp;
            PdfItem[] items = this.stack.ToArray(sp, count);
            this.stack.Reduce(count);
            for (int idx = 0; idx < count; idx++)
            {
                PdfItem val = items[idx];
                if (includeReferences && val is PdfReference)
                    val = ReadReference((PdfReference)val, includeReferences);
                array.Elements.Add(val);
            }
            return array;
        }

#if DEBUG_
    static int ReadDictionaryCounter;
#endif
        internal PdfDictionary ReadDictionary(PdfDictionary dict, bool includeReferences)
        {
            Debug.Assert(Symbol == Symbol.BeginDictionary);

#if DEBUG_
      ReadDictionaryCounter++;
      Debug.WriteLine(ReadDictionaryCounter.ToString());
      if (ReadDictionaryCounter == 101)
        GetType();
#endif

            if (dict == null)
                dict = new PdfDictionary(this.document);
            DictionaryMeta meta = dict.Meta;

            int sp = this.stack.SP;
            ParseObject(Symbol.EndDictionary);
            int count = this.stack.SP - sp;
            Debug.Assert(count % 2 == 0);
            PdfItem[] items = this.stack.ToArray(sp, count);
            this.stack.Reduce(count);
            for (int idx = 0; idx < count; idx += 2)
            {
                PdfItem val = items[idx];
                if (!(val is PdfName))
                    throw new PdfReaderException("name expected");
                string key = ((PdfName)val).ToString();
#if DEBUG_
        if (key == "/ID")
        {
          GetType();
          char x = ((PdfString)(((PdfArray)items[idx + 1]).Elements[0])).Value[0];
          x.GetType();
        }
#endif
                val = items[idx + 1];
                if (includeReferences && val is PdfReference)
                    val = ReadReference((PdfReference)val, includeReferences);
                dict.Elements[key] = val;
            }
            return dict;
        }

#if DEBUG_
    static int ParseObjectCounter;
#endif
        /// <summary>
        /// Parses whatever comes until the specified stop symbol is reached.
        /// </summary>
        void ParseObject(Symbol stop)
        {
#if DEBUG_
      ParseObjectCounter++;
      Debug.WriteLine(ParseObjectCounter.ToString());
      if (ParseObjectCounter == 178)
        GetType();
#endif
            Symbol symbol;
            while ((symbol = ScanNextToken()) != Symbol.Eof)
            {
                if (symbol == stop)
                    return;

                switch (symbol)
                {
                    case Symbol.Comment:
                        // ignore comments
                        break;

                    case Symbol.Null:
                        this.stack.Shift(PdfNull.Value);
                        break;

                    case Symbol.Boolean:
                        this.stack.Shift(new PdfBoolean(this.lexer.TokenToBoolean));
                        break;

                    case Symbol.Integer:
                        this.stack.Shift(new PdfInteger(this.lexer.TokenToInteger));
                        break;

                    case Symbol.UInteger:
                        this.stack.Shift(new PdfUInteger(this.lexer.TokenToUInteger));
                        break;

                    case Symbol.Real:
                        this.stack.Shift(new PdfReal(this.lexer.TokenToReal));
                        break;

                    case Symbol.String:
                        //this.stack.Shift(new PdfString(this.lexer.Token, PdfStringFlags.PDFDocEncoding));
                        var pdfString = new PdfString(this.lexer.Token, PdfStringFlags.RawEncoding);
                        this.stack.Shift(pdfString);
                        break;

                    case Symbol.UnicodeString:
                        this.stack.Shift(new PdfString(this.lexer.Token, PdfStringFlags.Unicode));
                        break;

                    case Symbol.HexString:
                        this.stack.Shift(new PdfString(this.lexer.Token, PdfStringFlags.HexLiteral));
                        break;

                    case Symbol.UnicodeHexString:
                        this.stack.Shift(new PdfString(this.lexer.Token, PdfStringFlags.Unicode | PdfStringFlags.HexLiteral));
                        break;

                    case Symbol.Name:
                        this.stack.Shift(new PdfName(this.lexer.Token));
                        break;

                    case Symbol.R:
                        {
                            Debug.Assert(this.stack.GetItem(-1) is PdfInteger && this.stack.GetItem(-2) is PdfInteger);
                            PdfObjectID objectID = new PdfObjectID(this.stack.GetInteger(-2), this.stack.GetInteger(-1));

                            PdfReference iref = this.document.irefTable[objectID];
                            if (iref == null)
                            {
                                // If a document has more than one PdfXRefTable it is possible that the first trailer has
                                // indirect references to objects whos iref entry is not yet read in.
                                if (this.document.irefTable.IsUnderConstruction)
                                {
                                    // XRefTable not complete when trailer is read. Create temporary irefs that are
                                    // removed later in PdfTrailer.FixXRefs.
                                    iref = new PdfReference(objectID, 0);
                                    this.stack.Reduce(iref, 2);
                                    break;
                                }
                                // PDF Reference section 3.2.9:
                                // An indirect reference to an undefined object is not an error;
                                // it is simply treated as a reference to the null object.
                                this.stack.Reduce(PdfNull.Value, 2);
                                // Let's see what null objects are good for...
                                //Debug.Assert(false, "Null object detected!");
                                //this.stack.Reduce(PdfNull.Value, 2);
                            }
                            else
                                this.stack.Reduce(iref, 2);
                            break;
                        }

                    case Symbol.BeginArray:
                        PdfArray array = new PdfArray(this.document);
                        ReadArray(array, false);
                        this.stack.Shift(array);
                        break;

                    case Symbol.BeginDictionary:
                        PdfDictionary dict = new PdfDictionary(this.document);
                        ReadDictionary(dict, false);
                        this.stack.Shift(dict);
                        break;

                    case Symbol.BeginStream:
                        throw new NotImplementedException();

                    default:
                        string error = this.lexer.Token;
                        Debug.Assert(false, "Unexpected: " + error);
                        break;
                }
            }
            throw new PdfReaderException("Unexpected end of file.");
        }

        Symbol ScanNextToken()
        {
            return this.lexer.ScanNextToken();
        }

        //protected Symbol ScanNextToken(bool testReference)
        //{
        //  return this.lexer.ScanNextToken(testReference);
        //}

        Symbol ScanNextToken(out string token)
        {
            Symbol symbol = this.lexer.ScanNextToken();
            token = this.lexer.Token;
            return symbol;
        }

        //protected Symbol ScanNextToken(out string token, bool testReference)
        //{
        //  Symbol symbol = this.lexer.ScanNextToken(testReference);
        //  token = this.lexer.Token;
        //  return symbol;
        //}

        //    internal object ReadObject(int position)
        //    {
        //      this.lexer.Position = position;
        //      return ReadObject(false);
        //    }
        //
        //    internal virtual object ReadObject(bool directObject)
        //    {
        //      throw new InvalidOperationException("PdfParser.ReadObject() base class called");
        //    }

        /// <summary>
        /// Reads the object ID and the generation and sets it into the specified object.
        /// </summary>
        void ReadObjectID(PdfObject obj)
        {
            int objectNubmer = ReadInteger();
            int generationNumber = ReadInteger();
            ReadSymbol(Symbol.Obj);
            if (obj != null)
                obj.SetObjectID(objectNubmer, generationNumber);
        }

        PdfItem ReadReference(PdfReference iref, bool includeReferences)
        {
            throw new NotImplementedException("ReadReference");
        }

        /// <summary>
        /// Reads the next symbol that must be the specified one.
        /// </summary>
        Symbol ReadSymbol(Symbol symbol)
        {
            Symbol current = this.lexer.ScanNextToken();
            if (symbol != current)
                throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            return current;
        }

        /// <summary>
        /// Reads the next token that must be the specified one.
        /// </summary>
        Symbol ReadToken(string token)
        {
            Symbol current = this.lexer.ScanNextToken();
            if (token != this.lexer.Token)
                throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            return current;
        }

        /// <summary>
        /// Reads a name from the PDF data stream. The preceding slash is part of the result string.
        /// </summary>
        string ReadName()
        {
            string name;
            Symbol symbol = ScanNextToken(out name);
            if (symbol != Symbol.Name)
                throw new PdfReaderException(PSSR.UnexpectedToken(name));
            return name;
        }
        /*
            /// <summary>
            /// Reads a string immediately or (optionally) indirectly from the PDF data stream.
            /// </summary>
            protected string ReadString(bool canBeIndirect)
            {
              Symbol symbol = Symbol.None; //this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.String || symbol == Symbol.HexString)
                return this.lexer.Token;
              else if (symbol == Symbol.R)
              {
                int position = this.lexer.Position;
                MoveToObject(this.lexer.Token);
                ReadObjectID(null);
                string s = ReadString();
                ReadSymbol(Symbol.EndObj);
                this.lexer.Position = position;
                return s;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            protected string ReadString()
            {
              return ReadString(false);
            }

            /// <summary>
            /// Reads a string immediately or (optionally) indirectly from the PDF data stream.
            /// </summary>
            protected bool ReadBoolean(bool canBeIndirect)
            {
              Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.Boolean)
                return this.lexer.TokenToBoolean;
              else if (symbol == Symbol.R)
              {
                int position = this.lexer.Position;
                MoveToObject(this.lexer.Token);
                ReadObjectID(null);
                bool b = ReadBoolean();
                ReadSymbol(Symbol.EndObj);
                this.lexer.Position = position;
                return b;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            protected bool ReadBoolean()
            {
              return ReadBoolean(false);
            }
        */
        /// <summary>
        /// Reads an integer value directly from the PDF data stream.
        /// </summary>
        public int ReadInteger(bool canBeIndirect)
        {
            Symbol symbol = this.lexer.ScanNextToken();
            if (symbol == Symbol.Integer)
                return this.lexer.TokenToInteger;
            else if (symbol == Symbol.R)
            {
                int position = this.lexer.Position;
                //        MoveToObject(this.lexer.Token);
                ReadObjectID(null);
                int n = ReadInteger();
                ReadSymbol(Symbol.EndObj);
                this.lexer.Position = position;
                return n;
            }
            throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
        }

        public int ReadInteger()
        {
            return ReadInteger(false);
        }

        //    /// <summary>
        //    /// Reads a real value directly or (optionally) indirectly from the PDF data stream.
        //    /// </summary>
        //    double ReadReal(bool canBeIndirect)
        //    {
        //      Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
        //      if (symbol == Symbol.Real || symbol == Symbol.Integer)
        //        return this.lexer.TokenToReal;
        //      else if (symbol == Symbol.R)
        //      {
        //        int position = this.lexer.Position;
        ////        MoveToObject(this.lexer.Token);
        //        ReadObjectID(null);
        //        double f = ReadReal();
        //        ReadSymbol(Symbol.EndObj);
        //        this.lexer.Position = position;
        //        return f;
        //      }
        //      throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
        //    }
        //
        //    double ReadReal()
        //    {
        //      return ReadReal(false);
        //    }

        //    /// <summary>
        //    /// Reads an object from the PDF input stream. If the object has a specialized parser, it it used.
        //    /// </summary>
        //    public static PdfObject ReadObject(PdfObject pdfObject, PdfObjectID objectID)
        //    {
        //      if (pdfObject == null)
        //        throw new ArgumentNullException("pdfObject");
        //      if (pdfObject.Document == null)
        //        throw new ArgumentException(PSSR.OwningDocumentRequired, "pdfObject");
        //
        //      Type type = pdfObject.GetType();
        //      PdfParser parser = CreateParser(pdfObject.Document, type);
        //      return parser.ReadObject(pdfObject, objectID, false);
        //    }

        /// <summary>
        /// Reads an object from the PDF input stream using the default parser.
        /// </summary>
        public static PdfObject ReadObject(PdfDocument owner, PdfObjectID objectID)
        {
            if (owner == null)
                throw new ArgumentNullException("owner");

            Parser parser = new Parser(owner);
            return parser.ReadObject(null, objectID, false);
        }

        /// <summary>
        /// Reads the iref table and the trailer dictionary.
        /// </summary>
        internal PdfTrailer ReadTrailer()
        {
            //Symbol symbol;
            //string token;
            //int xrefOffset = 0;
            int length = lexer.PdfLength;
#if true
            string trail = this.lexer.ReadRawString(length - 131, 130); //lexer.Pdf.Substring(length - 30);
            int idx = trail.IndexOf("startxref");
            this.lexer.Position = length - 131 + idx;
#else
      string trail = this.lexer.ReadRawString(length - 31, 30); //lexer.Pdf.Substring(length - 30);
      int idx = trail.IndexOf("startxref");
      this.lexer.Position = length - 31 + idx;
#endif
            ReadSymbol(Symbol.StartXRef);
            this.lexer.Position = ReadInteger();

            // Read all trailers
            PdfTrailer trailer;
            while (true)
            {
                trailer = ReadXRefTableAndTrailer(this.document.irefTable);
                if (trailer == null)
                {
                    document.trailer = new PdfTrailer(document);
                    break;
                }
                // 1st trailer seems to be the best..
                if (this.document.trailer == null)
                    this.document.trailer = trailer;
                int prev = trailer.Elements.GetInteger(PdfTrailer.Keys.Prev);
                if (prev == 0)
                    break;
                //if (prev > this.lexer.PdfLength)
                //  break;
                this.lexer.Position = prev;
            }

            return this.document.trailer;
        }

        /// <summary>
        /// 
        /// </summary>
        PdfTrailer ReadXRefTableAndTrailer(PdfReferenceTable xrefTable)
        {
            Debug.Assert(xrefTable != null);

            Symbol symbol = ScanNextToken();
            // Is it an xref stream?
            if (symbol == Symbol.Integer)
            {
                var xrefReader = new XrefStreamReader(document, this, lexer);
                return xrefReader.Read();
            }
            if (symbol != Symbol.XRef)
                throw new PdfReaderException(PSSR.InvalidPdf + "\r\nThe Keyword 'startxref' does not point to the XREF-Table");
            while (true)
            {
                symbol = ScanNextToken();
                if (symbol == Symbol.Integer)
                {
                    int start = this.lexer.TokenToInteger;
                    int length = ReadInteger();
                    for (int id = start; id < start + length; id++)
                    {
                        int position = ReadInteger();
                        int generation = ReadInteger();
                        ReadSymbol(Symbol.Keyword);
                        string token = lexer.Token;
                        // Skip start entry
                        if (id == 0)
                            continue;
                        // Skip unused entries.
                        if (token != "n")
                            continue;
                        // Even it is restricted, an object can exists in more than one subsection.
                        // (PDF Reference Implementation Notes 15).
                        PdfObjectID objectID = new PdfObjectID(id, generation);
                        // Ignore the latter one
                        if (xrefTable.Contains(objectID))
                            continue;
                        xrefTable.Add(new PdfReference(objectID, position));
                    }
                }
                else if (symbol == Symbol.Trailer)
                {
                    ReadSymbol(Symbol.BeginDictionary);
                    PdfTrailer trailer = new PdfTrailer(this.document);
                    this.ReadDictionary(trailer, false);
                    return trailer;
                }
                else
                    throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }
        }

        /// <summary>
        /// Parses a PDF date string.
        /// </summary>
        internal static DateTime ParseDateTime(string date, DateTime errorValue)
        {
            DateTime datetime = errorValue;
            try
            {
                if (date.StartsWith("D:"))
                {
                    // Format is
                    // D:YYYYMMDDHHmmSSOHH'mm'
                    //   ^2      ^10   ^16 ^20
                    int length = date.Length;
                    int year = 0, month = 0, day = 0, hour = 0, minute = 0, second = 0, hh = 0, mm = 0;
                    char o = 'Z';
                    if (length >= 10)
                    {
                        year = Int32.Parse(date.Substring(2, 4));
                        month = Int32.Parse(date.Substring(6, 2));
                        day = Int32.Parse(date.Substring(8, 2));
                        if (length >= 16)
                        {
                            hour = Int32.Parse(date.Substring(10, 2));
                            minute = Int32.Parse(date.Substring(12, 2));
                            second = Int32.Parse(date.Substring(14, 2));
                            if (length >= 23)
                            {
                                if ((o = date[16]) != 'Z')
                                {
                                    hh = Int32.Parse(date.Substring(17, 2));
                                    mm = Int32.Parse(date.Substring(20, 2));
                                }
                            }
                        }
                    }
                    datetime = new DateTime(year, month, day, hour, minute, second);
                    if (o != 'Z')
                    {
                        TimeSpan ts = new TimeSpan(hh, mm, 0);
                        if (o == '+')
                            datetime.Add(ts);
                        else
                            datetime.Subtract(ts);
                    }
                }
                else
                {
                    // Some libraries use plain English format.
                    datetime = DateTime.Parse(date);
                }
            }
            catch { }
            return datetime;
        }

        //    /// <summary>
        //    /// Creates a parser for the specified PDF object type. A PDF object can define a specialized
        //    /// parser in the optional PdfObjectInfoAttribute. If no parser is specified, the default
        //    /// Parser object is returned.
        //    /// </summary>
        //    public static Parser CreateParser(PdfDocument document, Type pdfObjectType)
        //    {
        //      // TODO: ParserFactory
        //      object[] attribs = null; //pdfObjectType.GetCustomAttributes(typeof(PdfObjectInfoAttribute), false);
        //      if (attribs.Length == 1)
        //      {
        //        PdfObjectInfoAttribute attrib = null; //(PdfObjectInfoAttribute)attribs[0];
        //        Type parserType = attrib.Parser;
        //        if (parserType != null)
        //        {
        //          ConstructorInfo ctorInfo = parserType.GetConstructor(
        //            BindingFlags.Public | BindingFlags.NonPublic | BindingFlags.Instance, null,
        //            new Type[]{typeof(PdfDocument)}, null);
        //          Parser parser = (Parser)ctorInfo.Invoke(new object[]{document});
        //          Debug.Assert(parser != null, "Creation of parser failed.");
        //          return parser;
        //        }
        //      }
        //      return new Parser(document);
        //    }

        /*
            /// <summary>
            /// Reads a date value directly or (optionally) indirectly from the PDF data stream.
            /// </summary>
            protected DateTime ReadDate(bool canBeIndirect)
            {
              Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.String)
              {
                // D:YYYYMMDDHHmmSSOHH'mm'
                //   ^2      ^10   ^16 ^20
                string date = this.lexer.Token;
                int length = date.Length;
                int year = 0, month = 0, day = 0, hour = 0, minute = 0, second = 0, hh = 0, mm = 0;
                char o = 'Z';
                if (length >= 10)
                {
                  year = Int32.Parse(date.Substring(2, 4));
                  month = Int32.Parse(date.Substring(6, 2));
                  day = Int32.Parse(date.Substring(8, 2));
                  if (length >= 16)
                  {
                    hour = Int32.Parse(date.Substring(10, 2));
                    minute = Int32.Parse(date.Substring(12, 2));
                    second = Int32.Parse(date.Substring(14, 2));
                    if (length >= 23)
                    {
                      if ((o = date[16]) != 'Z')
                      {
                        hh = Int32.Parse(date.Substring(17, 2));
                        mm = Int32.Parse(date.Substring(20, 2));
                      }
                    }
                  }
                }
                DateTime datetime = new DateTime(year, month, day, hour, minute, second);
                if (o != 'Z')
                {
                  TimeSpan ts = new TimeSpan(hh, mm, 0);
                  if (o == '+')
                    datetime.Add(ts);
                  else
                    datetime.Subtract(ts);
                }
                return datetime;
              }
              else if (symbol == Symbol.R)
              {
                int position = this.lexer.Position;
                MoveToObject(this.lexer.Token);
                ReadObjectID(null);
                DateTime d = ReadDate();
                ReadSymbol(Symbol.EndObj);
                this.lexer.Position = position;
                return d;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            protected DateTime ReadDate()
            {
              return ReadDate(false);
            }

            /// <summary>
            /// Reads a PdfRectangle value directly or (optionally) indirectly from the PDF data stream.
            /// </summary>
            protected PdfRectangle ReadRectangle(bool canBeIndirect)
            {
              Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.BeginArray)
              {
                PdfRectangle rect = new PdfRectangle();
                rect.X1 = ReadReal();
                rect.Y1 = ReadReal();
                rect.X2 = ReadReal();
                rect.Y2 = ReadReal();
                ReadSymbol(Symbol.EndArray);
                return rect;
              }
              else if (symbol == Symbol.R)
              {
                int position = this.lexer.Position;
                MoveToObject(this.lexer.Token);
                ReadObjectID(null);
                PdfRectangle rect = ReadRectangle();
                ReadSymbol(Symbol.EndObj);
                this.lexer.Position = position;
                return rect;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            /// <summary>
            /// Short cut for ReadRectangle(false).
            /// </summary>
            protected PdfRectangle ReadRectangle()
            {
              return ReadRectangle(false);
            }

            /// <summary>
            /// Reads a generic dictionary.
            /// </summary>
            protected PdfDictionary ReadDictionary(bool canBeIndirect)
            {
              // Just read over dictionary
              PdfDictionary dictionary = new PdfDictionary();
              Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.BeginDictionary)
              {
                int nestingLevel = 0;
                symbol = ScanNextToken();
                while (symbol != Symbol.Eof)
                {
                  switch (symbol)
                  {
                    case Symbol.BeginDictionary:
                      nestingLevel++;
                      break;

                    case Symbol.EndDictionary:
                      if (nestingLevel == 0)
                        return dictionary;
                      else
                        nestingLevel--;
                      break;
                  }
                  symbol = ScanNextToken();
                }
                Debug.Assert(false, "Must not come here");
                return dictionary;
              }
              else if (symbol == Symbol.R)
              {
                return dictionary;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            /// <summary>
            /// Short cut for ReadDictionary(false).
            /// </summary>
            protected PdfDictionary ReadDictionary()
            {
              return ReadDictionary(false);
            }

            /// <summary>
            /// Reads a generic array.
            /// </summary>
            protected PdfArray ReadArray(bool canBeIndirect)
            {
              // Just read over array
              PdfArray array = new PdfArray();
              Symbol symbol = this.lexer.ScanNextToken(canBeIndirect);
              if (symbol == Symbol.BeginArray)
              {
                int nestingLevel = 0;
                symbol = ScanNextToken();
                while (symbol != Symbol.Eof)
                {
                  switch (symbol)
                  {
                    case Symbol.BeginArray:
                      nestingLevel++;
                      break;

                    case Symbol.EndArray:
                      if (nestingLevel == 0)
                        return array;
                      else
                        nestingLevel--;
                      break;
                  }
                  symbol = ScanNextToken();
                }
                Debug.Assert(false, "Must not come here");
                return array;
              }
              else if (symbol == Symbol.R)
              {
                return array;
              }
              throw new PdfReaderException(PSSR.UnexpectedToken(this.lexer.Token));
            }

            protected PdfArray ReadArray()
            {
              return ReadArray(false);
            }

            protected object ReadGeneric(KeysMeta meta, string token)
            {
              KeyDescriptor descriptor =  meta[token];
              Debug.Assert(descriptor != null);
              object result = null;
              switch (descriptor.KeyType & KeyType.TypeMask)
              {
                case KeyType.Name:
                  result = ReadName();
                  break;

                case KeyType.String:
                  result = ReadString(descriptor.CanBeIndirect);
                  break;

                case KeyType.Boolean:
                  result = ReadBoolean(descriptor.CanBeIndirect);
                  break;

                case KeyType.Integer:
                  result = ReadInteger(descriptor.CanBeIndirect);
                  break;

                case KeyType.Real:
                  result = ReadReal(descriptor.CanBeIndirect);
                  break;

                case KeyType.Date:
                  result = ReadDate(descriptor.CanBeIndirect);
                  break;

                case KeyType.Rectangle:
                  result = ReadRectangle(descriptor.CanBeIndirect);
                  break;

                case KeyType.Array:
                  result = ReadArray(descriptor.CanBeIndirect);
                  break;

                case KeyType.Dictionary:
                  result = ReadDictionary(descriptor.CanBeIndirect);
                  break;

                case KeyType.Stream:
                  break;

                case KeyType.NumberTree:
                  throw new NotImplementedException("KeyType.NumberTree");

                case KeyType.NameOrArray:
                  char ch = this.lexer.MoveToNonWhiteSpace();
                  if (ch == '/')
                    result = ReadName();
                  else if (ch == '[')
                    result = ReadArray();
                  else
                    throw new NotImplementedException("KeyType.NameOrArray");
                  break;

                case KeyType.ArrayOrDictionary:
                  throw new NotImplementedException("KeyType.ArrayOrDictionary");
              }
              //Debug.Assert(false, "ReadGeneric");
              return result;
            }

            //    /// <summary>
            //    /// Gets the current symbol from the lexer.
            //    /// </summary>
            //    protected Symbol Symbol
            //    {
            //      get {return lexer.Symbol;}
            //    }
            //
            //    /// <summary>
            //    /// Gets the current token from the lexer.
            //    /// </summary>
            //    protected string Token
            //    {
            //      get {return lexer.Token.ToString();}
            //    }

            public static object Read(PdfObject o, string key)
            {
              return null;
            }
        */

        ParserState SaveState()
        {
            ParserState state = new ParserState();
            state.Position = this.lexer.Position;
            state.Symbol = this.lexer.Symbol;
            return state;
        }

        void RestoreState(ParserState state)
        {
            this.lexer.Position = state.Position;
            this.lexer.Symbol = state.Symbol;
        }

        class ParserState
        {
            public int Position;
            public Symbol Symbol;
        }
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Diagnostics;
using System.Collections;
using System.Globalization;
using System.Text;
using System.IO;
using PdfSharp.Pdf;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Security;
using PdfSharp.Pdf.Internal;
using PdfSharp.Internal;

namespace PdfSharp.Pdf.IO
{
  /// <summary>
  /// Encapsulates the arguments of the PdfPasswordProvider delegate.
  /// </summary>
  public class PdfPasswordProviderArgs
  {
    /// <summary>
    /// Sets the password to open the document with.
    /// </summary>
    public string Password;

    /// <summary>
    /// When set to true the PdfReader.Open function returns null indicating that no PdfDocument was created.
    /// </summary>
    public bool Abort;
  }

  /// <summary>
  /// A delegated used by the PdfReader.Open function to retrieve a password if the document is protected.
  /// </summary>
  public delegate void PdfPasswordProvider(PdfPasswordProviderArgs args);

  /// <summary>
  /// Represents the functionality for reading PDF documents.
  /// </summary>
  public static class PdfReader
  {
    /// <summary>
    /// Determines whether the file specified by its path is a PDF file by inspecting the first eight
    /// bytes of the data. If the file header has the form «%PDF-x.y» the function returns the version
    /// number as integer (e.g. 14 for PDF 1.4). If the file header is invalid or inaccessible
    /// for any reason, 0 is returned. The function never throws an exception. 
    /// </summary>
    public static int TestPdfFile(string path)
    {
      FileStream stream = null;
      try
      {
        int pageNumber;
        string realPath = PdfSharp.Drawing.XPdfForm.ExtractPageNumber(path, out pageNumber);
        if (File.Exists(realPath)) // prevent unwanted exceptions during debugging
        {
          stream = new FileStream(realPath, FileMode.Open, FileAccess.Read, FileShare.ReadWrite);
          byte[] bytes = new byte[1024];
          stream.Read(bytes, 0, 1024);
          return GetPdfFileVersion(bytes);
        }
      }
      catch { }
      finally
      {
        try
        {
          if (stream != null)
            stream.Close();
        }
        catch { }
      }
      return 0;
    }

    /// <summary>
    /// Determines whether the specified stream is a PDF file by inspecting the first eight
    /// bytes of the data. If the data begins with «%PDF-x.y» the function returns the version
    /// number as integer (e.g. 14 for PDF 1.4). If the data is invalid or inaccessible
    /// for any reason, 0 is returned. The function never throws an exception. 
    /// </summary>
    public static int TestPdfFile(Stream stream)
    {
      long pos = -1;
      try
      {
        pos = stream.Position;
        byte[] bytes = new byte[1024];
        stream.Read(bytes, 0, 1024);
        return GetPdfFileVersion(bytes);
      }
      catch { }
      finally
      {
        try
        {
          if (pos != -1)
            stream.Position = pos;
        }
        catch { }
      }
      return 0;
    }

    /// <summary>
    /// Determines whether the specified data is a PDF file by inspecting the first eight
    /// bytes of the data. If the data begins with «%PDF-x.y» the function returns the version
    /// number as integer (e.g. 14 for PDF 1.4). If the data is invalid or inaccessible
    /// for any reason, 0 is returned. The function never throws an exception. 
    /// </summary>
    public static int TestPdfFile(byte[] data)
    {
      return GetPdfFileVersion(data);
    }

    /// <summary>
    /// Implements scanning the PDF file version.
    /// </summary>
    internal static int GetPdfFileVersion(byte[] bytes)
    {
#if !SILVERLIGHT
      try
      {
        // Acrobat accepts headers like «%!PS-Adobe-N.n PDF-M.m»...
        string header = Encoding.ASCII.GetString(bytes);
        if (header[0] == '%' || header.IndexOf("%PDF")>=0)
        {
          int ich = header.IndexOf("PDF-");
          if (ich > 0 && header[ich + 5] == (byte)'.')
          {
            char major = header[ich + 4];
            char minor = header[ich + 6];
            if (major >= '1' && major < '2' && minor >= '0' && minor <= '9')
              return (major - '0') * 10 + (minor - '0');
          }
        }
      }
      catch {}
      return 0;
#else
      return 50; // AGHACK
#endif
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path, PdfDocumentOpenMode openmode)
    {
      return Open(path, null, openmode, null);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path, PdfDocumentOpenMode openmode, PdfPasswordProvider provider)
    {
      return Open(path, null, openmode, provider);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path, string password, PdfDocumentOpenMode openmode)
    {
      return Open(path, password, openmode, null);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path, string password, PdfDocumentOpenMode openmode, PdfPasswordProvider provider)
    {
      PdfDocument document;
      Stream stream = new FileStream(path, FileMode.Open, FileAccess.Read);
      try
      {
        document = PdfReader.Open(stream, password, openmode, provider);
        if (document != null)
        {
          document.fullPath = Path.GetFullPath(path);
        }
      }
      finally
      {
        if (stream != null)
          stream.Close();
      }
      return document;
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path)
    {
      return Open(path, null, PdfDocumentOpenMode.Modify, null);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(string path, string password)
    {
      return Open(path, password, PdfDocumentOpenMode.Modify, null);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(Stream stream, PdfDocumentOpenMode openmode)
    {
      return Open(stream, null, openmode);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(Stream stream, PdfDocumentOpenMode openmode, PdfPasswordProvider passwordProvider)
    {
      return Open(stream, null, openmode);
    }
    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(Stream stream, string password, PdfDocumentOpenMode openmode)
    {
      return Open(stream, password, openmode, null);
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(Stream stream, string password, PdfDocumentOpenMode openmode, PdfPasswordProvider passwordProvider)
    {
      PdfDocument document = null;
      try
      {
        Lexer lexer = new Lexer(stream);
        document = new PdfDocument(lexer);
        document.state |= DocumentState.Imported;
        document.openMode = openmode;
        document.fileSize = stream.Length;

        // Get file version
        byte[] header = new byte[1024];
        stream.Position = 0;
        stream.Read(header, 0, 1024);
        document.version = GetPdfFileVersion(header);
        if (document.version == 0)
          throw new InvalidOperationException(PSSR.InvalidPdf);

        // Read all trailers
        document.irefTable.IsUnderConstruction = true;
        Parser parser = new Parser(document);
        document.trailer = parser.ReadTrailer();

        document.irefTable.IsUnderConstruction = false;

        // Is document encrypted?
        PdfReference xrefEncrypt = document.trailer.Elements[PdfTrailer.Keys.Encrypt] as PdfReference;
        if (xrefEncrypt != null)
        {
          //xrefEncrypt.Value = parser.ReadObject(null, xrefEncrypt.ObjectID, false);
          PdfObject encrypt = parser.ReadObject(null, xrefEncrypt.ObjectID, false);

          encrypt.Reference = xrefEncrypt;
          xrefEncrypt.Value = encrypt;
          PdfStandardSecurityHandler securityHandler = document.SecurityHandler;
        TryAgain:
          PasswordValidity validity = securityHandler.ValidatePassword(password);
          if (validity == PasswordValidity.Invalid)
          {
            if (passwordProvider != null)
            {
              PdfPasswordProviderArgs args = new PdfPasswordProviderArgs();
              passwordProvider(args);
              if (args.Abort)
                return null;
              password = args.Password;
              goto TryAgain;
            }
            else
            {
              if (password == null)
                throw new PdfReaderException(PSSR.PasswordRequired);
              else
                throw new PdfReaderException(PSSR.InvalidPassword);
            }
          }
          else if (validity == PasswordValidity.UserPassword && openmode == PdfDocumentOpenMode.Modify)
          {
            if (passwordProvider != null)
            {
              PdfPasswordProviderArgs args = new PdfPasswordProviderArgs();
              passwordProvider(args);
              if (args.Abort)
                return null;
              password = args.Password;
              goto TryAgain;
            }
            else
              throw new PdfReaderException(PSSR.OwnerPasswordRequired);
          }
        }
        else
        {
          if (password != null)
          {
            // Password specified but document is not encrypted.
            // ignore
          }
        }

        // read all Objects from Object-Streams
        var osr = new ObjectStreamReader(document, parser, lexer);
        osr.UncompressObjects();

        PdfReference[] irefs = document.irefTable.AllReferences;
        int count = irefs.Length;

        // Read all indirect objects
        for (int idx = 0; idx < count; idx++)
        {
          PdfReference iref = irefs[idx];
          if (iref.Value == null)
          {
            try
            {
              Debug.Assert(document.irefTable.Contains(iref.ObjectID));
              PdfObject pdfObject = parser.ReadObject(null, iref.ObjectID, false);
              Debug.Assert(pdfObject.Reference == iref);
              pdfObject.Reference = iref;
              Debug.Assert(pdfObject.Reference.Value != null, "something got wrong");
            }
            catch (Exception ex)
            {
              Debug.WriteLine(ex.Message);
            }
          }
          else
          {
            Debug.Assert(document.irefTable.Contains(iref.ObjectID));
            iref.GetType();
          }
          // Set maximum object number
          document.irefTable.maxObjectNumber = Math.Max(document.irefTable.maxObjectNumber, iref.ObjectNumber);
        }
        // Encrypt all objects
        if (xrefEncrypt != null)
        {
          document.SecurityHandler.EncryptDocument();
        }

        // Fix references of trailer values and then objects and irefs are consistent.
        document.trailer.Finish();

#if DEBUG_
        // Some tests...
        PdfReference[] reachables = document.xrefTable.TransitiveClosure(document.trailer);
        reachables.GetType();
        reachables = document.xrefTable.AllXRefs;
        document.xrefTable.CheckConsistence();
#endif

        if (openmode == PdfDocumentOpenMode.Modify)
        {
          // Create new or change existing document IDs
          if (document.Internals.SecondDocumentID == "")
            document.trailer.CreateNewDocumentIDs();
          else
          {
            byte[] agTemp = Guid.NewGuid().ToByteArray();
            document.Internals.SecondDocumentID = PdfEncoders.RawEncoding.GetString(agTemp, 0, agTemp.Length);
          }

          // Change modification date
          document.Info.ModificationDate = DateTime.Now;

          // Remove all unreachable objects
          int removed = document.irefTable.Compact();
          if (removed != 0)
            Debug.WriteLine("Number of deleted unreachable objects: " + removed);

          // Force flattening of page tree
          PdfPages pages = document.Pages;

          //bool b = document.irefTable.Contains(new PdfObjectID(1108));
          //b.GetType();

          document.irefTable.CheckConsistence();
          document.irefTable.Renumber();
          document.irefTable.CheckConsistence();
        }
      }
      finally
      {
        //if (filestream != null)
        //  filestream.Close();
      }
      return document;
    }

    /// <summary>
    /// Opens an existing PDF document.
    /// </summary>
    public static PdfDocument Open(Stream stream)
    {
      return PdfReader.Open(stream, PdfDocumentOpenMode.Modify);
    }
  }
}
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using PdfSharp.Pdf.Advanced;
using System;
using System.Collections.Generic;
using System.Diagnostics;

namespace PdfSharp.Pdf.IO
{
    class XrefStreamReader
    {
        private readonly PdfDocument document;
        private readonly Parser parser;
        private readonly Lexer lexer;
        private int recursions;

        public XrefStreamReader(PdfDocument document, Parser parser, Lexer lexer)
        {
            this.document = document;
            this.parser = parser;
            this.lexer = lexer;
            recursions = 0;
        }

        public PdfTrailer Read()
        {
            var trailer = new PdfTrailer(document);
            var objId = lexer.TokenToInteger;
            lexer.ScanNextToken();
            Debug.Assert(lexer.Symbol == Symbol.Integer, "Expected an Integer");
            var generation = lexer.TokenToInteger;
            lexer.ScanNextToken();  // obj
            lexer.ScanNextToken();  // begin dictionary
            var dict = parser.ReadDictionary(trailer, false);
            Debug.Assert(dict.Elements.GetName("/Type") == "/XRef", "Expected a dictionary of type XRef");
            lexer.ScanNextToken();  // begin stream
            Debug.Assert(lexer.Symbol == Symbol.BeginStream, "Expected a Stream");
            var length = parser.GetStreamLength(dict);
            var bytes = lexer.ReadStream(length);
            lexer.ScanNextToken();  // endstream
            dict.CreateStream(bytes);
            bytes = dict.Stream.UnfilteredValue;
            var decodeParams = dict.Elements.GetDictionary("/DecodeParms");
            if (decodeParams != null)
            {
                var width = decodeParams.Elements.GetInteger("/Columns");
                var predictor = decodeParams.Elements.GetInteger("/Predictor");
                if (predictor != 12)
                    throw new PdfReaderException("Unsupported Predictor " + predictor + ". Only Type 12 is supported");
                if (bytes.Length % (width + 1) != 0)
                    throw new PdfSharpException(String.Format("Length of Xref Stream ({0}) is not a multiple of {1}", bytes.Length, width + 1));
                bytes = Unpredict(bytes, width);
            }
            var lastObjectIdPlusOne = dict.Elements.GetInteger("/Size");

            // See Pdf Reference 1.7, Section 7.5.8.2
            var sections = new [] { 0, lastObjectIdPlusOne };    // assume single section
            var index = dict.Elements.GetArray("/Index");
            if (index != null)
            {
                sections = new int[index.Elements.Count];
                for (var i = 0; i < sections.Length; i++)
                    sections[i] = index.Elements.GetInteger(i);
            }
            var columns = dict.Elements.GetArray("/W");
            if (columns.Elements.Count != 3)
                throw new PdfReaderException("Expected W-Array to be of length 3. Instead it was of length " + columns.Elements.Count);
            var colWidths = new int[columns.Elements.Count];
            for (var i = 0; i < colWidths.Length; i++)
                colWidths[i] = columns.Elements.GetInteger(i);

            // See Pdf Reference 1.7, Section 7.5.8.3
            var sectionIndex = 0;
            var streamIndex = 0;
            do
            {
                var curObjectId = sections[sectionIndex];
                var objCount = sections[sectionIndex + 1];
                var numRead = 0;
                while (numRead < objCount)
                {
                    var type = ReadInteger(colWidths[0], bytes, streamIndex);
                    streamIndex += colWidths[0];
                    var fileOffset = ReadInteger(colWidths[1], bytes, streamIndex);
                    streamIndex += colWidths[1];
                    var objGen = ReadInteger(colWidths[2], bytes, streamIndex);
                    streamIndex += colWidths[2];
                    numRead++;
                    var curObjId = curObjectId > 0 ? new PdfObjectID(curObjectId) : PdfObjectID.Empty;
                    if (type == 1)      // normal object
                    {
                        if (!document.irefTable.Contains(curObjId))
                            document.irefTable.Add(new PdfReference(curObjId, fileOffset));
                    }
                    else if (type == 2) // compressed object
                    {
                        var co = new PdfCompressedObject(curObjectId, fileOffset, objGen);
                        document.compressedObjects.Add(co);
                    }
                    curObjectId++;
                }
                sectionIndex += 2;
            } while (sectionIndex < sections.Length);

            if (dict.Elements.ContainsKey(PdfTrailer.Keys.Prev))
            {
                var prev = dict.Elements.GetInteger(PdfTrailer.Keys.Prev);
                lexer.Position = prev;
                lexer.ScanNextToken();
                recursions++;
                Read();
                recursions--;
            }

            if (recursions == 0)
            {
                trailer.Elements.Remove(PdfTrailer.Keys.Prev);
                trailer.Elements.Remove("/DecodeParms");
                trailer.Elements.Remove("/Filter");
                trailer.Elements.Remove("/Index");
                trailer.Elements.Remove("/W");
            }

            return trailer;
        }

        private byte[] Unpredict(byte[] data, int rowWidth)
        {
            var bytes = new List<byte>();
            var prevRow = new byte[rowWidth];
            var row = new byte[rowWidth + 1];
            var pos = 0;
            while (pos < data.Length)
            {
                Array.Copy(data, pos, row, 0, rowWidth + 1);
                if (row[0] != 2)
                    throw new PdfReaderException(String.Format("Unexpected Prefix {0} in Xref Stream Row. Expected '2'.", row[0]));
                for (var i = 1; i < row.Length; i++)
                {
                    var b = row[i];
                    b += prevRow[i - 1];
                    prevRow[i - 1] = b;
                    bytes.Add(b);
                }
                pos += rowWidth + 1;
            }
            return bytes.ToArray();
        }

        private static int ReadInteger(int count, byte[] data, int offset)
        {
            var result = 0;
            for (var i = 0; i < count; i++)
            {
                result <<= 8;
                result += data[offset + i];
            }
            return result;
        }
    }
}
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using System;
using System.IO;
using System.Security.Cryptography;
using System.Text;

namespace PdfSharp.Pdf.Security
{
    internal class AESEncryptor : RC4Encryptor, IEncryptor
    {
        public override void InitEncryptionKey(string password)
        {
            if (rValue == 5)
            {
                InitVersion5(password);
                return;
            }
            if (rValue == 6)
            {
                // http://esec-lab.sogeti.com/post/The-undocumented-password-validation-algorithm-of-Adobe-Reader-X
                // Reference Implementation: http://www.mupdf.com/docs/browse/source/pdf/pdf-crypt.c#459
                InitVersion6(password);
                return;
            }

            var userPad = PadPassword(password);
            encryptionKey = new byte[vValue >= 3 ? 16 : 5];

            md5.Initialize();
            md5.TransformBlock(userPad, 0, userPad.Length, userPad, 0);
            md5.TransformBlock(ownerValue, 0, ownerValue.Length, ownerValue, 0);

            // Split permission into 4 bytes
            var permission = new byte[4];
            permission[0] = (byte)pValue;
            permission[1] = (byte)(pValue >> 8);
            permission[2] = (byte)(pValue >> 16);
            permission[3] = (byte)(pValue >> 24);
            md5.TransformBlock(permission, 0, 4, permission, 0);
            md5.TransformBlock(documentId, 0, documentId.Length, documentId, 0);
            if (rValue >= 4 && !encryptMetadata)
            {
                var ff = new byte[] { 0xff, 0xff, 0xff, 0xff };
                md5.TransformBlock(ff, 0, ff.Length, ff, 0);
            }
            md5.TransformFinalBlock(permission, 0, 0);
            var digest = md5.Hash;
            md5.Initialize();
            // Create the hash 50 times (only for 128 bit)
            if (rValue >= 3)
            {
                for (var idx = 0; idx < 50; idx++)
                {
                    digest = md5.ComputeHash(digest);
                    md5.Initialize();
                }
            }
            Array.Copy(digest, 0, encryptionKey, 0, encryptionKey.Length);

            CreateOwnerKey(password);
            CreateUserKey(password);
        }

        /// <summary>
        /// Pdf Reference 1.7 Extension Level 3, Chapter 3.5.2, Algorithm 3.2a
        /// </summary>
        /// <param name="password"></param>
        protected void InitVersion5(string password)
        {
            // TODO: apply SASLprep to the password (RFC 4013, RFC 3454)
            if (password.Length > 127)
                password = password.Substring(0, 127);
            // split O and U into their components
            var oHash = new byte[32];
            var oValidation = new byte[8];
            var oSalt = new byte[8];
            var uHash = new byte[32];
            var uValidation = new byte[8];
            var uSalt = new byte[8];
            var aes256Cbc = new AesCryptoServiceProvider { KeySize = 256, Mode = CipherMode.CBC, Padding = PaddingMode.None };
            //var aesEcb = new AesCryptoServiceProvider { KeySize = 256, Mode = CipherMode.ECB };   // for /Perms-entry

            Array.Copy(ownerValue, oHash, 32);
            Array.Copy(ownerValue, 32, oValidation, 0, 8);
            Array.Copy(ownerValue, 40, oSalt, 0, 8);
            Array.Copy(userValue, uHash, 32);
            Array.Copy(userValue, 32, uValidation, 0, 8);
            Array.Copy(userValue, 40, uSalt, 0, 8);

            var pwdBytes = Encoding.UTF8.GetBytes(password);
            var oKeyBytes = new byte[pwdBytes.Length + 8 + 48];
            Array.Copy(pwdBytes, oKeyBytes, pwdBytes.Length);
            Array.Copy(oValidation, 0, oKeyBytes, pwdBytes.Length, 8);
            Array.Copy(userValue, 0, oKeyBytes, pwdBytes.Length + 8, 48);

            computedOwnerValue = new byte[32];
            Array.Copy(oKeyBytes, computedOwnerValue, 32);

            var haveOwnerPassword = PasswordMatchR5(oKeyBytes, ownerValue);
            if (haveOwnerPassword)
            {
                CreateEncryptionKeyR5(pwdBytes, oSalt, userValue);
                //oKeyBytes = new byte[pwdBytes.Length + 8 + 48];
                //Array.Copy(pwdBytes, oKeyBytes, pwdBytes.Length);
                //Array.Copy(oSalt, 0, oKeyBytes, pwdBytes.Length, 8);
                //Array.Copy(userValue, 0, oKeyBytes, pwdBytes.Length + 8, 48);
                //var sha = SHA256.Create();
                //var tempOwnerKey = sha.ComputeHash(oKeyBytes);
                //// TODO: Use AES256 !
                //using (var decryptor = aes256Cbc.CreateDecryptor(tempOwnerKey, new byte[] { 0 }))
                //{
                //    using (var ms = new MemoryStream(oeValue))
                //    {
                //        using (var cs = new CryptoStream(ms, decryptor, CryptoStreamMode.Read))
                //        {
                //            encryptionKey = new byte[32];
                //            cs.Read(encryptionKey, 0, 32);
                //        }
                //    }
                //}
            }
            else
            {
                oKeyBytes = new byte[pwdBytes.Length + 8];
                Array.Copy(pwdBytes, oKeyBytes, pwdBytes.Length);
                Array.Copy(uValidation, 0, oKeyBytes, pwdBytes.Length, 8);

                computedUserValue = new byte[32];
                Array.Copy(oKeyBytes, computedUserValue, 32);

                // if the result matches the first 32 bytes of ownerValue, we have the user password
                var haveUserPassword = PasswordMatchR5(oKeyBytes, userValue);
                if (haveUserPassword)
                {
                    CreateEncryptionKeyR5(pwdBytes, uSalt, null);
                    //oKeyBytes = new byte[pwdBytes.Length + 8];
                    //Array.Copy(pwdBytes, oKeyBytes, pwdBytes.Length);
                    //Array.Copy(uSalt, 0, oKeyBytes, pwdBytes.Length, 8);
                    //var sha = SHA256.Create();
                    //var tempOwnerKey = sha.ComputeHash(oKeyBytes);
                    //// TODO: Use AES256 !
                    //using (var decryptor = aes256Cbc.CreateDecryptor(tempOwnerKey, new byte[] { 0 }))
                    //{
                    //    using (var ms = new MemoryStream(ueValue))
                    //    {
                    //        using (var cs = new CryptoStream(ms, decryptor, CryptoStreamMode.Read))
                    //        {
                    //            encryptionKey = new byte[32];
                    //            cs.Read(encryptionKey, 0, 32);
                    //        }
                    //    }
                    //}
                }
            }
        }

        private void CreateEncryptionKeyR5(byte[] password, byte[] salt, byte[] uservalue)
        {
            var sha = SHA256.Create();
            var aes256Cbc = new AesCryptoServiceProvider { KeySize = 256, Mode = CipherMode.CBC, Padding = PaddingMode.None };
            var bufLen = password.Length + salt.Length + (uservalue != null ? 48 : 0);
            var buf = new byte[bufLen];
            Array.Copy(password, buf, password.Length);
            Array.Copy(salt, 0, buf, password.Length, salt.Length);
            if (uservalue != null)
                Array.Copy(uservalue, 0, buf, password.Length + salt.Length, 48);
            var key = sha.ComputeHash(buf);
            using (var decryptor = aes256Cbc.CreateDecryptor(key, new byte[] { 0 }))
            {
                using (var ms = new MemoryStream(ueValue))
                {
                    using (var cs = new CryptoStream(ms, decryptor, CryptoStreamMode.Read))
                    {
                        encryptionKey = new byte[32];
                        cs.Read(encryptionKey, 0, 32);
                    }
                }
            }
            aes256Cbc.Clear();
        }

        private void InitVersion6(string password)
        {
            // split O and U into their components
            var oSalt = new byte[8];
            var uSalt = new byte[8];
            var uKeySalt = new byte[8];
            var oKeySalt = new byte[8];
            var oKey = new byte[48];
            Array.Copy(ownerValue, 32, oSalt, 0, 8);
            Array.Copy(userValue, 32, uSalt, 0, 8);
            Array.Copy(userValue, 40, uKeySalt, 0, 8);
            Array.Copy(ownerValue, 40, oKeySalt, 0, 8);
            Array.Copy(userValue, oKey, 48);

            computedUserValue = new byte[32];
            computedOwnerValue = new byte[32];
            ValidateVersion6(password, uSalt, null, computedUserValue);
            ValidateVersion6(password, oSalt, oKey, computedOwnerValue);

            byte[] keyToDecrypt = null;
            byte[] salt = null;
            byte[] hashKey = null;
            if (CompareArrays(computedOwnerValue, ownerValue, 32))
            {
                keyToDecrypt = oeValue;
                salt = oKeySalt;
                hashKey = oKey;
            }
            else if (CompareArrays(computedUserValue, userValue, 32))
            {
                keyToDecrypt = ueValue;
                salt = uKeySalt;
            }

            if (keyToDecrypt != null)
            {
                encryptionKey = new byte[32];
                var hash = new byte[32];
                var iv = new byte[16];
                ValidateVersion6(password, salt, hashKey, hash);
                var aes256 = new AesCryptoServiceProvider { KeySize = 256, Mode = CipherMode.CBC, Padding = PaddingMode.None };
                using (var decryptor = aes256.CreateDecryptor(hash, iv))
                {
                    decryptor.TransformBlock(keyToDecrypt, 0, 32, encryptionKey, 0);
                }
                aes256.Clear();
            }
        }

        // straight conversion from http://www.mupdf.com/docs/browse/source/pdf/pdf-crypt.c#459
        private void ValidateVersion6(string password, byte[] salt, byte[] ownerKey, byte[] hash)
        {
            byte[] data = new byte[(128 + 64 + 48) * 64];
            byte[] block = new byte[64];
            int blockSize = 32;
            int dataLen = 0;
            int i, j, sum;

            var sha256 = SHA256.Create();
            var sha384 = SHA384.Create();
            var sha512 = SHA512.Create();
            var aes128 = new AesCryptoServiceProvider { BlockSize = 16 * 8, Mode = CipherMode.CBC };
            var pwdBytes = Encoding.UTF8.GetBytes(password);
            var iv = new byte[16];
            var aesKey = new byte[16];

            /* Step 1: calculate initial data block */
            sha256.TransformBlock(pwdBytes, 0, pwdBytes.Length, pwdBytes, 0);
            sha256.TransformBlock(salt, 0, salt.Length, salt, 0);
            if (ownerKey != null)
                sha256.TransformBlock(ownerKey, 0, ownerKey.Length, ownerKey, 0);
            sha256.TransformFinalBlock(salt, 0, 0);
            Array.Copy(sha256.Hash, block, sha256.HashSize / 8);
            for (i = 0; i < 64 || i < data[dataLen * 64 - 1] + 32; i++)
            {
                /* Step 2: repeat password and data block 64 times */
                Array.Copy(pwdBytes, data, pwdBytes.Length);
                Array.Copy(block, 0, data, pwdBytes.Length, blockSize);
                if (ownerKey != null)
                    Array.Copy(ownerKey, 0, data, pwdBytes.Length + blockSize, 48);
                dataLen = pwdBytes.Length + blockSize + (ownerKey != null ? 48 : 0);
                for (j = 1; j < 64; j++)
                    Array.Copy(data, 0, data, j * dataLen, dataLen);

                /* Step 3: encrypt data using data block as key and iv */
                Array.Copy(block, 16, iv, 0, 16);
                Array.Copy(block, 0, aesKey, 0, 16);
                using (var aesEnc = aes128.CreateEncryptor(aesKey, iv))
                {
                    var cnt = aesEnc.TransformBlock(data, 0, dataLen * 64, data, 0);

                    /* Step 4: determine SHA-2 hash size for this round */
                    for (j = 0, sum = 0; j < 16; j++)
                        sum += data[j];

                    /* Step 5: calculate data block for next round */
                    blockSize = 32 + (sum % 3) * 16;
                    switch (blockSize)
                    {
                        case 32:
                            sha256 = SHA256.Create();
                            sha256.TransformBlock(data, 0, dataLen * 64, data, 0);
                            sha256.TransformFinalBlock(data, 0, 0);
                            Array.Copy(sha256.Hash, block, sha256.HashSize / 8);
                            break;
                        case 48:
                            sha384 = SHA384.Create();
                            sha384.TransformBlock(data, 0, dataLen * 64, data, 0);
                            sha384.TransformFinalBlock(data, 0, 0);
                            Array.Copy(sha384.Hash, block, sha384.HashSize / 8);
                            break;
                        case 64:
                            sha512 = SHA512.Create();
                            sha512.TransformBlock(data, 0, dataLen * 64, data, 0);
                            sha512.TransformFinalBlock(data, 0, 0);
                            Array.Copy(sha512.Hash, block, sha512.HashSize / 8);
                            break;
                    }
                }
            }
            Array.Copy(block, hash, 32);
        }

        private static bool PasswordMatchR5(byte[] key, byte[] comparand)
        {
            var sha = SHA256.Create();
            var hash = sha.ComputeHash(key);
            for (var i = 0; i < 32; i++)
            {
                if (hash[i] != comparand[i])
                {
                    return false;
                }
            }
            return true;
        }

        /// <summary>
        /// Pdf Reference 1.7, Chapter 7.6.2, Algorithm #1
        /// </summary>
        /// <param name="id"></param>
        public override void CreateHashKey(PdfObjectID id)
        {
            if (rValue >= 5)
            {
                key = new byte[encryptionKey.Length];
                Array.Copy(encryptionKey, key, encryptionKey.Length);
                return;
            }
            var objectId = new byte[5];
            md5.Initialize();
            // Split the object number and generation
            objectId[0] = (byte)id.ObjectNumber;
            objectId[1] = (byte)(id.ObjectNumber >> 8);
            objectId[2] = (byte)(id.ObjectNumber >> 16);
            objectId[3] = (byte)id.GenerationNumber;
            objectId[4] = (byte)(id.GenerationNumber >> 8);
            var salt = new byte[] { 0x73, 0x41, 0x6C, 0x54 };
            var k = new byte[encryptionKey.Length + 9];
            Array.Copy(encryptionKey, k, encryptionKey.Length);
            Array.Copy(objectId, 0, k, encryptionKey.Length, objectId.Length);
            Array.Copy(salt, 0, k, encryptionKey.Length + objectId.Length, salt.Length);
            key = md5.ComputeHash(k);
            md5.Initialize();
            keySize = encryptionKey.Length + 5;
            if (keySize > 16)
                keySize = 16;
        }

        public override byte[] Encrypt(byte[] bytes)
        {
            if (bytes.Length <= 16)
                return bytes;

            var iv = new byte[16];
            Array.Copy(bytes, iv, 16);
            var aes = new AesCryptoServiceProvider { Mode = CipherMode.CBC, Padding = PaddingMode.None };
            var decryptor = aes.CreateDecryptor(key, iv);
            var output = new byte[bytes.Length - 16];
            try
            {
                var offset = decryptor.TransformBlock(bytes, 16, bytes.Length - 16, output, 0);
                var suffix = decryptor.TransformFinalBlock(bytes, 0, 0);
                Array.Copy(suffix, 0, output, offset, suffix.Length);
            }
            //catch
            //{
            //    return bytes;
            //}
            finally
            {
                decryptor.Dispose();
                aes.Clear();
            }
            return output;
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Security.Cryptography;
using System.Text;
using PdfSharp.Pdf;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.Security
{
    internal abstract class EncryptorBase
    {
        protected readonly MD5 md5 = new MD5CryptoServiceProvider();

        /// <summary>
        /// The encryption key for the owner.
        /// </summary>
        protected byte[] ownerKey = new byte[32];

        /// <summary>
        /// The encryption key for the user.
        /// </summary>
        protected byte[] userKey = new byte[32];

        /// <summary>
        /// The encryption key for a particular object/generation.
        /// </summary>
        protected byte[] key;

        /// <summary>
        /// The global encryption key.
        /// </summary>
        protected byte[] encryptionKey;

        /// <summary>
        /// The /O value as read from the input document
        /// </summary>
        protected byte[] ownerValue;

        /// <summary>
        /// The /U value as read from the input document
        /// </summary>
        protected byte[] userValue;

        protected byte[] computedOwnerValue;

        protected byte[] computedUserValue;

        protected byte[] documentId;

        protected byte[] oeValue;

        protected byte[] ueValue;

        protected byte[] permsValue;

        protected int pValue;

        protected int rValue;

        protected int vValue;

        protected bool encryptMetadata;

        protected PdfDictionary cf;

        protected string stmF;

        protected string strF;

        protected int keyLength;

        protected byte[] passwordPadding = new byte[] // 32 bytes password padding defined by Adobe
            {
                0x28, 0xBF, 0x4E, 0x5E, 0x4E, 0x75, 0x8A, 0x41, 0x64, 0x00, 0x4E, 0x56, 0xFF, 0xFA, 0x01, 0x08,
                0x2E, 0x2E, 0x00, 0xB6, 0xD0, 0x68, 0x3E, 0x80, 0x2F, 0x0C, 0xA9, 0xFE, 0x64, 0x53, 0x69, 0x7A,
            };


        /// <summary>
        /// The encryption key length for a particular object/generation.
        /// </summary>
        protected int keySize;

        protected PdfDocument doc;

        protected PdfDictionary encryptionDict;

        public bool PasswordValid { get; protected set; }

        public bool HaveOwnerPermission { get; protected set; }

        public void Initialize(PdfDocument document, PdfDictionary encryptionDictionary)
        {
            doc = document;
            encryptionDict = encryptionDictionary;

            documentId = PdfEncoders.RawEncoding.GetBytes(doc.Internals.FirstDocumentID);
            ownerValue = PdfEncoders.RawEncoding.GetBytes(encryptionDict.Elements.GetString(PdfStandardSecurityHandler.Keys.O));
            userValue = PdfEncoders.RawEncoding.GetBytes(encryptionDict.Elements.GetString(PdfStandardSecurityHandler.Keys.U));
            oeValue = PdfEncoders.RawEncoding.GetBytes(encryptionDict.Elements.GetString(PdfStandardSecurityHandler.Keys.OE));
            ueValue = PdfEncoders.RawEncoding.GetBytes(encryptionDict.Elements.GetString(PdfStandardSecurityHandler.Keys.UE));
            permsValue = PdfEncoders.RawEncoding.GetBytes(encryptionDict.Elements.GetString(PdfStandardSecurityHandler.Keys.Perms));
            pValue = encryptionDict.Elements.GetInteger(PdfStandardSecurityHandler.Keys.P);
            rValue = encryptionDict.Elements.GetInteger(PdfStandardSecurityHandler.Keys.R);
            vValue = encryptionDict.Elements.GetInteger(PdfSecurityHandler.Keys.V);
            encryptMetadata = encryptionDict.Elements.GetBoolean(PdfStandardSecurityHandler.Keys.EncryptMetadata);
            cf = encryptionDict.Elements.GetDictionary(PdfSecurityHandler.Keys.CF);
            stmF = encryptionDict.Elements.GetString(PdfSecurityHandler.Keys.StmF);
            strF = encryptionDict.Elements.GetString(PdfSecurityHandler.Keys.StrF);
            keyLength = encryptionDict.Elements.GetInteger(PdfSecurityHandler.Keys.Length) / 8;     // specified in Bits
            keySize = keyLength;
        }

        public void SetEncryptionKey(byte[] encKey)
        {
            encryptionKey = encKey;
        }

        /// <summary>
        /// Pads a password to a 32 byte array.
        /// </summary>
        protected byte[] PadPassword(string password)
        {
            var padded = new byte[32];
            if (password == null)
                Array.Copy(passwordPadding, 0, padded, 0, 32);
            else
            {
                int length = password.Length;
                Array.Copy(PdfEncoders.RawEncoding.GetBytes(password), 0, padded, 0, Math.Min(length, 32));
                if (length < 32)
                    Array.Copy(passwordPadding, 0, padded, length, 32 - length);
            }
            return padded;
        }

        public bool ValidatePassword()
        {
            HaveOwnerPermission = true;
            PasswordValid = true;
            for (var i = 0; i < computedOwnerValue.Length; i++)
            {
                if (computedOwnerValue[i] != ownerValue[i])
                {
                    HaveOwnerPermission = false;
                    break;
                }
            }
            if (!HaveOwnerPermission)
            {
                for (var i = 0; i < computedUserValue.Length; i++)
                {
                    if (computedUserValue[i] != userValue[i])
                    {
                        PasswordValid = false;
                        break;
                    }
                }
            }
            else
                PasswordValid = true;
            return PasswordValid;
        }

        /// <summary>
        /// Compares the first 'length' bytes of two byte-arrays
        /// </summary>
        /// <returns></returns>
        protected bool CompareArrays(byte[] left, byte[] right, int length)
        {
            for (var i = 0; i < length; i++)
            {
                if (left[i] != right[i])
                    return false;
            }
            return true;
        }
    }
}
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using PdfSharp.Pdf.IO;

namespace PdfSharp.Pdf.Security
{
    internal class EncryptorFactory
    {
        public static IEncryptor Create(PdfDocument doc, PdfDictionary dict)
        {
            IEncryptor encryptor;
            string filter = dict.Elements.GetName(PdfSecurityHandler.Keys.Filter);
            int v = dict.Elements.GetInteger(PdfSecurityHandler.Keys.V);
            if (filter != "/Standard" || !(v >= 1 && v <= 5))
                throw new PdfReaderException(PSSR.UnknownEncryption);
            if (v <= 3)
                encryptor = new RC4Encryptor();
            else
                encryptor = new AESEncryptor();
            encryptor.Initialize(doc, dict);
            return encryptor;
        }
    }
}
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namespace PdfSharp.Pdf.Security
{
    internal interface IEncryptor
    {
        bool PasswordValid { get; }

        bool HaveOwnerPermission { get; }

        void Initialize(PdfDocument document, PdfDictionary encryptionDict);

        void InitEncryptionKey(string password);

        bool ValidatePassword();

        void SetEncryptionKey(byte[] key);

        void CreateHashKey(PdfObjectID objectId);

        byte[] Encrypt(byte[] bytes);
    }
}
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#region PDFsharp - A .NET library for processing PDF
//
// Authors:
//   Stefan Lange (mailto:Stefan.Lange@pdfsharp.com)
//
// Copyright (c) 2005-2009 empira Software GmbH, Cologne (Germany)
//
// http://www.pdfsharp.com
// http://sourceforge.net/projects/pdfsharp
//
// Permission is hereby granted, free of charge, to any person obtaining a
// copy of this software and associated documentation files (the "Software"),
// to deal in the Software without restriction, including without limitation
// the rights to use, copy, modify, merge, publish, distribute, sublicense,
// and/or sell copies of the Software, and to permit persons to whom the
// Software is furnished to do so, subject to the following conditions:
//
// The above copyright notice and this permission notice shall be included
// in all copies or substantial portions of the Software.
//
// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
// THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER 
// DEALINGS IN THE SOFTWARE.
#endregion

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Collections;
using PdfSharp.Drawing;
using PdfSharp.Internal;
using PdfSharp.Pdf;
using PdfSharp.Pdf.IO;
using PdfSharp.Pdf.Advanced;
using PdfSharp.Pdf.Internal;
using System.Security.Cryptography;

namespace PdfSharp.Pdf.Security
{
  /// <summary>
  /// Represents the standard PDF security handler.
  /// </summary>
  public sealed class PdfStandardSecurityHandler : PdfSecurityHandler
  {
    internal PdfStandardSecurityHandler(PdfDocument document)
      : base(document)
    { }

    internal PdfStandardSecurityHandler(PdfDictionary dict)
      : base(dict)
    { }

    /// <summary>
    /// Sets the user password of the document. Setting a password automatically sets the
    /// PdfDocumentSecurityLevel to PdfDocumentSecurityLevel.Encrypted128Bit if its current
    /// value is PdfDocumentSecurityLevel.None.
    /// </summary>
    public string UserPassword
    {
      set
      {
        if (this.document.securitySettings.DocumentSecurityLevel == PdfDocumentSecurityLevel.None)
          this.document.securitySettings.DocumentSecurityLevel = PdfDocumentSecurityLevel.Encrypted128Bit;
        this.userPassword = value;
      }
    }
    internal string userPassword;

    /// <summary>
    /// Sets the owner password of the document. Setting a password automatically sets the
    /// PdfDocumentSecurityLevel to PdfDocumentSecurityLevel.Encrypted128Bit if its current
    /// value is PdfDocumentSecurityLevel.None.
    /// </summary>
    public string OwnerPassword
    {
      set
      {
        if (this.document.securitySettings.DocumentSecurityLevel == PdfDocumentSecurityLevel.None)
          this.document.securitySettings.DocumentSecurityLevel = PdfDocumentSecurityLevel.Encrypted128Bit;
        this.ownerPassword = value;
      }
    }
    internal string ownerPassword;

    /// <summary>
    /// Gets or sets the user access permission represented as an integer in the P key.
    /// </summary>
    internal PdfUserAccessPermission Permission
    {
      get
      {
        PdfUserAccessPermission permission = (PdfUserAccessPermission)Elements.GetInteger(Keys.P);
        if ((int)permission == 0)
          permission = PdfUserAccessPermission.PermitAll;
        return permission;
      }
      set { Elements.SetInteger(Keys.P, (int)value); }
    }

    /// <summary>
    /// Encrypts the whole document.
    /// </summary>
    public void EncryptDocument()
    {
      foreach (PdfReference iref in this.document.irefTable.AllReferences)
      {
        if (!ReferenceEquals(iref.Value, this))
          EncryptObject(iref.Value);
      }
    }

    /// <summary>
    /// Encrypts an indirect object.
    /// </summary>
    internal void EncryptObject(PdfObject value)
    {
        // Objcts read from an ObjectStream are already decrypted
        if (value.FromObjectStream)
            return;

      Debug.Assert(value.Reference != null);

      //SetHashKey(value.ObjectID);
        stringEncryptor.CreateHashKey(value.ObjectID);
#if DEBUG
      if (value.ObjectID.ObjectNumber == 10)
        GetType();
#endif

      PdfDictionary dict;
      PdfArray array;
      PdfStringObject str;
      if ((dict = value as PdfDictionary) != null)
        EncryptDictionary(dict);
      else if ((array = value as PdfArray) != null)
        EncryptArray(array);
      else if ((str = value as PdfStringObject) != null)
      {
        if (str.Length != 0)
        {
          byte[] bytes = str.EncryptionValue;
          //PrepareKey();
          //EncryptRC4(bytes);
            bytes = stringEncryptor.Encrypt(bytes);
          str.EncryptionValue = bytes;
        }
      }
    }

    /// <summary>
    /// Encrypts a dictionary.
    /// </summary>
    void EncryptDictionary(PdfDictionary dict)
    {
        // Pdf Reference 1.7, Chapter 7.5.8.2: The cross-reference stream shall not be encrypted
        // Pdf Reference 1.7, Chapter 7.6.1: Strings in the Encryption-Dictionary shall not be encrypted
        if (dict.Elements.GetName("/Type") == "/XRef" || dict.ObjectNumber == ObjectNumber)
            return;

      PdfName[] names = dict.Elements.KeyNames;
      foreach (KeyValuePair<string, PdfItem> item in dict.Elements)
      {
        PdfString value1;
        PdfDictionary value2;
        PdfArray value3;
        if ((value1 = item.Value as PdfString) != null)
          EncryptString(value1);
        else if ((value2 = item.Value as PdfDictionary) != null)
          EncryptDictionary(value2);
        else if ((value3 = item.Value as PdfArray) != null)
          EncryptArray(value3);
      }
      if (dict.Stream != null)
      {
        byte[] bytes = dict.Stream.Value;
        if (bytes.Length != 0)
        {
          //PrepareKey();
          //EncryptRC4(bytes);
            streamEncryptor.CreateHashKey(dict.ObjectID);
            bytes = streamEncryptor.Encrypt(bytes);
          dict.Stream.Value = bytes;
        }
      }
    }

    /// <summary>
    /// Encrypts an array.
    /// </summary>
    void EncryptArray(PdfArray array)
    {
      int count = array.Elements.Count;
      for (int idx = 0; idx < count; idx++)
      {
        PdfItem item = array.Elements[idx];
        PdfString value1;
        PdfDictionary value2;
        PdfArray value3;
        if ((value1 = item as PdfString) != null)
        {
            stringEncryptor.CreateHashKey(array.ObjectID);
            EncryptString(value1);
        }
        else if ((value2 = item as PdfDictionary) != null)
            EncryptDictionary(value2);
        else if ((value3 = item as PdfArray) != null)
            EncryptArray(value3);
      }
    }

    /// <summary>
    /// Encrypts a string.
    /// </summary>
    void EncryptString(PdfString value)
    {
      if (value.Length != 0)
      {
        byte[] bytes = value.EncryptionValue;
        //PrepareKey();
        //EncryptRC4(bytes);
          bytes = stringEncryptor.Encrypt(bytes);
        value.EncryptionValue = bytes;
      }
    }

    /// <summary>
    /// Encrypts an array.
    /// </summary>
    internal byte[] EncryptBytes(byte[] bytes)
    {
      if (bytes != null && bytes.Length != 0)
      {
        PrepareKey();
        EncryptRC4(bytes);
      }
      return bytes;
    }

    #region Encryption Algorithms

    /// <summary>
    /// Checks the password.
    /// </summary>
    /// <param name="inputPassword">Password or null if no password is provided.</param>
    public PasswordValidity ValidatePassword(string inputPassword)
    {
      // We can handle 40 and 128 bit standard encryption
      string filter = Elements.GetName(PdfSecurityHandler.Keys.Filter);
      int v = Elements.GetInteger(PdfSecurityHandler.Keys.V);
      if (filter != "/Standard" || !(v >= 1 && v <= 5))
        throw new PdfReaderException(PSSR.UnknownEncryption);

      byte[] documentID = PdfEncoders.RawEncoding.GetBytes(Owner.Internals.FirstDocumentID);
      byte[] oValue = PdfEncoders.RawEncoding.GetBytes(Elements.GetString(Keys.O));
      byte[] uValue = PdfEncoders.RawEncoding.GetBytes(Elements.GetString(Keys.U));
      int pValue = Elements.GetInteger(Keys.P);
      int rValue = Elements.GetInteger(Keys.R);

      if (inputPassword == null)
        inputPassword = "";

      bool strongEncryption = rValue >= 3;
      int keyLength = strongEncryption ? 16 : 32;

        stringEncryptor = EncryptorFactory.Create(document, this);
        stringEncryptor.InitEncryptionKey(inputPassword);
        // TODO: Handle different encryption as defined per StrF and StmF
        streamEncryptor = stringEncryptor;

        stringEncryptor.ValidatePassword();

        if (stringEncryptor.PasswordValid && stringEncryptor.HaveOwnerPermission)
            return PasswordValidity.OwnerPassword;
        if (stringEncryptor.PasswordValid)
            return PasswordValidity.UserPassword;
        return PasswordValidity.Invalid;
/*
#if true
      // Try owner password first
      //byte[] password = PdfEncoders.RawEncoding.GetBytes(inputPassword);
      InitWidhOwnerPassword(documentID, inputPassword, oValue, pValue, strongEncryption);
      if (EqualsKey(uValue, keyLength))
      {
        this.document.SecuritySettings.hasOwnerPermissions = true;
          stringEncryptor.SetEncryptionKey(encryptionKey);
        return PasswordValidity.OwnerPassword;
      }
      this.document.SecuritySettings.hasOwnerPermissions = false;

      // Now try user password
      //password = PdfEncoders.RawEncoding.GetBytes(inputPassword);
      InitWidhUserPassword(documentID, inputPassword, oValue, pValue, strongEncryption);
      if (!EqualsKey(uValue, keyLength))
        return PasswordValidity.Invalid;
        stringEncryptor.SetEncryptionKey(encryptionKey);
      return PasswordValidity.UserPassword;
#else
      password = PdfEncoders.RawEncoding.GetBytes(inputPassword);
      InitWidhUserPassword(documentID, inputPassword, oValue, pValue, strongEncryption);

      this.document.SecuritySettings.hasOwnerPermissions = false;

      if (!EqualsKey(uValue, keyLength))
      {
        password = PdfEncoders.RawEncoding.GetBytes(inputPassword);

        // Compare owner password
        InitWidhOwnerPassword(documentID, inputPassword, oValue, pValue, strongEncryption);

        if (!EqualsKey(uValue, keyLength))
        {
          //Compare user password
          InitWidhUserPassword(documentID, inputPassword, oValue, pValue, strongEncryption);
          if (!EqualsKey(uValue, keyLength))
            return 0;
          return 1;
        }
        this.document.SecuritySettings.hasOwnerPermissions = true;
        return 2;
      }
      return 1;
#endif
*/
    }

    [Conditional("DEBUG")]
    static void DumpBytes(string tag, byte[] bytes)
    {
      string dump = tag + ": ";
      for (int idx = 0; idx < bytes.Length; idx++)
        dump += String.Format("{0:X2}", bytes[idx]);
      Debug.WriteLine(dump);
    }

    /// <summary>
    /// Pads a password to a 32 byte array.
    /// </summary>
    static byte[] PadPassword(string password)
    {
      byte[] padded = new byte[32];
      if (password == null)
        Array.Copy(passwordPadding, 0, padded, 0, 32);
      else
      {
        int length = password.Length;
        Array.Copy(PdfEncoders.RawEncoding.GetBytes(password), 0, padded, 0, Math.Min(length, 32));
        if (length < 32)
          Array.Copy(passwordPadding, 0, padded, length, 32 - length);
      }
      return padded;
    }
    static byte[] passwordPadding = // 32 bytes password padding defined by Adobe
    {
      0x28, 0xBF, 0x4E, 0x5E, 0x4E, 0x75, 0x8A, 0x41, 0x64, 0x00, 0x4E, 0x56, 0xFF, 0xFA, 0x01, 0x08,
      0x2E, 0x2E, 0x00, 0xB6, 0xD0, 0x68, 0x3E, 0x80, 0x2F, 0x0C, 0xA9, 0xFE, 0x64, 0x53, 0x69, 0x7A,
    };

    /// <summary>
    /// Generates the user key based on the padded user password.
    /// </summary>
    void InitWidhUserPassword(byte[] documentID, string userPassword, byte[] ownerKey, int permissions, bool strongEncryption)
    {
      InitEncryptionKey(documentID, PadPassword(userPassword), ownerKey, permissions, strongEncryption);
      SetupUserKey(documentID);
    }

    /// <summary>
    /// Generates the user key based on the padded owner password.
    /// </summary>
    void InitWidhOwnerPassword(byte[] documentID, string ownerPassword, byte[] ownerKey, int permissions, bool strongEncryption)
    {
      byte[] userPad = ComputeOwnerKey(ownerKey, PadPassword(ownerPassword), strongEncryption);
      InitEncryptionKey(documentID, userPad, ownerKey, permissions, strongEncryption);
      SetupUserKey(documentID);
    }

    /// <summary>
    /// Computes the padded user password from the padded owner password.
    /// </summary>
    byte[] ComputeOwnerKey(byte[] userPad, byte[] ownerPad, bool strongEncryption)
    {
      byte[] ownerKey = new byte[32];
#if !SILVERLIGHT
      byte[] digest = this.md5.ComputeHash(ownerPad);
      if (strongEncryption)
      {
        byte[] mkey = new byte[16];
        // Hash the pad 50 times
        for (int idx = 0; idx < 50; idx++)
          digest = this.md5.ComputeHash(digest);
        Array.Copy(userPad, 0, ownerKey, 0, 32);
        // Encrypt the key
        for (int i = 0; i < 20; i++)
        {
          for (int j = 0; j < mkey.Length; ++j)
            mkey[j] = (byte)(digest[j] ^ i);
          PrepareRC4Key(mkey);
          EncryptRC4(ownerKey);
        }
      }
      else
      {
        PrepareRC4Key(digest, 0, 5);
        EncryptRC4(userPad, ownerKey);
      }
#endif
      return ownerKey;
    }

    /// <summary>
    /// Computes the encryption key.
    /// </summary>
    void InitEncryptionKey(byte[] documentID, byte[] userPad, byte[] ownerKey, int permissions, bool strongEncryption)
    {
#if !SILVERLIGHT
      this.ownerKey = ownerKey;
      this.encryptionKey = new byte[strongEncryption ? 16 : 5];

      this.md5.Initialize();
      this.md5.TransformBlock(userPad, 0, userPad.Length, userPad, 0);
      this.md5.TransformBlock(ownerKey, 0, ownerKey.Length, ownerKey, 0);

      // Split permission into 4 bytes
      byte[] permission = new byte[4];
      permission[0] = (byte)permissions;
      permission[1] = (byte)(permissions >> 8);
      permission[2] = (byte)(permissions >> 16);
      permission[3] = (byte)(permissions >> 24);
      this.md5.TransformBlock(permission, 0, 4, permission, 0);
      this.md5.TransformBlock(documentID, 0, documentID.Length, documentID, 0);
      this.md5.TransformFinalBlock(permission, 0, 0);
      byte[] digest = this.md5.Hash;
      this.md5.Initialize();
      // Create the hash 50 times (only for 128 bit)
      if (this.encryptionKey.Length == 16)
      {
        for (int idx = 0; idx < 50; idx++)
        {
          digest = this.md5.ComputeHash(digest);
          this.md5.Initialize();
        }
      }
      Array.Copy(digest, 0, this.encryptionKey, 0, this.encryptionKey.Length);
#endif
    }

    /// <summary>
    /// Computes the user key.
    /// </summary>
    void SetupUserKey(byte[] documentID)
    {
#if !SILVERLIGHT
      if (this.encryptionKey.Length == 16)
      {
        this.md5.TransformBlock(passwordPadding, 0, passwordPadding.Length, passwordPadding, 0);
        this.md5.TransformFinalBlock(documentID, 0, documentID.Length);
        byte[] digest = this.md5.Hash;
        this.md5.Initialize();
        Array.Copy(digest, 0, this.userKey, 0, 16);
        for (int idx = 16; idx < 32; idx++)
          this.userKey[idx] = 0;
        //Encrypt the key
        for (int i = 0; i < 20; i++)
        {
          for (int j = 0; j < this.encryptionKey.Length; j++)
            digest[j] = (byte)(this.encryptionKey[j] ^ i);
          PrepareRC4Key(digest, 0, this.encryptionKey.Length);
          EncryptRC4(this.userKey, 0, 16);
        }
      }
      else
      {
        PrepareRC4Key(this.encryptionKey);
        EncryptRC4(passwordPadding, this.userKey);
      }
#endif
    }

    /// <summary>
    /// Prepare the encryption key.
    /// </summary>
    void PrepareKey()
    {
      PrepareRC4Key(this.key, 0, this.keySize);
    }

    /// <summary>
    /// Prepare the encryption key.
    /// </summary>
    void PrepareRC4Key(byte[] key)
    {
      PrepareRC4Key(key, 0, key.Length);
    }

    /// <summary>
    /// Prepare the encryption key.
    /// </summary>
    void PrepareRC4Key(byte[] key, int offset, int length)
    {
      int idx1 = 0;
      int idx2 = 0;
      for (int idx = 0; idx < 256; idx++)
        this.state[idx] = (byte)idx;
      byte tmp;
      for (int idx = 0; idx < 256; idx++)
      {
        idx2 = (key[idx1 + offset] + this.state[idx] + idx2) & 255;
        tmp = this.state[idx];
        this.state[idx] = this.state[idx2];
        this.state[idx2] = tmp;
        idx1 = (idx1 + 1) % length;
      }
    }

    /// <summary>
    /// Encrypts the data.
    /// </summary>
    void EncryptRC4(byte[] data)
    {
      EncryptRC4(data, 0, data.Length, data);
    }

    /// <summary>
    /// Encrypts the data.
    /// </summary>
    void EncryptRC4(byte[] data, int offset, int length)
    {
      EncryptRC4(data, offset, length, data);
    }

    /// <summary>
    /// Encrypts the data.
    /// </summary>
    void EncryptRC4(byte[] inputData, byte[] outputData)
    {
      EncryptRC4(inputData, 0, inputData.Length, outputData);
    }

    /// <summary>
    /// Encrypts the data.
    /// </summary>
    void EncryptRC4(byte[] inputData, int offset, int length, byte[] outputData)
    {
      length += offset;
      int x = 0, y = 0;
      byte b;
      for (int idx = offset; idx < length; idx++)
      {
        x = (x + 1) & 255;
        y = (this.state[x] + y) & 255;
        b = this.state[x];
        this.state[x] = this.state[y];
        this.state[y] = b;
        outputData[idx] = (byte)(inputData[idx] ^ state[(this.state[x] + this.state[y]) & 255]);
      }
    }

    /// <summary>
    /// Checks whether the calculated key correct.
    /// </summary>
    bool EqualsKey(byte[] value, int length)
    {
      for (int idx = 0; idx < length; idx++)
      {
        if (this.userKey[idx] != value[idx])
          return false;
      }
      return true;
    }

    /// <summary>
    /// Set the hash key for the specified object.
    /// </summary>
    internal void SetHashKey(PdfObjectID id)
    {
#if !SILVERLIGHT
      byte[] objectId = new byte[5];
      this.md5.Initialize();
      // Split the object number and generation
      objectId[0] = (byte)id.ObjectNumber;
      objectId[1] = (byte)(id.ObjectNumber >> 8);
      objectId[2] = (byte)(id.ObjectNumber >> 16);
      objectId[3] = (byte)id.GenerationNumber;
      objectId[4] = (byte)(id.GenerationNumber >> 8);
      this.md5.TransformBlock(this.encryptionKey, 0, this.encryptionKey.Length, this.encryptionKey, 0);
      this.md5.TransformFinalBlock(objectId, 0, objectId.Length);
      this.key = this.md5.Hash;
      this.md5.Initialize();
      this.keySize = this.encryptionKey.Length + 5;
      if (this.keySize > 16)
        this.keySize = 16;
#endif
    }

    /// <summary>
    /// Prepares the security handler for encrypting the document.
    /// </summary>
    public void PrepareEncryption()
    {
#if !SILVERLIGHT
      Debug.Assert(this.document.securitySettings.DocumentSecurityLevel != PdfDocumentSecurityLevel.None);
      int permissions = (int)this.Permission;
      bool strongEncryption = this.document.securitySettings.DocumentSecurityLevel == PdfDocumentSecurityLevel.Encrypted128Bit;

      PdfInteger vValue;
      PdfInteger length;
      PdfInteger rValue;

      if (strongEncryption)
      {
        vValue = new PdfInteger(2);
        length = new PdfInteger(128);
        rValue = new PdfInteger(3);
      }
      else
      {
        vValue = new PdfInteger(1);
        length = new PdfInteger(40);
        rValue = new PdfInteger(2);
      }

      if (String.IsNullOrEmpty(this.userPassword))
        this.userPassword = "";
      // Use user password twice if no owner password provided.
      if (String.IsNullOrEmpty(this.ownerPassword))
        this.ownerPassword = this.userPassword;

      // Correct permission bits
      permissions |= (int)(strongEncryption ? (uint)0xfffff0c0 : (uint)0xffffffc0);
      permissions &= unchecked((int)0xfffffffc);

      PdfInteger pValue = new PdfInteger(permissions);

      Debug.Assert(this.ownerPassword.Length > 0, "Empty owner password.");
      byte[] userPad = PadPassword(this.userPassword);
      byte[] ownerPad = PadPassword(this.ownerPassword);

      this.md5.Initialize();
      this.ownerKey = ComputeOwnerKey(userPad, ownerPad, strongEncryption);
      byte[] documentID = PdfEncoders.RawEncoding.GetBytes(this.document.Internals.FirstDocumentID);
      InitWidhUserPassword(documentID, this.userPassword, this.ownerKey, permissions, strongEncryption);

      PdfString oValue = new PdfString(PdfEncoders.RawEncoding.GetString(this.ownerKey));
      PdfString uValue = new PdfString(PdfEncoders.RawEncoding.GetString(this.userKey));

      Elements[Keys.Filter] = new PdfName("/Standard");
      Elements[Keys.V] = vValue;
      Elements[Keys.Length] = length;
      Elements[Keys.R] = rValue;
      Elements[Keys.O] = oValue;
      Elements[Keys.U] = uValue;
      Elements[Keys.P] = pValue;
#endif
    }

    /// <summary>
    /// The global encryption key.
    /// </summary>
    byte[] encryptionKey;

#if !SILVERLIGHT
    /// <summary>
    /// The message digest algorithm MD5.
    /// </summary>
    MD5 md5 = new MD5CryptoServiceProvider();
#endif

    /// <summary>
    /// Bytes used for RC4 encryption.
    /// </summary>
    byte[] state = new byte[256];

    /// <summary>
    /// The encryption key for the owner.
    /// </summary>
    byte[] ownerKey = new byte[32];

    /// <summary>
    /// The encryption key for the user.
    /// </summary>
    byte[] userKey = new byte[32];

    /// <summary>
    /// The encryption key for a particular object/generation.
    /// </summary>
    byte[] key;

    /// <summary>
    /// The encryption key length for a particular object/generation.
    /// </summary>
    int keySize;

      private IEncryptor stringEncryptor;

      private IEncryptor streamEncryptor;

    #endregion

    internal override void WriteObject(PdfWriter writer)
    {
      // Don't encypt myself
      PdfStandardSecurityHandler securityHandler = writer.SecurityHandler;
      writer.SecurityHandler = null;
      base.WriteObject(writer);
      writer.SecurityHandler = securityHandler;
    }

    #region Keys
    /// <summary>
    /// Predefined keys of this dictionary.
    /// </summary>
    internal sealed new class Keys : PdfSecurityHandler.Keys
    {
      /// <summary>
      /// (Required) A number specifying which revision of the standard security handler
      /// should be used to interpret this dictionary:
      /// • 2 if the document is encrypted with a V value less than 2 and does not have any of
      ///   the access permissions set (by means of the P entry, below) that are designated 
      ///   "Revision 3 or greater".
      /// • 3 if the document is encrypted with a V value of 2 or 3, or has any "Revision 3 or 
      ///   greater" access permissions set.
      /// • 4 if the document is encrypted with a V value of 4
      /// </summary>
      [KeyInfo(KeyType.Integer | KeyType.Required)]
      public const string R = "/R";

      /// <summary>
      /// (Required) A 32-byte string, based on both the owner and user passwords, that is
      /// used in computing the encryption key and in determining whether a valid owner
      /// password was entered.
      /// </summary>
      [KeyInfo(KeyType.String | KeyType.Required)]
      public const string O = "/O";

      /// <summary>
      /// (Required) A 32-byte string, based on the user password, that is used in determining
      /// whether to prompt the user for a password and, if so, whether a valid user or owner 
      /// password was entered.
      /// </summary>
      [KeyInfo(KeyType.String | KeyType.Required)]
      public const string U = "/U";

      /// <summary>
      /// (Required) A set of flags specifying which operations are permitted when the document
      /// is opened with user access.
      /// </summary>
      [KeyInfo(KeyType.Integer | KeyType.Required)]
      public const string P = "/P";

      /// <summary>
      /// (ExtensionLevel 3; required if R is 5)
      /// A 32-byte string, based on the owner and user passwords, that is used in computing the encryption key.
      /// </summary>
      [KeyInfo(KeyType.Integer | KeyType.Optional)]
      public const string OE = "/OE";

      /// <summary>
      /// (ExtensionLevel 3; required if R is 5)
      /// A 32-byte string, based on the user password, that is used in computing the encryption key.
      /// </summary>
      [KeyInfo(KeyType.Integer | KeyType.Optional)]
      public const string UE = "/UE";

      /// <summary>
      /// (ExtensionLevel 3; required if R is 5)
      /// A 16-byte string, encrypted with the file encryption key, that contains an encrypted copy of the permission flags.
      /// </summary>
      [KeyInfo(KeyType.Integer | KeyType.Optional)]
      public const string Perms = "/Perms";

      /// <summary>
      /// (Optional; meaningful only when the value of V is 4; PDF 1.5) Indicates whether
      /// the document-level metadata stream is to be encrypted. Applications should respect this value.
      /// Default value: true.
      /// </summary>
      [KeyInfo(KeyType.Boolean | KeyType.Optional)]
      public const string EncryptMetadata = "/EncryptMetadata";

      /// <summary>
      /// Gets the KeysMeta for these keys.
      /// </summary>
      public static DictionaryMeta Meta
      {
        get
        {
          if (meta == null)
            meta = CreateMeta(typeof(Keys));
          return meta;
        }
      }
      static DictionaryMeta meta;
    }

    /// <summary>
    /// Gets the KeysMeta of this dictionary type.
    /// </summary>
    internal override DictionaryMeta Meta
    {
      get { return Keys.Meta; }
    }
    #endregion
  }
}
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using System;
using System.Collections.Generic;
using System.Security.Cryptography;
using System.Text;
using PdfSharp.Pdf.Internal;

namespace PdfSharp.Pdf.Security
{
    class RC4Encryptor : EncryptorBase, IEncryptor
    {
        /// <summary>
        /// Bytes used for RC4 encryption.
        /// </summary>
        byte[] state = new byte[256];

        /// <summary>
        /// Creates the encryption Key.
        /// Based on algorithm #2 in the Pdf 1.7 reference (7.6.3.3)
        /// </summary>
        public virtual void InitEncryptionKey(string password)
        {
            var userPad = PadPassword(password);
            var documentID = PdfEncoders.RawEncoding.GetBytes(doc.Internals.FirstDocumentID);
            md5.Initialize();
            md5.TransformBlock(userPad, 0, userPad.Length, userPad, 0);
            md5.TransformBlock(ownerValue, 0, ownerValue.Length, ownerValue, 0);
            var permission = new byte[4];
            permission[0] = (byte)pValue;
            permission[1] = (byte)(pValue >> 8);
            permission[2] = (byte)(pValue >> 16);
            permission[3] = (byte)(pValue >> 24);
            md5.TransformBlock(permission, 0, 4, permission, 0);
            md5.TransformBlock(documentID, 0, documentID.Length, documentID, 0);
            if (rValue >= 4 && !encryptMetadata)
            {
                var ff = new byte[] { 0xff, 0xff, 0xff, 0xff };
                md5.TransformBlock(ff, 0, ff.Length, ff, 0);
            }
            md5.TransformFinalBlock(permission, 0, 0);
            var hash = md5.Hash;
            if (rValue >= 3)
            {
                for (var i = 0; i < 50; i++)
                {
                    md5.Initialize();
                    hash = md5.ComputeHash(hash, 0, keyLength);
                }
            }
            encryptionKey = new byte[keyLength];
            Array.Copy(hash, encryptionKey, keyLength);

            CreateOwnerKey(password);
            CreateUserKey(password);
        }

        /// <summary>
        /// Pdf Reference 1.7, Chapter 7.6.3.4, Algorithm #3
        /// </summary>
        public void CreateOwnerKey(string password)
        {
            var pwdPad = PadPassword(password);
            md5.Initialize();
            var pwdKey = md5.ComputeHash(pwdPad);
            if (rValue >= 3)
            {
                for (var i = 0; i < 50; i++)
                    pwdKey = md5.ComputeHash(pwdKey);
            }
            var n = rValue <= 2 ? 5 : keyLength;
            var rc4Input = new byte[n];
            Array.Copy(pwdKey, rc4Input, n);
            if (rValue >= 3)
            {
                for (var i = 0; i < 20; i++)
                {
                    for (var j = 0; j < rc4Input.Length; j++)
                        rc4Input[j] = (byte)(rc4Input[j] ^ i);
                    PrepareRC4Key(rc4Input);
                    EncryptRC4(pwdPad);
                }
            }
            computedOwnerValue = new byte[n];
            Array.Copy(pwdPad, computedOwnerValue, n);
        }

        /// <summary>
        /// Pdf Reference 1.7, Chapter 7.6.3.4, Algorithm #4 and #5
        /// </summary>
        public void CreateUserKey(string password)
        {
            if (rValue == 2)
            {
                var data = new byte[passwordPadding.Length];
                Array.Copy(passwordPadding, data, data.Length);
                PrepareRC4Key(encryptionKey);
                EncryptRC4(data);
                computedUserValue = new byte[data.Length];
                Array.Copy(data, computedUserValue, data.Length);
            }
            else
            {
                computedUserValue = new byte[32];
                md5.Initialize();
                md5.TransformBlock(passwordPadding, 0, passwordPadding.Length, passwordPadding, 0);
                md5.TransformFinalBlock(documentId, 0, documentId.Length);
                var mkey = md5.Hash;
                Array.Copy(mkey, computedUserValue, mkey.Length);
                for (var i = 0; i < 20; i++)
                {
                    for (var j = 0; j < mkey.Length; j++)
                        mkey[j] = (byte)(encryptionKey[j] ^ i);
                    PrepareRC4Key(mkey, 0, mkey.Length);
                    EncryptRC4(computedUserValue, 0, 16);
                }
                for (var i = 16; i < 32; i++)
                    computedUserValue[i] = 0;
            }
        }

        /// <summary>
        /// Pdf Reference 1.7, Chapter 7.6.2, Algorithm #1
        /// </summary>
        /// <param name="id"></param>
        public virtual void CreateHashKey(PdfObjectID id)
        {
            var objectId = new byte[5];
            md5.Initialize();
            // Split the object number and generation
            objectId[0] = (byte)id.ObjectNumber;
            objectId[1] = (byte)(id.ObjectNumber >> 8);
            objectId[2] = (byte)(id.ObjectNumber >> 16);
            objectId[3] = (byte)id.GenerationNumber;
            objectId[4] = (byte)(id.GenerationNumber >> 8);
            md5.TransformBlock(encryptionKey, 0, encryptionKey.Length, encryptionKey, 0);   // ?? incomplete
            md5.TransformFinalBlock(objectId, 0, objectId.Length);
            key = md5.Hash;
            md5.Initialize();
            keySize = encryptionKey.Length + 5;
            if (keySize > 16)
                keySize = 16;
        }

        public virtual byte[] Encrypt(byte[] bytes)
        {
            PrepareRC4Key(key);
            EncryptRC4(bytes);
            return bytes;
        }

        /// <summary>
        /// Prepare the encryption key.
        /// </summary>
        protected void PrepareRC4Key(byte[] key)
        {
            PrepareRC4Key(key, 0, keySize);
        }

        /// <summary>
        /// Prepare the encryption key.
        /// </summary>
        protected void PrepareRC4Key(byte[] key, int offset, int length)
        {
            int idx1 = 0;
            int idx2 = 0;
            for (int idx = 0; idx < 256; idx++)
                this.state[idx] = (byte)idx;
            byte tmp;
            for (int idx = 0; idx < 256; idx++)
            {
                idx2 = (key[idx1 + offset] + this.state[idx] + idx2) & 255;
                tmp = this.state[idx];
                this.state[idx] = this.state[idx2];
                this.state[idx2] = tmp;
                idx1 = (idx1 + 1) % length;
            }
        }

        /// <summary>
        /// Encrypts the data.
        /// </summary>
        protected void EncryptRC4(byte[] data)
        {
            EncryptRC4(data, 0, data.Length, data);
        }

        /// <summary>
        /// Encrypts the data.
        /// </summary>
        protected void EncryptRC4(byte[] data, int offset, int length)
        {
            EncryptRC4(data, offset, length, data);
        }

        /// <summary>
        /// Encrypts the data.
        /// </summary>
        protected void EncryptRC4(byte[] inputData, byte[] outputData)
        {
            EncryptRC4(inputData, 0, inputData.Length, outputData);
        }

        /// <summary>
        /// Encrypts the data.
        /// </summary>
        protected void EncryptRC4(byte[] inputData, int offset, int length, byte[] outputData)
        {
            length += offset;
            int x = 0, y = 0;
            byte b;
            for (int idx = offset; idx < length; idx++)
            {
                x = (x + 1) & 255;
                y = (this.state[x] + y) & 255;
                b = this.state[x];
                this.state[x] = this.state[y];
                this.state[y] = b;
                outputData[idx] = (byte)(inputData[idx] ^ state[(this.state[x] + this.state[y]) & 255]);
            }
        }

    }
}
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using PdfSharp.Pdf;
using PdfSharp.Pdf.Content;
using PdfSharp.Pdf.IO;
using System;
using System.Collections.Generic;
using System.Text;

namespace PdfSharp.Testing
{
    class Program
    {
        static void Main(string[] args)
        {
        	// Some documents found on the PdfSharp Forum
        	
            // The 'startxref' Keyword does not point to the xref-table, throws an Exception now
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\0001.pdf", PdfDocumentOpenMode.Modify);
            
            // Lexer.ReadStream fixed for the case of a SPACE following the Keyword 'stream'
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\04-22-2010_TEST.pdf", PdfDocumentOpenMode.Modify);
            
            // Partly(?) decrypted document, contains invalid Strings, opens in Foxit, though
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\o-neuro-untersuchung.decrypted.pdf", PdfDocumentOpenMode.Modify);

            // Standard RC4 Encryption
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\o-neuro-untersuchung.pdf", PdfDocumentOpenMode.Import);

            // Fixed ASCIIHexDecode Filter and Filter.RemoveWhiteSpace for this
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\SchHDPE_153 RAA.pdf", PdfDocumentOpenMode.Import);

            // Lexer.ScanNumber handles thousand-separator
            //var doc = PdfReader.Open("D:\\Code\\PdfSharp\\TestDocuments\\WrongMediaBox.pdf", PdfDocumentOpenMode.Import);

            var pages = doc.Pages;
            var mode = doc.PageMode;
            var page = pages[0];
            var cdata = ContentReader.ReadContent(page);

            var outDoc = new PdfDocument();
            outDoc.AddPage(page);
            outDoc.SecuritySettings.OwnerPassword = "password";
            outDoc.Save("D:\\Code\\PdfSharp\\TestDocuments\\out.pdf");
        }
    }
}
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using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

// General Information about an assembly is controlled through the following 
// set of attributes. Change these attribute values to modify the information
// associated with an assembly.
[assembly: AssemblyTitle("PdfSharp.Testing")]
[assembly: AssemblyDescription("")]
[assembly: AssemblyConfiguration("")]
[assembly: AssemblyCompany("")]
[assembly: AssemblyProduct("PdfSharp.Testing")]
[assembly: AssemblyCopyright("Copyright ©  2014")]
[assembly: AssemblyTrademark("")]
[assembly: AssemblyCulture("")]

// Setting ComVisible to false makes the types in this assembly not visible 
// to COM components.  If you need to access a type in this assembly from 
// COM, set the ComVisible attribute to true on that type.
[assembly: ComVisible(false)]

// The following GUID is for the ID of the typelib if this project is exposed to COM
[assembly: Guid("73249cc3-bc03-481f-bc48-1e846b8855d7")]

// Version information for an assembly consists of the following four values:
//
//      Major Version
//      Minor Version 
//      Build Number
//      Revision
//
// You can specify all the values or you can default the Build and Revision Numbers 
// by using the '*' as shown below:
// [assembly: AssemblyVersion("1.0.*")]
[assembly: AssemblyVersion("1.0.0.0")]
[assembly: AssemblyFileVersion("1.0.0.0")]
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Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio Express 2013 for Windows Desktop
VisualStudioVersion = 12.0.30110.0
MinimumVisualStudioVersion = 10.0.40219.1
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EndProject
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		{5384CE57-1F94-4D22-860D-2E9C1AC12DDF}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{5384CE57-1F94-4D22-860D-2E9C1AC12DDF}.Release|Any CPU.Build.0 = Release|Any CPU
		{5384CE57-1F94-4D22-860D-2E9C1AC12DDF}.Release|Mixed Platforms.ActiveCfg = Release|Any CPU
		{5384CE57-1F94-4D22-860D-2E9C1AC12DDF}.Release|Mixed Platforms.Build.0 = Release|Any CPU
		{5384CE57-1F94-4D22-860D-2E9C1AC12DDF}.Release|Win32.ActiveCfg = Release|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Debug|Mixed Platforms.ActiveCfg = Debug|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Debug|Mixed Platforms.Build.0 = Debug|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Debug|Win32.ActiveCfg = Debug|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Release|Any CPU.Build.0 = Release|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Release|Mixed Platforms.ActiveCfg = Release|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Release|Mixed Platforms.Build.0 = Release|Any CPU
		{CFDB7D46-EA8D-47DE-B10A-9E755A1B48BA}.Release|Win32.ActiveCfg = Release|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Debug|Mixed Platforms.ActiveCfg = Debug|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Debug|Mixed Platforms.Build.0 = Debug|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Debug|Win32.ActiveCfg = Debug|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Release|Any CPU.Build.0 = Release|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Release|Mixed Platforms.ActiveCfg = Release|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Release|Mixed Platforms.Build.0 = Release|Any CPU
		{1A970875-0BA0-4412-AACB-DCD269791D84}.Release|Win32.ActiveCfg = Release|Any CPU
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